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DEPARTMENT OF LABOR
Occupational Safety and Health
Administration
29 CFR Part 1910
[Do cket No. S - 012 A]
BIN 1218 - AA 53

Control of Hazardous Energy Sources
(Lockout/Tagout)
Occupational Safety and
Health Administration, (OSHA).
A C TIO N : Final rule.

a g en c y

:

: The Occupational Safety and
Health Administration (OSHA) is
issuing a standard detailing safety
requirement for the control of hazardous
energy as a new § 1910.147. This
standard addresses practices and
^ procedures that are necessary to disable
machinery o r equipment and to prevent
the release of potentially hazardous
energy while maintenance and servicing
activities- are being performed. The
standard requires that lockout be
utilized for equipment which is designed
with a lockout capability except when
the employer can demonstrate that
utilization of tagout provides full
employee protection. For equipment
— which was not designed to be locked but
the employer may use tagout. In
addition, the standard also supplements
and supports the existing lockout related
provisions contained elsewhere in the
general industry standards by providing
that comprehensive and uniform
procedures be used for complying with
those provisions. This standard applies
to general industry employment under
29 CFR part 1910, but does not cover
maritime, agriculture, or construction
employment. The standard also does not
cover oil and gas well drilling; the
generation, transmission and
distribution of electric power by utilities;
and electrical work on electric
conductors and equipment. These will
be the subjects of separate rulemaking
efforts.
The standard contains definitive
criteria for establishing an effective
program for locking out or tagging out
energy isolating devices and requires
training for authorized and affected
employees. The standard requires the
employer to implement the specified
procedures, and to utilize effective
control measures based on the
workplace hazards that are
encountered. OSHA expects that this
standard will prevent approximately 122
fatalities, 28,400 lost workday injuries
and 31,900 non-lost workday injuries a
year.
This rule, § 1910.147, is being placed
in Subpart J of part 1910. The present.
su mma r y

§ 1910.147 is redesignated as § 1910.150
to allow for the new section.
d a t e s : This final standard shall become
effective October 31,1989, except for
paragraphs (c)(4), (c)(7), and (f)(2), of
§ 1910.147 which contain information
requirements currently under review at
OMB. A document announcing the
effective date of the recordkeeping
portions will be published at a later date
in the Federal Register.

1910.181
1910.213
1910.217
1910.218
1910.522
1910.261
1910.262
1910.263
1910.265
1910.272
1910.399

A DD R ESS : In accordance with 28 U.S.C.
2112(a), the Agency designates for
receipt of petitions for review of the
standard, the Associate Solicitor for
Occupational Safety and Health, Office
of the Solicitor, Room S -4004, U.S.
Department of Labor, 200 Constitution
Avenue NW., Washington, DC 20210.

Note: See Ex. 13 for a detailed list of
lockout provisions in the above standards.
For further information involving the use of
these provisions, refer to the discussion found
in Section VI, Summary and Explanation of
the Standard, addressing paragraph (a)(3)(ii).

FOR FURTHER IN FO R M A TIO N CO N TA C T:

Mr. James F. Foster, Occupational
Safety and Health Administration,
Room N3649, U.S. Department of Labor,
Washington, DC 20210, (202) 523-8148.
SU PPLEM EN TAR Y IN FO R M A TIO N : For
additional copies of this standard
contact U.S. Department of Labor,
Occupational Safety and Health
Administration, Office of Publications,
Room N3101, Washington, DC 20210,
(202) 523 -9887.
I. Background
OSHA’s General Industry standards,
29 CFR part 1910, were originally
published in the Federal Register (36 FR
10466, May 29,1971) pursuant to Section
6(a) of the Occupational Safety and
Health Act of 1970 (the OSH Act) and
became effective on August 27,1971,
Before their adoption as OSHA
standards, these occupational safety
and health standards were either
national consensus standards or
established Federal standards. Virtually
all of the current lockout provisions in
part 1910 which are affected by this
standard were adopted under the
section 6(a) procedure.
At the time of adoption of the original
OSHA standards, there was no general,
all-encompassing consensus standard or
Federal standard for locking out, tagging
out, or disabling of machines or
equipment to protect employees when
maintenance or servicing activities were
being performed— a gap that thi3
rulemaking addresses. However, OSHA
did adopt various lockout-related
provisions of consensus standards
which had been developed for specific
types of equipment. These provisions
are not deleted by this rulemaking.
Current lockout-related provisions in the
General Industry Standards (29 CFR
part 1910) are found in the following
sections:
1910.178
1910.179

Powered Industrial Trucks
Overhead and Gantry Cranes

Derricks
Woodworking Machinery
Mechanical Power Presses
Forging Machines
Welding, Cutting and Brazing
Pulp, Paper and Paperboard Mills
Textiles
Bakery Equipment
Sawmills
Grain Handling
Electrical

The present OSHA regulations for
locking out or tagging out machines and
equipment, where they do exist, are not
uniform coverage. Inconsistencies in
these regulations exist between different
equipment and industries, and between
different types of equipment in the same
industry. Some provisions in the OSHA
standards require equipment to have the
capability of being "locked out,” without
requiring such control to be utilized.
OSHA feels that the lack of a general
standard, and the incompleteness of the
existing provisions, have contributed to
the alarming number of injuries and
fatalities that have occurred.
Since the inception of its enforcement
program, OSHA, for the most part, has
had to rely upon the use of the “General
Duty Clause” (section 5(a)(1) of the Act)
citation to ensure that employers
provide safeguarding for their
employees from the hazards involving
the release of hazardous energy. This
approach has met with only limited
success, limited primarily upon the need
for OSHA to prove, in the event of the
contest of a section 5(a)(1) citation, that
the hazard was a “recognized” hazard
and that the hazard was causing or
could cause death or serious physical
harm. Because of these difficulties, and
because of the need to fill a significant
gap in the current coverage of part 1910,
OSHA has been working since 1977 to
gather sufficient information to enable
the Agency to write a comprehensive
standard for energy control in general
industry.
In 1977, OSHA published a Notice in
the Federal Register entitled “Machinery
and Machine Guarding, Request for
Information on Technical Issues and
Notice of Public Meetings” (42 FR 1741,
January 7,1977) (Docket S - 212). In this
Notice, OSHA addressed the issue of
lockout or tagout, including the general
question of whether lockout should
always be required when machinery is
not in its normal operating mode, or
whether alternative methods for
employee protection, such as tagout,
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should be permitted (42 F R 1807). The
purpose of that Notice was to generate
information for use in updating the
OSHA machine guarding standards
(Subpart 0). Respondents to that Notice
generally recognized the hazards to
employees when maintenance and
repair activities are undertaken, and the
need to use lockout or tagout to control
these hazards. There was, however, a
considerable range of opinion regarding
the effectiveness of either a lock, a tag,
or a combination of these devices when
they are used as safeguards.
The United Automobile, Aerospace
and Agricultural Implement Workers of
America (UAW) petitioned OSHA on
May 17,1979 (Docket S -012, [Ex. 2 - 3]) to
establish an Emergency Temporary
Standard (ETS) for locking out
machinery and equipment. The petition
stated that there existed a need to
recognize the complexities of modem
industrial equipment which use sources
of energy other than electricity. It
contained a discussion of the increasing
need for locking out equipment to
prevent that equipment from cycling
without warning while it was being
worked on, and related the importance
of applying lockout procedures to
systems using hydraulic or pneumatic
power, to energy stored in springs and
electrical capacitors, and to potential
energy from suspended parts. Abstracts
of case studies for fatalities involving 22
UAW members which were attributed to
lockout-related causes since 1974 were
submitted with the petition. OSHA also
received other petitions and letters in
support of the UAW petition from other
labor organizations, including the AFL CIO, Allied Industrial Workers, and the
United Steelworkers of America.
OSHA responded to the UAW petition
on September 11,1979 [Ex. 2], declining
to issue an ETS, but advising that OSHA
was proceeding to draft an Advance
Notice of Proposed Rulemaking (ANPR)
addressing the subject, in which the
public would be invited to comment on
the major issues involved in the
development of a standard.
OSHA published the ANPR for a
standard on lockout/tagout in the
F ederal R egister on June 17,1980 (45 FR
41012) (Docket S -012). In that Notice,
OSHA raised issues about whether or
not a generic standard should be
proposed; if so, what should be the
scope and application of this lockout/
tagout standard; what constituted the
necessary and sufficient energy
isolation methods and means; and
whether there was a need for written
procedures and documented employee
training. There was not overwhelming
support in the Comments submitted to

O S H A for a g en eric stan d ard to co v e r
all fa ce ts of the lo ck ou t/ta g o u t problem .
T he com m ents did ind icate, h ow ever,
th at a p erform an ce - orien ted sta n da rd ,
offering enough flexib ility to tak e
curren t w ork p ra ctice s into
consideration , w a s d esirab le, an d th at
req uirem ents for docum en ted
p roced ures and em ployee training
w ou ld h av e m an y ad van tag es. The
com m ents pertaining to secu rin g energy
isolating d ev ices (the use of lock s or
tags) did n ot ge n erate an overwh elm ing
resp on se strongly favoring either
m ethod . T he com m ents re ce iv ed in
resp on se to th a t N otice w ere utilized in
th e d evelop m ent o f the proposed
stan d ard published in the F ed e ral
R eg ister on April 29,1988 (53 FR 15496).
T h ere w e re se v eral oth er inputs into
the d evelop m en t of the P rop osed Rule:
F irst, the N ation al In stitute for
O ccu pation al S afety and H ealth
(NIOSH) provid ed co n sid erab le d a ta to
O S H A on this su bject. NIO SH published
a n o tice in the F ed era l R e gister entitled
“Lo ckou t an d In terlock S ystem s an d
D ev ices: R equ est for In form ation ” (45 FR
7006, Jan u ary 31,1980) (D ock et S -012,
[E x. 2 - 1 ]) an d provid ed O S H A w ith the
resp o n ses to th at N otice. A s p a rt o f th at
p roject, N IO SH also published its
“ Guidelines for Controlling H azard ou s
E n ergy During M ain ten an ce an d
S ervicin g ” [E x. 3 - 4]. O th er im portan t
sou rces of inform ation w ere a B u reau o f
L a b or S tatistics (BLS) W o rk Injury
R ep o rt (W IR ) surv ey entitled, " In juries
R elated to S ervicing E quip m ent ” [E x. 3 3] an d tw o O S H A - d irected stu dies —
“ S electe d O ccu p atio n al Fa ta lities
R ela ted to L o ck ou t/T a go u t Prob lem s a s
Fou n d in R ep o rts o f O S H A F a ta lity /
C atastrop h e In vestigation s ” [E x . 3 - 5],
an d “ O ccu p ation al F a talitie s R elated to
F ix e d M achin ery a s Fou nd in R ep o rts o f
O S H A F a ta lity /C a ta stro p h e
In vestigation s ” [E x. 3 - 6]. T w o further
studies con d u cted by O S H A involved
the com p ilation an d an alysis o f O S H A
F orm 36 Prelim inary F a ta lity /
C atastrop h e E ven t R epo rts [Ex. 3 - 7 ] an d
a com p ilation of O S H A sectio n (5 )(a )(l)
cita tion s [Ex. 3 - 8].
O f g rea t a ss ista n ce to O SH A in this
und ertaking w as the publication on
M arch 8,1982, o f th e A m erican N ational
S tan d ard s In stitute (ANSI) n atio n al
con se nsu s sta n d ard for lo ck o u t/tag ou t,
AN SI Z244.1 -1982, “ A m e rica n N ation al
S tan d ard for P erson n el P rote ction —
L ock ou t/T a g ou t o f En ergy Sou rces —
Minim um S afety R eq uirem en ts ” [Ex. 3 9], T his stan d ard lists the uniform
p erform ance requ irem ents for
developing and utilizing a lockout or
tag ou t proced u re for th e protectio n of
em ployees from the u n exp ected
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energization, start-up of machines or
equipment or release of stored energy
during repair, maintenance, and
associated activities. The consensus
standard was utilized by OSHA as the
primary basis for development of its
proposed standard.
In July 1983, OSHA developed a
preproposal draft of a standard for
lockout/tagout [Ex. 3 -10]. This draft was
developed by utilizing all relevant
materials available to OSHA at that
time. This draft was distributed to
associations, companies, unions and
individuals which OSHA was able to
identify as having an interest in the
regulation. There were about 80
comments received in response to this
preproposal draft. The commenters were
generally in support of the effort to
develop a safety standard for lockout or
tagout; however, some commenters
objected to the inclusion of a
requirement for locking out during
activities classified as “normal
production operations.” Comments from
some sources favored the use of locks
rather than tags to secure energy
isolating devices, while others
welcomed the more flexible approach of
permitting the use of locks or tags. There
was also considerable comment
regarding the use of an Appendix. Many
commenters wanted the information
supplied in the Appendix moved into the
body of the standard for enforceability.
Others, however, wanted the Appendix
material completely removed on the
grounds that reference to it by the courts
in contested cases would essentially
make it mandatory.
The proposed standard was published
in the F ed e ral R e gister on April 29,1988
(53 F R 15495). Interested persons were
afforded 60 days to submit comments
and/or request a hearing.
On August 9,1988, OSHA published a
Notice in the F ed e ral R eg ister (53 FR
29920) announcing the scheduling of a
public hearing and an extension of the
period for the submission of comments.
The hearing was scheduled for
September 22 and 23 in Washington, DC,
and September 27 and 28 in Houston,
Texas. The comment period was
extended until September 22. On August
30,1988, OSHA published another
Notice in the F ed e ral R egister (53 FR
33149) changing the dates for the
Houston, Texas segment of the hearing
from September 27 and 28 to October 12
and 13.
There were 16 parties who
participated in the public hearing which
was presided over by Administrative
Law Judge Jeffrey Tureck. During the
later stages of the hearing, at the
suggestion of several of the hearing
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participants Judge Tureck established a
post hearing comment period, allowing
the submission of additional data and
evidence through November 28,1988,
and the submission o f final arguments
and briefs through December 23,1988.
Based upon subsequent request of
several of the hearing participants, the
Administrative Law fudge extended the
comment period until February 6,1989.
Judge Tureck certified the record of the
hearing, including materials received in
the post-hearing comment period on
May 3,1989.
The comments concerning the
preproposal draft (Docket S -912), the
special studies and other information
used in the development of the proposal
for this standard, the comments received
in response to the publication of the
proposed standard, the evidence
adduced at the public hearing and the
materials submitted in the post-hearing
comment period, were all utilized in the
development of this Final Rule.
H. Hazards
Whenever machines or equipment are
utilized in industry, there are hazards
not only to the employees who work
with the machines or equipment but also
to other employees who work or
otherwise are in the immediate area.
Moreover, when it is necessary to
perform maintenance or servicing on
machines or equipment, such activities
generate additional, unique hazards due
to the continued presence of die energy
used by the machine o t equipment to
perform its production function. This
energy can emanate directly from a
power source or can be stored in the
equipment itself.
OSHA believes that failure to control
energy adequately accounts for neariy
10 percent of the serious accidents m
many industries. The following
accidents, taken from the NIOSH report
entitled “Guidelines for Controlling
Hazardous Energy During Maintenance
arid Servicing" (Ex. 4], are typical of
these hazards and demonstrate the
applicability of the pertinent provisions
in the final standard.
1. An employee was cleaning the
unguarded side of an opmating granite
saw. The employee w as caught in the
moving parts of the saw and pulled into
a nip point between the saw blade and
the idler wheel, resulting in fatal
injuries. (Failure to shutdown or turn off
the equipment to perform
maintenance— 1910.147(d)(2).)
2. An employee was removing paper
from a waste hogger. The hogger had
been shut down, but the conveyor
feeding the hogger had not been. The
employee climbed onto the machine, fell
onto toe conveyor, was pulled into die

hogger opening, and was fatally
crushed. There was no energy control
procedure a t this operation. (Failure to
document and implement an effective
energy control procedure—
1910.147(c)(4).)
3. Two employees were repairing a
press brake. The power had been shut
off for 10 minutes. They positioned a
metal bar in a notch on die outer
flywheel casing so that the flywheel
could be turned manually. The flywheel
had not completely stopped. The men
lost control of the bar, which flew across
the workplace and struck and killed
another employee who was observing
the operation from a ladder. (Failure to
control stored energy— 1910.147(d)(6).)
4. An employee was partially inside
an asphalt mixing machine, changing its
paddles. Another employee, while
dusting in the control room, accidentally
hit a toggle switch which caused the
door of the mixer to close, striking the
first employee on the head and killing
him. Electrical switches to activate the
machine were not deenergized and air
pressure to move the doors was not shut
off. (Failure to isolate equipment from
energy sources— 1910.147(d)(3).)
5. An employee was setting up a
vacuum forming machine for a run of
violin cases. He leaned over the press
and accidentally activated the starting
switch. His head was crushed between
an air cylinder and the frame hogger
opening, and was fatally crushed. There
was no energy control procedure at this
operation. (Failure to document and
implement an affective energy control
prpcedure— 1910.147(c)(4).)
6. A trainee employee w as cleaning a
flour batch mixer. The employee was
reaching into the machine when another
worker activated the wrong switch,
thereby turning the machine on. The
employee cleaning the flour batch mixer
suffered fatal crushing injuries to his
neck. There was an unwritten company
procedure for locking out during all
maintenance. The procedure was not
followed. (Failure to document and
implement an effective energy control
procedure— 1910.147fc}{4); failure to
train employees adequately in lockout/
tagout procedures— 1910.147(c)(7).)
7. An employee w as cleaning scrap
from beneath a large shear when a
fellow employee hit the control button
activating the blade. The blade came
down and decapitated the employee
cleaning scrap. (Failure to isolate,
lockout/tagout or otherwise disable all
potential hazardous energy sources
before attempting any repair,
maintenance or servicing—
1910.147(c)(2).)
Servicing and maintenance activities
are necessary adjuncts io the industrial

process. They are needed to maintain
the ability of all machines, equipment or
processes to perform their intended
functions. Additionally, erection,
installation, construction, set -up,
changeover, and dismantling usually
must be performed with the equipment
deenergized. These types of operations
can present the employee with the same
types of hazards of unexpected
activation, reenergization, or release of
stored energy, therefore, they are
addressed by this standard. Similariy,
lubricating, cleaning, unjamming, and
making minor adjustments and simple
tool changes are activities Which often
take place during normal production
operations, but which may expose
employees to the unexpected activation
of die equipment or to the unexpected
release of the energy stored in the
equipment All of the above activities
are considered to be “servicing and/or
maintenance " for the purposes erf this
standard.
With regard to servicing and/or
maintenance which takes place during
“normal production operations,** it is
important to note that this standard is
intended to work together with the
existing machine guarding provisions of
Subpart O of part 1910, primarily
§ § 1910.212 (general machine guarding)
and 1910.219 (guarding of power
transmission apparatus). When a
machine is being used for production,
§ 1910.212 requires that the point of
operation be guarded. For example,
when an employee is using a table saw
to cut wooden parts, the employee
would be protected by guards around
the blade of the saw. If the employee
needs to reach into the point of
operation in order to adjust the work
piece a s part o f die production process,
1 1910.212 requires that foe guarding
protection be maintained. As long as
guarding is not removed or bypassed,
the lockout/tagout standard is not
intended to apply to these types of
situations. By contrast, using the same
table saw, it may be necessary for the
employee to remove a piece of wood
which has become jammed against the
blade offoe saw. In doing so, foe
employee might need to bypass or
remove foe guard on foe saw and reach
into the point of operation. Although this
action takes place “ during” normal
production operations, it is not actually
production, but is servicing of foe
equipment to perform its production
function. When such servicing may
expose the employee to the unexpected
activation of foe machinery or
equipment, or to foe release of stored
energy, this Final Ride will apply. If foe
servicing is performed in a way which
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prevents such exposure, such as by the
use of special tools and/or alternative
procedures which keep the employee’s
body out of the areas of potential
contact with machine components or
which otherwise maintain effective
guarding, this standard will not apply.
Thus, lockout or tagout is not required
by this standard if the employer can
demonstrate that the alternative means
enables the servicing employee to clean
or unjam or otherwise service the
machine without being exposed to
unexpected energization or activation of
the equipment or release of stored
energy.
The above mentioned servicing and/
or maintenance activities are currently
being accomplished in general industry
with varying degrees of safeguarding or
protection for employees. This
safeguarding or protection ranges from
allowing the employee to conduct the
servicing or maintenance activity which
the machine or equipment is energized
and operating (virtually no protection),
to requiring that the machine or
equipment simply be turned off or shut
down, to providing for deenergization
and lockout or tagout of the machine or
equipment. OSHA believes that the least
desirable situation is to allow
employees to perform maintenance,
repair, or service activities while the
machine or equipment is energized and
capable of performing its normal
production function. The Agency
recognizes that there are certain
servicing operations which, by their very
nature, must take place without
deenergization, such as operational
testing of machines or equipment.
Locking out or tagging out cannot be
performed during these operations, since
both lockout and tagout require that
equipment to be deenergized.
Additionally, this standard does not
apply when certain tasks are conducted
during normal production operations
such as repetitive minor adjustments or
simple tool changes when these
activities do not increase the risk of
injury to employees. Conversely,
operations such as cleaning and
unjamming machines or equipment are
covered by this standard when the
employee is exposed to greater or
different hazards than those
encountered during normal production
operations; it should be emphasized that
this rule applies to cleaning and
unjamming when an unexpected
activation or release of energy could
occur.
The vast majority of servicing or
maintenance activities can safely be
done only when the machine or
equipment is not operating and is

deenergized; therefore, these activities
are covered by this standard.
Some servicing operations do not
expose employees to hazards which
would necessitate that a machine,
equipment or process be deenergized
' and locked out or tagged out. However,
practices such as reaching beyond
guards during the cleaning of rollers of
printing presses or the feed points of
screw conveyors which the equipment is
operating, violate the safety conditions
set forth in § 1910.212 for normal
production operations, and therefore
such activities would be considered
servicing activities under this rule.
Performance of maintenance or
servicing activities on a machine or
equipment that is in operation has the
potential of exposing employees not
only to contact with moving machinery
components at the point of operation,
but also to contact with other moving
components, such as power
transmission apparatus, and also
increases the risk of injury due to the
position the employee must assume and
the need to remove, bypass or disable
guards and other safety devices. In
many cases, these activities expose the
employee to the hazard of being pulled
into the operating equipment when parts
of the employee’s body, clothing or the
material or tools used for cleaning or
servicing become entrapped or
entangled in the machine or equipment
mechanism. The use of extension tools
or devices to permit the operator to stay
outside these danger areas, while of
some benefit in reducing direct
employee exposure to the hazards of
entanglement or entrapment, can, in
itself, result in injuries to employees.
This can occur, for example, when an
employee is struck by the tools or
devices that inadvertently come in
contact with moving machine
components, and are pulled from the
employee ’s grasp.
However, shutting down a machine or
equipment usually is not the total
solution to the problem. Once the
machine or equipment has been stopped,
there remains the potential for employee
injury from the unanticipated movement
of a component of the machine or
equipment, or from movement of the
material being handled. This
unanticipated movement can be caused
either by the release of residual energy
within the machine or equipment, or as
the result of the conversion of potential
energy to kinetic energy (motion). For
example, residual energy can be
manifested by the presence of springs
under tension or compression, or by the
presence of pressure (either above or
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below atmospheric) in systems
containing gases or liquids.
Potential energy is considered to be a
function of the height of an object above
some datum plane. This datum plane is
usually considered to be where that
object would come to rest if the restraint
holding the object were released, such
as where the upper die in a punch press
is positioned above the lower die. If the
restraining device holding the upper die
in place was to be removed, the
potential energy of the upper die would
be converted into kinetic energy
(downward motion), resulting in the
upper die being propelled downward,
coming to rest on the lower die. This
motion can cause a crushing, cutting,
lacerating, amputating or fracture injury
to an employee’s arm, hand or some
other part of the body which occupies
the space between the dies.
OSHA believes that the most effective
method to prevent employee injury
caused by the unanticipated movement
of a component of a machine or
equipment, or of the material being
handled, is either to dissipate or
minimize any residual or potential
energy in the system, or to utilize a
restraining device to prevent movement.
This can be accomplished by moving
machine or equipment components to a
point at which springs are at or near a
neutral state, by moving components so
that liquids or gases reach or
approximate atmospheric pressure, and
by blocking material or components or
moving them to a point of minimum
potential energy (moving components to
a stable, resting position).
Further, even though the machine or
equipment has been shut off, and even if
residual energy has been dissipated, an
accident can still occur if there is an
inadvertent activation of that machine
or equipment. Inadvertent activation can
occur due to an error on the part of the
employee who is conducting the
maintenance or servicing activity, or by
any other person. For example, the
servicing employee can unintentionally
cause the machine or equipment to start
by shorting across electrical switches or
by accidentally moving controllers
(either electrical controls or valves) into
the “on ” or “operational ” position.
An accident can also occur when
another person who is not necessarily
involved with the maintenance or
servicing operation causes the
activation of the machine or equipment
being serviced. This can occur when a
person uses the wrong controller and
starts a machine or equipment that the
employee did not intend to start. It can
also occur when a person finds a
machine or equipment not operating and
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starts it, w ithout know ing so m eo n e e lse
is performing m ainten an ce o r s erv ice on
i t This latte r type o f a ccid e n t is m ore
apt to oc cu r w hen the m achin e or
equipm ent is large a n d /o r com p lex, and
the em ployee w ho is condu cting the
serv icin g a ctiv ity is a t a p art o f the
system w hich is som e d ista n ce from or
not visible from the con trols. T he
g en erally a c ce p te d b e s t m ean s to
minimize the p o ten tial for in adv erten t
activa tio n is to en su re th a t all p ow er to
the m achine o r equipm ent is iso lated ,
locked or blocked a n d d issip ated at
points of con trol, using a m eth od th at
can no t rea d ily be rem o ved, b yp asse d,
overridden o r o th erw ise d efeated , in th e
ca se o f a n e le ctrica lly run m ach in e,
piece o f equipm ent o r p roce ss, th is c a n
be done by going b a ck to w ard the
original so u rce of the p ow er an d
shutting off a m ain sw itch o r b y
disconn ectin g the e le ctrical lin es. O S H A
believ es th a t this a ctio n m ust be
follow ed by the p lacem en t o f som e
safeguard to p rev en t th e reenergization
o f the circu it during the m ain ten ance o r
servicing. T o e n su re th a t an oth er
em ployee will n o t a ttem p t to re s ta r t the
m achin e o r equipm ent o r to reen ergiz e
the circu it, there m ust b e som e
a ss u ran ce th a t all oth er em p lo y ees
know th a t the c ircu it is d eenergized an d
m ust rem ain s o . T h is c a n be
accom p lished b y the u tilization o f a
stand ard ized p ro ced u re for deen ergizing
the sy stem ; b y training em ploye es to
fam iliarize th em w ith the restrictio n s of
the p ro cedu re w hich a pp ly to th em ; an d
by enforcing a proh ib ition o n a n o th er
em ployee rem oving o r byp assin g
an oth er ’s safeguard . T h ose em p loyees
w hose job req uire th em to op e ate o r u se
a m achine o r equipm ent th at m u st h av e
m ainten ance o r servicin g p erform ed on
it, m u st be a w a re th at the m ach in e or
equipm ent is going to b e stopp ed o r shu t
dow n, an d locked o ut or tagged out, a n d
that they should n o t attem p t to re sta r t or
reenergize it. A ddition al training is also
n eeded fo r those em p loyees w ho m ust
utilize the p ro ced u re.
E v e n if all oth e r p ro te ctiv e m easu res
a re taken, a ccid en ts ca n still o ccu r
following the com pletion of the
m ain tenan ce, re p a ir or servicin g
activity , if the m ach in e or equipm ent is
reenerg ized and sta rte d b efo re all
guards an d other sa fe ly d ev ices h av e
been rep lace d or re in stalled .
A dditionally, all tools an d oth er foreign
o b jects m u st be re m o ved from the
lo catio n and a ch e ck com p leted to
ensure th at n o em plo yee s a r e in a p la c e
w here the re - energiza tion a n d startin g o f
the m achine o r equipm ent will e n d an g er
them .

III. Accident Data
The collection of data on accidents
resulting from a failure to utilize proper
lockout or tagout procedures is
hampered because many accidents are
not reported; are reported only locally;
or are reported and categorized under
other causal factor categories {such as
“caughl-in” or “caught-between” ).
Incorrect or incomplete categorization is
particularly true for lockout related
accidents, since many of the injuries are
grouped under the more commonly used
classifications such as, bums,
electrocutions, lade of machine guarding
or equipment failure.
OSHA also recognizes that there bas
been some underreporting of accident
data — either inadvertent or intentional
As a result, OSHA believes that the data
available represent only a portion of the
total injuries and fatalities that have
occurred. However, OSHA believes that
the accidents which have been recorded
or reported and investigated or studied
as being “ lockout related ” provide a
graphic illustration of the extent of the
problem, the causal factors, the
distribution of accidents in industry, and
the type and severity of injuries
resulting from those accidents.
There have been several studies
conducted to determine die magnitude
and extent of the problem. These studies
were conducted by: (a) The U.S.
Department of Labor, Bureau of Labor
Statistics; (b) OSHA ’s Office o f Data
Analysis {formerly Office of Statistical
Studies and Analysis!; ft) the National
Institute for Occupational Safety and
Health (NIOSH); (d) OSHA ’s Office of
Experimental Programs; and (e) OSHA ’s
Office of Mechanical Engineering Safety
Standards. During the hearing, the UAW
provided detailed data on fatalities and
injuries {Tr. p. H216, H253), which they
expanded upon In their post-hearing
submission (E x./ 3 -49). The studies are
discussed in die following paragraphs.
A.
The first study
examined by OSHA was the Work
Injury Report Study entitled “ Injuries
Related to Servicing Equipment” {Ex. 3 3]. This study is a compilation o f reports
of accidents and follow-up survey
questionnaires sent out by the Bureau of
Labor Statistics {BLS). The survey,
conducted from August to November
1980, covered workers who were injured
while cleaning, repairing, unjamming or
performing other non-operating tasks on
machines, equipment and electrical or
piping systems. BLS identified accidents
from 25 participating states, and mailed
each of the injured employees a followup questionnaire containing inquiries
about the specific details of his/her

accident. There were 1,285
questionnaires sent out and 833
(approximately 65 percent) of the
employees responded. Not afl questions
were responded to by all participants,
since many of foe questions related to
situations which may not have been
relevant to foe tircumstances of each
injury. In some instances, many of foe
respondents also gave multiple
responses to a single question.
T a bles I through VI p resen t
tab u latio ns o f th e res u lts o f fo e BLS
W o rk Inju ry R eport S tudy.
Ta

b l e

St

(SIC)
S

I. — I n

a n d a r d

M

d u s t r y

In

a j o r

D is

D

t r ib u t io n

C

d u s t r ia l

—B

y

l a s s if ic a t io n

C

o m pa n y

Workers '

Percentages^

iv is io n

a n d

iz e

Industry
Total------ --- -----------Div A—Agriculture, forestry
and fishing-------------------- »
C—Construction................... .

D—Manufacturing..................
E—Transportation
and
public utilities................. —
F—Wholesale trades...»____
G —Retail trades............. ......
H—Finance, insurance and
real estate_____ ...._____
I—Services_____________
J&K—Others

833 !

too

1 2,

1

1

35
619

4
74

19
57
31

2

8

1

43

5
1

7
4

8

s iz e o f t h e c o m p a n ie s a t w h ic h a c c id e n t s
o c c u r r ed

T o ta l--------- -----------------,
1 to 19 em ployees -------- .— ;
20 to 4(9 em ployees ________ !
50 to 99 em ployees ................
100 to 499 em ployees ............
500 or m ore em ployees .....

(^ 7 9 4 !

100

159
123

20
15
15
29

120
234
158

20

(* ) Due to rounding, percentages m ay not add to

100.

(* ) The total ¡of each table represent the number
of respondents answering the pertinent question(s)
of the survey.
Ta

b l e

II.—O c c u p a t io n a l
Occupation

Total» ..................................
O peratives, excluding trans p o rt ................................. ........... .
Craft and kindred w orkers ..........
Laborers, excluding ’term ------- -Service workers, excluding private household — --------------Clerical and kindred workers.....
M anagers and adm inistrators.....
Professional, technical A kin d red ..................................... ....... ,
Transport equipm ent opera tors.............................................. .
Farm laborers and supervisors..
Nonclassified __ ______________

D is

t r ib u t io n

W orkers

P ercent

833

100

373
281
94

11

19
19
13

2
2
2

12

i

10
8

1
1

4

(* )

45
34

( l ) Less than .5.
Note.— Due to rounding, percentages may not add
to 100.
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T a b l e III.— A c t iv it y o f T im e o f
Ac c i d e n t
W orkers

T a b l e IV.— C i r c u m s t a n c e s o f
In j u r i e s — Continued

Percent

W HAT WAS EM PLO YEE
DOING?
T otal........................... .
Unjamming
ob jec ts )
from
equiom ent.........................
Cleaning equipm ent......................
Repairing equipm ent...................
Perform ing
m aintenance
(oiling, e tc .).................... ......
Installing equipm ent.........
Adjusting equipm ent......
Doing set-up w o rk .......................
Performing electrical w ork ______
Inspecting equipm ent.........
....
Testing m aterial or equipm ent.«

833

100

250
245
77

30
29
9

34
13
99
57
29
15

4

2

2
12
7
3

2
(* )

(* ) Less than 0 .5 percen t

T a b l e IV.— C i r c u m s t a n c e s o f In j u r i e s
Workers

Percenti1)

HO W D ID INJURIES
occur?
T o ta l____________
Injured by moving machine
p art___________________
Injured by contact w ith en
ergized electric parts.___
Injured by burners, hot liq uids or other hazardous
m aterials ____________
Injured by falling m achine
parts ________________
O ther_________________

83 3

100

735
45

29

10

T o ta l____________

833

100

653
180

22

78

EQ UIP M EN T
NOT
TURNED
O FF
R E A S O N S ) G IVEN.

W orker felt it would slow
down production or take
too long___________ ______
Not required by company
procedure ______ ________
Worker did not know how to
Did not think it necessary ___
Task could not be done
with power o ff ___________
Worker did not realize
power w as o n ......................
O ther reasons ____________ _

(*>

112

19

69

8

12
1

209

35

209
62
61

35

10
10

a. W hat happened at the
tim e of injury?
T o ta l_______________

(8)1 6 0

No—not necessary...........
No—not required by company.....................................
No—would slow down production ......... ..... ..............
No—worker did not have
tools____ ________ ___
No—other reason___ ____
No— reason not given..........

(8)
31

5

2
13
23
9
4

176

100
11
9

56

32

Num ber of lost workdays

28
84
60

15
45
32

.W orkers

Percent

T o tal....................................

793

100

No tim e lost........................
1 to 5 workdays lost....................
6 to 10 workdays lo st............
11 to 15 workdays lo st___
16 to 20 workdays lo st ....... .......
21 to 25 workdays lo s t...............
26 to 30 workdays lo st...............
31 to 40 workdays lo s t..........
41 to 60 workdays lo s t...............
M ore than 60 workdays lost.......
No indication of number of
last w orkdays .................

107
132
95
75
47
47
60
49
54
41

13
17

2
3

W orkers

Percent

W AS LO CKOUT IN STR UC TIO N PRO VIDED EMPLO Y EES?
T o tal.............. .......... .........

554

100

Yes ___ ______ ______ ____

214

39

N o .............................

340

61

IF INSTRUCTION PROVIDED,
IN WHAT FORM?
Total...... ...„...............

273

100

25

9

37

14

176

64

28
7

10
3

W HEN W AS LO CKO UT
IN STR UCTIO N GIVEN?
T o tal___________ ____

(*)1 8 6

A fter the accident_________

15

12
9

0
6
8
6
7
5

86

11

B.

11

(* ) Because m ore than one response is possible,
the sum of the responses and percentages may not
equal the total number of persons who answ ered the
question.
(3) The two accidents which occurred after the
equipm ent w as locked out took place because ( 1)
m e lockout had been done to the wrong pow er line
and ( 2) a second power line had been spliced into
the w iring beyond the lockout

Provided printed instructions....
Procedures posted on equipment ...................... .............
Instruction given as part of onthe-job training__________
Formal training given at meeting, etc._______ _________
Other........... ............ ....

19

T a b l e VI. — E s t i m a t e d Lo s t W o r k d a y s

14

T a b l e V. — T r a in in g
(*)5 9 2

IF EQ UIPM ENT W AS
TURNED OFF:

Injured em ployee acciden tally turned equipm ent on...
Co-worker
accidentally
turned equipm ent on _____
Co -worker turned
equip m ent on, not knowing
equipment
was
being
worked on .............. ................

W ere additional steps
taken
to
de -energize
equipment?

Disconnected main power....
Tagged
out equipment
power controls_________
Locked out(3), installed
blank flange or removed
fuse...................... .............
Disconnected electric line....
Drained pressure or hazardous material.....................
Other__________ __

36

i 1) Because more than one response is possible,
the sum of the responses and percentages may not
equal the total. Percentages are calculated by divid ing each number of responses by the total number
o f persons who answered the questioa

IF EQ UIPM ENT W AS
TURNED O FF:

T o ta l................ .........

Percent

O ne to six months before ac cident........................................ ,
Six m onths to a year before
accide nt......................................
Upon hiring....................................
O ver a year before accid en t......

Equipment
or
material
moved
when
jam-up
cleared.............. ..............
Parts were still in motion
(coasting)..........................
Other reason........................

b.

W orkers

Percenti1)

(*)D u e to rounding, percentages may not add to

No ____________________
Y es _______________ ___

T o ta l_____ ________ __

T a b l e V.— T r a in in g — Continued

•00.

14

WAS
EQ U IPM ENT
TURNED O FF BEFORE
DO ING TASK?

IF

Workers
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( ‘ )100

Analysis. The second study examined

by OSHA was the compilation of data
from 83 fatality investigations conducted
by OSHA between 1974 and 1980. This
report is entitled, “Selected
Occupational Fatalities Related to
Lockout/Tagout Problems as Found in
Reports of OSHA Fatality/Catastrophe
Investigations” {Ex. 3 - 5]. All of these
accidents were identified as having
been caused by failure to properly
deenergize machines, equipment or
systems prior to performing
maintenance, repairs or servicing.
Tables VII through IX present
tabulations of the results of the OSHA
analysis of 83 fatality investigations.
T a b l e VIL— C a u s a l F a c t o r s
Cause
T o tal.....................................
Lack o f adherence to safe
work practices (no proce dure or failure to follow pro cedure)...................................
Accidental or inadvertent activation ............ .........................
Failure to deactivate.....................
Equipment failure..........................
O th e r......................................

Num ber

Percent

83

100

21

25

29

35

21
7

25
Q

5

6

N o t e .— Due to rounding, percentages may not
add to 100.
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T a b l e VIII.— N u mb e r

of

In j u r

T a b l e X—Ca u s a l Fa c t o r s , OSHA
An a l y s is o f 125 Fa t a l Ac c id e n t s

y

Num ber

Percent

T o tal.....................................

83

100

Agitators and m ixers ...................
Rolls and rollers............................
Conveyors and augers ................
Saws and cutters........................
H oists............................................. .
Earth moving equipm ent.............
Crushers and pulverizers ............
Forges and presses.....................
Electrical apparatus......................
V eh ic le s..........................................
O th e r...............................................

12
11
11
11
8
6

14
13
13
13

Agent

Causal factor

T a b l e IX.— Empl

10
7
5
5
5
4

4
4
4
3
9

o yee

Percent

125

100

41
31
23

33
25
18
17
7

21
9

D.

11

Ac t iv it y

Num ber

Percent

T otal.....................................

83

100

Conducting norm ally assigned
duties...........................................
Conducting other duties ..............

69
14

83
17

Activity

T o tal............................. - .....
Failure to adhere to safe operating procedures.......................
Accidental m achine activation...
M achine not deactivated ............
Equipment failure ............ .............
O th e r ................................. - ...........

Num ber

In analyzing the 83 fatality
investigation reports and assigning
causes to each accident, no attempt was
made to draw conclusions or inferences
beyond the information contained in the
reports. For example, if the employee
was killed in operating machinery,
unless the report stated otherwise, the
cause of the accident was considered to
be failure to shut off the machine, rather
than a combination of causal factors
such as failure to shut off the machine,
failure to lockout, failure to document
adequate procedures, and failure to
provide sufficient employee training.
Additionally, if a machine was found to
be running, it was assumed that the
employee failed to shut off the machine
rather than that another employee
restarted the machine.
C.

Analysis. A separate study by OSHA’s

Office of Data Analysis is entitled
“Occupational Fatalities Related to
Fixed Machinery as Found in Reports of
OSHA Fatality/Catastrophe
Investigations” [Ex. 3 - 6]. This study
contained an analysis of investigative
reports of 125 fatalities involving fixed
machinery which occurred between 1974
and 1976, and which were investigated
by OSHA. The primary causal factors
under which the accidents were
classified were operating procedures,
accidental activation, lack of machine
deactivation, equipment failure, and
other causes.
The following is a tabulation of the
results of this study.

The next studies
considered by OSHA were done by the
National Institute for Occupational
Safety and Health (NIOSH) [Ex. 4 and
2 -80c]. In the first, fifty-nine out of a
total of 300 accident reports were
analyzed to illustrate situations in which
adequate control of energy might have
prevented the accidents. These case
files were selected because they
contained sufficient detail to enable
NIOSH to evaluate the accidents and
determine what countermeasures might
have been available to prevent the
accidents.
The report indicated that these types
of accidents are preventable if effective
energy control techniques are available,
the workers are trained to use them, and
management provides the motivation to
ensure their use.
The following is a tabulation of the
results of the first study.
T a b l e XI.—Ca u s a l Fa c t o r s , NIOSH
St u d y
Factor
T otal.....................................
Failure to de -energize machine or control energy.......
Accidental re -energization ..........
Ineffective energy isolation .........
Disregarding residual energy......

Num ber

Percent

59

100

27
25

46
42

6
1

10
2

(Ex
2 -80c).
This report contains information on
339 accidents which occurred in the
state of Ohio in 1983. These accidents
were selected because: (1) They fell into
likely categories of industry, occupation,
type of accident, source of injury and
diagnosis of injury; (2) the worker’s
compensation claim narrative suggested
applicability; and (3) questionnaire
reponses by plant officials positively
identified the injuries as resulting from

an unexpected energy release during
equipment repair, servicing or
maintenance. The report defined an
unexpected or unwanted release of
energy " as when a press closes on an
operator’s hand or when steam escapes
from a broken pressure line.”
The “Ohio Study” was submitted by
NIOSH in draft form. OSHA is not
aware of whether the study results have
since been finalized by NIOSH, or
whethër any further effort has been
expended to follow-up on its findings.
However, OSHA has evaluated the draft
study and has determined that few
definite conclusions can be drawn from
the available data. For example, most of
the injuries reported in the study (70%)
occurred to production workers as a
result of servicing which took place
during normal production operations.
Although the study indicated that firms
where injuries occurred used tagout, it
did not indicate whether either tagout or
tagout procedures were applied in
situations where production employees
were performing servicing work, as well
as maintenance employees. Without
such information, it is not possible to
determine whether the tagout procedure
failed in situations where it was being
applied, or whether tagout (or other type
of employee protection, such as shutting
down the equipment) was in use at the
time of the accident. In addition, the
study only considered the issue of locks
versus tags, and did not evaluate the
other elements of the lockout or tagout
programs in place. As OSHA has
emphasized, the adequacy of a program
for the control of hazardous energy
relies on much more than whether a
lockout device or a tagout device issued
on the energy isolating means.
Therefore, die Agency has determined
that the draft Ohio study raises many
more questions than it answers, and that
no solid conclusions can be drawn from
the data provided to date. OSHA
encourages NIOSH to continue its
review and analysis of this study, and
looks forward to receiving a final
version of the study after a full
evaluation and revision has been
performed.
The following is a tabulation of the
usable results of this study.
T

a b l e

X II — T
T

a s k

im e

Be

o f

in g

Ac

Pe

r f o r m e d a t

c id e n t

Task

Num ber
84
75
41
41
27

Inspecting equipm ent..................

11

Percent

25
22
12
12
8
3
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Ta b l e XH— Ta s k Be in g Pe r f o r me d a t
Time o f Ac c id e n t —Continued
Task
Testing equipm ent___ ________
Installing equipm ent__________
Electrical work _________
O ther tasks ........ „ .............
T o tal............ ....... .......

Num ber

Percent

9
9

3

8
34

2
10

339

100

T a b l e XIII.—Eq u ip me n t Mo d e W h e n
In j u r y O c c u r r e d
Equipm ent mode
Production m o de .....................
M aintenance m ode ____ _
T o ta l............................. ...... J

Number

Percent

230
99

70
30

( l)329

100

(* ) Ten respondents did not identify the equipm ent
mode.

F. Analyses of Fatality/Catastrophe
Reports and General Duty Clause
Citations by OSHA ’s Offices of
Experimental Programs and Mechanical
Engineering Safety Standards.

There were two additional OSHA
studies which were conducted jointly by
the Office of Experimental Programs and
the Office of Mechanical Engineering
Safety Standards. These studies were
compilations and analyses of OSHA
Form 36 reports [Ex. 3 - 7] and OSHA
5(a)(1) citations [Ex. 3 - 8], respectively.
An OSHA Form 38 (Preliminary
Fatality/Catastrophe Event Report) is
prepared each time an Area Office is
notified of a serious accident resulting
either in a fatality or in serious injury to
five or more employees that necessitates
their hospitalization. This report is used
to determine whether or not OSHA will
conduct an investigation of the
circumstances surrounding the accident
Since OSHA does not receive
notification of all accidents resulting in
a fatality or catastrophe, the total
number of Form 36 reports received
does not equal the total number of
workplace fatalities and serious injuries
which occurred during this study period.
However, OSHA believes that the
causes of, and the circumstances leading
to, the accidents clearly demonstrate the
nature and seriousness of lockout/
tagout-related accidents.
The OSHA Form 36 study which
analyzed data reported during the
period 1982 -1983 [Ex. 3 -7], utilized a list
of 443 fatalities. From these fatalities, all
of which occurred in industries subject
to the present regulations, it was
determined that 36 (8.1 percent) would
have been prevented by the use of an
effective lockout or tagout procedure.
The second study [Ex. 3 - 8] used
information developed by OSHA’s

Office of Mechanical Engineering Safety
Standards which identified, categorized
and recorded “general duty clause”
(section 5(a)(1) of the OSHA Act)
citations from 1979 to 1984. A general
duty clause citation is issued when,
during an inspection, a “recognized
hazard” is detected which is causing or
is likely to cause death or serious
physical harm to an employee, but
which is not addressed in an OSHA
standard applicable to that industry.
The citations in the latter study have
been broken down between maritime,
construction, and general industry. The
general industry citations were further
subdivided to reflect the nature of the
hazard which the citation addressed,
such as hazardous materials or material
handling. When there was special
Agency interest in an industry or
hazard, the citations were further
broken down by industry sector (such as
oil and gas well drilling).
From 1979 through 1984, 3,638
inspections were conducted which
resulted in the isuance of general duty
clause citations. Of these 3,638
inspections, there were 376 inspections
in whcih the failure to control hazardous
energy was cited. Hence, in
approximately 10 percent of all
inspections which resulted in the
issuance of at least one General Duty
clause citation, herein referred to as a
5(a)(1) citation, failure to lockout or
tagout was identified. [Ex. 3 -8]
The following is a tabulation of the
breakdown of lockout citations by
industry division.
Ta b l e XIV.— In d u s t r y Pr o f il e , OSHA
5(a)(1) Lo c k o u t Cit a t io n s
Industry divisions

To tal...... ...................... .
A — Agriculture, forestry and
fishing......................
B— M ining ...............................
C — Construction.........................
D— M anufacturing ...... ................
E — Transportation
and
public utilities ............. ............
F— W holesale trad e s ............
G — RetaH tra d es .......................
H — Finance, insurance and
resd estate ___________ ____
I— S ervices _________________
J — Public adm inistration
K— Not otherwise classified....
Unknown....................... ..............

Num ber
of
citations

376

Percent

100

2
4
18
310

.5
1.1
4.8
82.4

11
14
5

2.9
3.7
1.3

o

12
0
0
0

..O

3.2

0
0
0

Note.— Do© to rounding, percentages m ay not add
to 100.

At the hearing, the International
Union, United Automobile, Aerospace
and Agricultural Implement Workers of
America (UAW) testified that there
were 74 fatalities which it referred to as
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“lockout fatalities,” which had occurred
to its members between 1973 and 1988
(Tr. H253). In response to requests at the
hearing, the UAW provided additional
information on these fatalities (Ex. 49E).
(The number of "lockout fatalities” was
revised to 72 in the post-hearing
submission.) The post-hearing data
reinforce OSHA’s determination that
fatalities from hazardous energy sources
involve more than simply a failure to
“lock out” machines or equipment. Of
the 72 fatalities, UAW reported that
there had been “inadequate training” in
49 cases (68%); “inadequate procedures”
in 50 cases (69%); and ‘‘adequate, but
unenforced procedures” in 19 cases
(26%). Although OSHA agrees that
lockout provides more security against
reenergization of equipment than tagout,
the Agency is convinced more than ever
that there is much more to energy
control than the question of lockout vs.
tagout. The UAW data make a strong
case for the need for OSHA to provide
for proper energy control procedures
and adequate training in those
procedures.
In the proposal, OSHA estimated,
based on BLS data, that lockout or
tagout related fatalities represented 7%
of the total number of occupational
fatalities. In their post-hearing comment,
the UAW indicated that for their
workers, this figure is estimated to be
26%, and that OSHA should take this
larger estimated percentage into account
in its projections. The UAW also argued
that its data base is larger than that
used by OSHA, and that it is more
reliable because of its national scope
and inclusion of both large and small
facilities. (Ex. 49A). OSHA appreciates
the time and effort taken by the UAW in
compiling such data and in submitting it
to the rulemaking record. At the time of
the proposal, the Agency acknowledged
that its injury and fatality figures were
likely to be understated for various
reasons. Regardless of whose figures are
used, there is little doubt that the failure
to control hazardous energy sources
exposes employees to a significant risk,
and that this standard is necessary to
reduce those risks.
IV. Basis for Agency Action
OSHA believes that there exists a
sufficient body of data and information
upon which a reasonable standard can
be based to reduce the number of
fatalities and injuries resulting from
failure to utilize proper and adequate
practices and procedures for the control
of potentially hazardous energy. This
position is based upon an analysis of the
accident data available to OSHA, all of
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Ta b l e XV.— In d u s t r y Pr o f il e , BLS WIR
which is in the docket of this rulemaking
proceeding.
a n d OSHA 5(a)(1) C it a t io n s — Continued
Most accident reports break down the
PerPerrelevant information in accordance with
5(a)(1)
BLS
industry (by division)
cent
cent
the classifications contained in the
American National Standards Institute,
H — Finance, insurance
ANSI Z16.2, "Method of Recording Basic
1
0
0
8
and real e s ta te ..........
12 3.2
43
Facts Relating to the Nature and
5
I— S ervices.......................
1
0
0
8
O ther or unknow n ..........
Occurrence of Work Injuries” [Ex. 3 - 11].
These classifications are: The nature of
the injury, part of the body, source of the
Although employees in almost every
injury, accident type, hazardous
industrial division are exposed to the
condition, agent of injury and unsafe
hazards associated with the unexpected
act. Many accident reports are
energization or start up of machines or
generated primarily to document the
equipment, or by the unanticipated
occurrence of aqcidents and concentrate . release of stored energy, the
on the information which is necessary to preponderance of the accidents and
process workers ’ compensation claims.
injuries occur in Manufacturing
For this reason, they tend to emphasize
(Division D). It should also be noted that
information about the injury rather than
Services (Division I), includes many
the events and conditions which caused
employers who perform maintenance on
the accidents. Therefore, most of the
equipment in manufacturing and other
pertinent information identifying the
sectors covered by Part 1910.
nature and extent of the problem of
• In addition to the accidents which
controlling hazardous energy was
could occur when maintenance or
gathered by OSHA by conducting the
servicing is being conducted, OSHA also
special studies referred to above.
identified some accidents which could
Because of the limitation on the
occur while employees are lubricating,
. cleaning, unjamming or adjusting
available data, no single study in itself
- m achines or equipment. These activities
can be expected to provide conclusive
differ from other activities which are
support for comprehensive regulation of
conducted during normal operation in„ .
energy hazards. However, the studies
that these activities can lead to the
and other available data, when
unexpected release of energy and are
considered as a whole, clearly indicate
usually done only on an as-required
not only the scope and extent of the
basis. When these activities are being
problem, but also the need for a
conducted during normal operations, the
comprehensive standard. The studies
machine guarding required by other
are consistent in their demonstration of
OSHA standards (that is, § 1910.212 for
the causative factors involved in
point of operation guarding and
lockout-related accidents, and they
§ 1910.219 for power transmission
provide strong evidence for the potential
apparatus guarding) may afford the
effectiveness of OSHA’s Final Rule in
necessary and sufficient protection for
dealing with those factors.
the employees performing those
OSHA believes that the hazards
activities. However, in many instances
associated with the failure to control
the employee must either remove guards
hazardous energy are widespread. The
or other safety devices or work under
following table indicates the .
unusual circumstances which would
distribution, by industry, of the
subject the employee to a different or
accidents reported in the Bureau of
greater risk than would be encountered
Labor Statistics (BLS) Work Injury
during normal production operations. In
Report Study (WIR) and in the OSHA
those instances OSHA believes that the
5(a)(1) study citations discussed earlier.
machine or equipment must, if possible,
be shut down and locked or tagged out
T a b l e XV.— In d u s t r y Pr o f il e , BLS WIR
to protect the employee from injury.
a n d OSHA 5(a)(1) C it a t io n s
As noted earlier, OSHA ’s has
evaluated section 5(a)(1) citations that
PerPerwere issued for failure to control
BLS
5(a)(1) cent
Industry (by division)
cent
hazardous energy, and has determined
that this area accounts for about 10
100
376 100
T o ta l...................... 833
percent of the serious hazards not
A — Agriculture,
presently covered by a specific OSHA
forestry and fishin g....
.5
1
2
12
1
4
1.1 standard. The seriousness of the hazard
B — Mining.........................
4
to be addressed by this standard is
C — Construction .............
35
18
4 .8
D — M anufacturing .......... 619
74
310
82.4
highlighted by the fact that section
E — Transportation and
5(a)(1) citations are issued only for
11
2
2.9
19
public u tilities ..............
recognized hazards which cause or are
57
7
14
3.7
F — W holesale trad es ....
likely to cause death or serious physical
4
1.3
31
5
G — R etail trades .............

harm. Similarly, the OSHA Form 36, also
discussed above, is initiated only when
OSHA is notified of deaths or multiple
hospitalizations. Further analysis of the
lost workday data from the BLS WIR
indicates that the severity of injuries
from failure to control hazardous energy
sources (an average of 24 lost workdays
per lost time injury) is much higher than
the national industry-wide average of 16
lost workdays [Ex. 14].
In developing this Final Rule, OSHA
has estimated the total numbers of
fatalities, lost-workday injuries, and
minor injuries attributable to lockoutrelated accidents. These estimates were
based on an extrapolation of the
available national data sources
discussed earlier [Ex. 3, 5,6, 7]. From
these data the number of preventable
accidents was determined. OSHA
believes that the Final Rule will prevent
85% of the total numbers of injuries or
fatalities from exposure to hazardous
energy in the workplace. The Agency
estimates that approximately 31,900
minor (non-lost-workday) injuries;
28,400 lost-workday injuries; and 122
fatalities per year (based on 1984
accident levels) will be prevented by
this standard, (see Section on
Regulatory Impact Analysis below).
These estimates were derived by
identifying the percentage of accidents
in various data sources which were
determined to be lockout-related and
applying those percentages to the
number of accidents. It was determined
that two percent of all nonfatal
accidents and 7.1 percent of all fatalities
occurring in general industry related to
failure to adequately control hazardous
energy. In addition, the data indicate
that the risk of accidents and injuries is
independent of the number of employees
in a particular workplace. This finding is
predicated upon the distribution by size
of the companies which employed the
injured employees surveyed in the BLS
WIR. In the survey, almost as many
respondents (392, or 49 percent) reported
that they were employed at facilities of
100 or more employees as those who
were employed at facilities of less than
100 employees (402, or 51 percent).
Based upon analysis of all of the
aforementioned evidence, OSHA
believes that the failure to control
hazardous energy results in a significant
risk to employees. Further, the data
clearly demonstrate that the
consequences of an accident involving
failure to lockout or tagout are more
severe in terms of lost workdays than
the average industrial accident. OSHA
also believes that a significant risk from
hazardous energy extends across many
segments of general industry.
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OSHA has also analyzed the studies
to determine the underlying causes of
the conditions which existed when
lockout related accidents occurred.
From this information, OSHA developed
a list of measures which would have
prevented most of the accidents in the
studies, and used this list to devleop its
proposed standard. It should be noted
that the studies vary widely in the
quantity and quality of the information
provided for the reported accidents
(different methods of reporting, and
incompleteness of the findings of the
causes of the accidents, for example).
Therefore, professional judgment was
used in the interpretation of the results
of the studies, in order to provide a
comprehensive evaluation of the data
and to correlate the information on
accident causation. While the numbers
and percentages from all studies do not
necessarily agree, the studies all
indicate the existence and seriousness
of the problems, and provide valuable
information as to measures that are
necessary to correct the problems.
Tables XVI through X X below cover
what OSHA believes are the major
causal factors in lockout-related
accidents, and indicate the prevalence
of such factors as reflected in the
different accident studies.
Ta bl e

XVI.— S e r

c u r r in g

v ic in g

A c c id e n t s

Oc -

W h il e E q u ip m e n t is O p e r a t -

in g

Study (total considered)

Num ber

Percent

653

78

Ta b l e

XVII.—A c c id e n t s D u e t o F a il
To E n s u r e P o w e r O f f

Study (total considered)
BLS W IR — Failure to check
for power on (59 2 )...................
OSHA analysis of 83 fatalities
(8 3 )..............................................
NIOSH study (5 9 ).........................

Number

ur e

Percent

62

10

5

6
10

6

The Hazards section of this Notice
also discussed the fact that even though
the machine, equipment or process has
been shut down, and the residual energy
controlled or dissipated, an employee
can still be injured if the machine,
equipment or process is restarted by
either that employee or another
employee. Injury can occur when an
employee inadvertently contacts
switches, valves or other controllers or
when an employee activates the
equipment without recognizing the
Teason it was shut off, inadvertently
exposing other employees to a hazard.
T a b l e XVIII.— A c c id e n t s D u e t o
I n a d v e r t e n t A c t iv a t io n
Study (total considered)
BLS W IR (17 6 )..............................
OSHA analysis of 83 fatalities
(8 3 )..............................................
OSHA report on fatalities re lated to fixed m achinery
(1 2 5 )............................................
NIO SH (5 9).............................

Num ber

Percent

91

52

29

35

31
25

25
42

Clearly, it is insufficient simply to shut
off machinery to conduct repair,
maintenance or servicing. OSHA
54
believes that some means must be
65
utilized to ensure that employees are
23
18
Safeguarded during those operations.
27
46
After servicing, there is also the need
to ensure that all guards have been
replaced, that all tools and other
The reasons most often given in the
extraneous materials have been
BLS WIR for not turning off equipment
removed from the machine, equipment
prior to servicing were that it would
or process, and that reenergizing and
take too long or slow down production;
starting normal productions operations
it was not required by the employer; it
will not subject an employee to an
was not necessary; or the task could not
increased potential for injury. This is
be done with the equipment off.
especially true when the maintenance,
As pointed out in the Hazards section
repair
or service is conducted at or near
of this Notice, just shutting off a
an employee’s workstation.
machine, equipment or process may not
OSHA believes that many of the
completely control the hazardous
problems of de-energization and
energy. Even after a machine, equipment
reenergization of machines or equipment
or process is shut down, residual energy
can be reduced by the employer’s
may still be present in the form of
^developm ent and utilization of a
moving components, spring or hydraulic __ .program which incorporates a program
pressure, the force of items which have »-«which incorporates a standardized
become jammed in machine parts, or the
procedure for servicing/maintenance
energy which is stored in machine,
operations. The procedure would outline
equipment, or system components due to
the necessary steps to be taken to
their position (potential energy).
prepare for, conduct, and complete
BLS W IR (8 33 ).......................
OSHA analysis of 83 fatalities
(8 3 ) ................ ..............................
OSHA report of fixed m achinery (12 5).................................
NIOSH study (5 9 ).....................
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servicing of equipment, and the program
would provide employees with an
understanding of die procedure and the
reasons why it must be followed. A
program can provide the details to be
followed in performing servicingoperations safely (the procedure),
together with the training and
motivation needed to assure that
employees understand and implement
those details.
XIX.— A c c id e n t

Ta bl e
t o

Emp l o y e r

pl o y e es

s

No t

A t t r ib u t a b l e

H a v in g

or

Em-

N o t U t il iz in g a P r o c e d u r e

Study (total considered)
BLS W IR (65 3)..............................
OSHA report on fatalities re lated to fixed m achinery
(1 2 5 )............................................

Num ber

Percent

482

74

41

33

OSHA believes that employee
understanding and utilization of a
standardized procedure are critical to
the success of a lockout or tagout
program. Without these elements and
commitment from management, the
effectiveness of the program can be
seriously compromised. Proper training
in the procedure, and explanation of
how it works and why, are crucial to its
implementation by the employees. Even
though there can be no exact
quantification of the effects of training
employees, the BLS WIR Study gives an
indication of the effect of the lack of
training in the necessary measures to be
taken in deenergizing machines or
equipment (see Table X X below).
Ta b l e

XX.— L o c k o u t T r

a in in g

Emp l o y e e s , So u r c e :
(F r o m 6 1 3 R e s p o n s e s )

j ur ed

Type of training
Printed instruction.........................
Procedures posted on equipm e n t............................................
Training a t job orientation, at
m eetings, or otherw ise ............
No training......................................

of

In -

BLS WIR

Num ber

Percent

25

4

37

6

211

340

34
55

Of those injured employees who had
received training, 15 stated that their
training had occurred after their
accident. Additionally, 60 employees
stated that they had received their
training more than a year prior to the
accident. Even though training has been
provided at some time during
employment, the length of time between
the receipt of the training and the
accident is a limiting factor on any
beneficial effect that has been derived
from the training. In the Final Rule,
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discussed below, OSHA recognizes the
need for remedial or refresher training
of those employees who must use the
procedure, and that such retraining must
be conducted at lea st annually.
Based upon an analysis of the
ralemaking record, OSHA believes that
the safe performance of activities such
as repair, maintenance and servicing,
requires the deenergization of machines
or equipment whenever feasible.
Further, in order to ensure that
maintenance or servicing activities are
conducted safety, a lockout or tagout
procedure must be utilized. This
procedure must call out the steps to be
taken to deenergize the machine,
equipment or process; to ensure that the
deenergization is sufficiently complete;
to dissipate or prevent the release of
residual energy; to ensure that the
machine, equipment ai process cannot
be reenergized accidentally -or
unexpectedly; and to ensure that the
reenergizati&n is accomplished safely.
The establishment and utilization of this
procedure must be coupled with
sufficient initial and folfcfw-’up training
to ensure the successful utilization of die
procedure.
V, Major Issues
The evidence submitted to the record
is summarized and evaluated in die
following discussion of each major issue
and in the Summary and Explanation of
this Final Rule. The numbers in brackets
refer to specific written comments (Ex.
— ) and to the transcript page number of
the testimony presented at the public
hearing (Tr. p. (W for Washington, DC
and H for Houston, TXJ — ).

—— The most vigorously contested issue
was die need to use locks or tags as the
prim ary m e an s to prevent the accidental
operation of energy isolating devices,
such as electrical disconnects, hydraulic
or pneumatic valves. The proposed
standard did not establish definitive
criteria for employers to use in making
their choices of control measures, that
is, the use of locks, tags or a
combination of the two.
In general, a strong preference was
evidenced in die comments ami hearing
testimony for lodes. Many parties to this
proceeding [Ex. 2 -2, 2 -12, 2 - 27,2 - 29, 2—
42, 2 -44, 2 - 5 7 ,2 - 63, 2 - 66, 2 - 6 7 ,2 - 7 0 ,2 98, 2 - 99,2 - 10 3, 2 - 104,2 - 106,49, 50, 58,
59, 60, 62, 63, Tr. pg. W l - 68, W l - 71, W l 85, W 1 - 138, W l - 141, Wl—143, W l - 185,
W l - 192, W l - 233, W l —241, W l - 249, W 2 80, W 2 - 91, H30, H69, H96, H129, H136,
H142, H149, H153] stated that the use of
locks was the only acceptable means to

control hazardous energy. Some of these
commenters (Ex. 2 - 2,2 - 44 ,2 - 6 3 , 2 -79, 2 98] aigued that the use of tags alone did
not afford a minimum acceptable level
of protection for employees since, as
opposed to locks, they could be
carelessly bypassed without major
effort. Several commenters (Ex. 2 - 27, 2 29, 2 - 63,2 - 104, Tr. pg. W l - 75 , H -225]
stated that the unrestricted use of tags
as the primary means of safeguarding
employees during maintenance or
servicing of machines and equipment
would seriously erode dm gains which
had been achieved through past labormanagement negotiations. Other
commenters (Ex. 2 - 4 4 ,2 - 6 7 ,2 - 6 3 ,2 - 7 9 ,
2 -98, 2 - 89, Tr. pg. W l - 71, W l - 72 , H -228)
stated that tags were susceptible to
being tost or damaged in use due to
environmental conditions in the
workplace or by contact by employees,
materials or equipment moving or being
moved about the workplace. These
commenters stated that tags only
" warn ” and that they are a label not a
safety device. Other commenters (Ex. 2 106, Tr. pg. W l - 72) stated a view that,
the use of tags also promotes a false
sense of security among employees and
that the accident rate when tags alone
are used is higher than when not using
any safeguard.
One participant, an employee of
Armco Steel (Tr. pg. W 2 - 91), stated that
his employer had discontinued the use
of tags in favor of locks. He contended
that the Company realized that the use
of tags alone was not effective in
preventing accidents.
Finally, several commenters {Ex. 2 - 42,
2 -79, 2 - 96, 2 -186, Tr. pg. W l - 72 , W l 138, W l - 140, H98, H129, H163] stated
that tags ean fee easily defeated by
negligence or ignorance and that the use
of tags will not deter the willful
misconduct of die employee who would
ignore die message of the tag, that is, not
to reenergize or restart a machine or
piece of equipment.
The record contains a significant body
of evidence which indicates that the
“one person, one lock, one key " concept
enjoys wide acceptance across industry
lines. For example, toe United Auto
Workers provided comments {Ex. 2 - 2 4
20] and testimony {Tr. pg. H215-354) on
the use of this concept in the automotive
industry. Monsanto Company stated
(Ex. 3 - 52. attachment ill that this form of
lockout protection represented toeir
basic approach to lockout/tagout
Monsanto indicated that tagout is only
used in situations “where toe work is
relatively low hazard and the person is
in control of the energy source,” such as
light switches, some valves, and some
plug and cord connected equipment
Monsanto also noted that group lockout

is used for equipment which requires a
relatively large number of servicing
workers, with a large number of points
to be locked o u t
On toe other hand, several
commenters (Ex. 2 - 33, 2 - 55 ,2 - 84,2 - 06,
2 - 102,2 - 105, and Tr. pg. W l - 1 4 4 H197]
stated that their companies utilize a
system of tags to ensure that equipment
which has been shut down will not be
reenergized or restarted. One of these
commenters {Tr, pg. H198] stated that
the tagout system utilized fey his
company is "well understood by all
employees. In fa cl we feel so strongly
about our red/danger tag procedures
that we require mandatory discipline for
its violation.” The company submitted
its safety record as support for its
assertion that its tagout program is
effective. The employees of this
company have worked over 488 million
hours between January 1980 and
September 1988 with only 130 lost time
accidents. Of those 130 accidents, only
one occurred which was marginally
related to tagout. That one accident
occurred because there was no valve to
guard against toe transfer of heat
through another closed and tagged
valve. Finally this commenter stated,
“The key to safely is not in a specific
device, be it tag or lock. (Safety] rather,
lies in good procedures and careful
training combined with assurance of
accountability, if these three principles
are in place, a system which uses tags
only will adequately protect employees.
A lockout requirement in addition to
tagout will not assure greater safety:**
(Tr. pg. H199.)
Even 2 commenters (Ex. 2 -87, Tr. pg.
W l - 75, W l - 167), who spoke out against
the use of tags admitted that there might
be instances in which lockout would be
either impractical or impossible.
However, one commenter (Tr. pg. W l 97) stated that problems, such as the
loss of computer memory by shutting off
automated equipment, could be
overcome. Retention of toe computer
memory could be accomplished by
providing a separate energy source for
the computer so that the energy used to
power the movable portions of the
mechanism could be tout off and locked
out without affecting the computer
memory. This commenter stated that
other innovative means are possible for
solving other similar problems.
Other commenters (Tr. pg. W1-T39,
W l - 157) stated that there is no data
available on accidents which have
occurred when machines or equipment
are tagged out
Several commenters (Tr. pg. W l - 105,
W l —139, W l - 164) suggested tagging
should be used only with an increased
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emphasis on training, supervision,
controlled access and employer
commitment.
Much of the testimony and comment
received in this rulemaking has focused
on whether the standard should require
lockout as opposed to the proposed
approach of allowing lockout or tagout.
In a sense, it was unfortunate that
•attention was focused more on a single
aspect of the standard, though it is
certainly an important one, than on the
standard taken as a whole. The
proposed standard was intended to
specify that the employer provide a
comprehensive set of procedures for
addressing the hazards of unexpected
reenergization of equipment, and the use
of locks and/or tags was intended to be
only a single element of the total
^program. In order to provide adequate
protection to employees, the Final Rule,
as did the proposal, requires employers
to develop and utilize a comprehensive
energy control program consisting of the
development and utilization or
procedures and training of employees.
The procedures must consist of steps for
deenergization of equipment, isolation of
the equipment from energy sources, and
verification of deenergization before
servicing and maintenance is performed
on equipment, and the employees who
either perform the servicing or
maintenance or are affected by those
operations must be properly trained in
the energy control procedures which
apply to their work.
It should be noted that locks and tags
by themselves do not control hazardous
energy. It is the isolation of the
equipment from the energy source and
the following of the established
procedures for deenergization and
reenergization of the equipment that
actually controls the energy. Locks and/
or tags are attached to the disconnects
and other energy isolating mechanisms
after the machine or equipment has, in
fact, been isolated, in order to prevent
them from being reenergized before the
work has been completed. If the
equipment has not been properly
deenergized, and if proper procedures
have not been followed, neither a lock
nor a tag will provide protection.
The treatment of lockout vs. tagout
presents OSHA with a difficult
regulatory dilemma. On the one hand, if
the issue were simply whether a lock or
a tag will be better able to prevent
equipment from being reactivated, there
is no question that a lock would be the
preferred method. Locks are positive
restraints which cannot be removed
(except through extraordinary means
such as bolt-cutters) without the use of a
key or other unlocking mechanism. By

contrast, the limitations of tags used
alone are self-evident: They do not serve
as positive restraints on energy isolating
devices, but are only warnings to
employees that the equipment is not to
be reenergized. Tags not fastened with a
strong material can become detached
from the energy isolating device by wind
or other environmental conditions, and
the legend on some tags can be rendered
illegible if the tag becomes wet. Tags
may not provide protection if there are
affected employees who do not read
English or who have not been properly
trained in the tagging system and its
implementation.

However, the issue in this rulemaking
is not merely on the use of lockout vs.
tagout, but rather the use of locks and/
or tags in a comprehensive program of
energy control. As was noted in the
preamble of the proposed rule (53 FR
15496, April 29,1988), OSHA is aware of
workplaces in which tagout systems are
used with great effectiveness. In
particular, various electric utilities and
chemical plants report that they have
used tagout in lieu of lockout
successfully for many years (cf. Tr.
H194 -214; W 2.2 - 3 — 2 -39). In evaluating
these industries, OSHA has determined
that there are several factors which
have contributed to their successful use
of tagout programs: first, these
companies have implemented detailed
energy control procedures which are
quite similar to those set forth in both
the proposed and final lockout/tagout
standard; second, they have established
and utilized extensive training p rog ram s
to teach their employees about their
energy control procedures, including the
use of tags and the importance of
obeying them; third, these companies
reinforce their training periodically.
However, it is the fourth common
element, discipline, which appears to be
the most critical to the success of these
programs; the companies with effective
tagout programs apply various types of
disciplinary action to both supervisors
and employees who violate the tagout
procedures.

OSHA believes that an effective
tagout system needs all four of these
elements to be successful. However, itjs
the fourth element, discipline, which is
the most difficult to incorporate into a
regulatory approach in the Final Rule.
Not surprisingly, it also reflects the most
serious limitation of tagout which does
not arise with lockout. Because a tagout
program does not involve positive
restraints on energy control devices, it
requires constant vigilance to assure
that tags are properly applied; that they
remain affixed throughout the servicing
and maintenance of equipment; and that
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no employee violates the tag by
reenergizing the equipment, either
intentionally or inadvertently, before the
tag is removed. By contrast, a lockout
device, once applied, cannot
inadvertently be removed, and cannot
be removed intentionally by an
unauthorized person except by the use
of force.
In the Final Rule, OSHA has
determined that lockout is a surer means
of assuring deenergization of equipment
than tagout, and that it should be the
preferred method used by employees.
However, the Agency also recognizes
that tagout will nonetheless need to be
used instead of lockout where the
energy control device cannot accept a
locking device. Where an energy control
device has been designed to be lockable,
the standard requires that lockout be
used unless tagout can be shown to
provide “full employee protection,” that

is, protection equivalent to lockout.
These requirements will be discussed in
detail in the summary and explanation
of the standard, below.
The Agency believes that except for
limited situations, the use of lockout
devices will provide employees with a
more secure and more effective means
of assuring that equipment will not be
reenergized while they are working on

it. To the extent that equipment is
capable of being locked out during
servicing or maintenance, OSHA
believes that it should be locked out. It
should be noted, in this regard, that a
number of General Industry standards,
such as § 1910.305(j)(4) in Subpart SElectrical, presently require electrical
disconnects to large motors to be
capable of being locked out.
According to OSHA’s Regulatory
Impact Analysis, approximately 90% of
all electrical energy isolating devices
(disconnects) and about % of all energy
control valves are currently capable of
being locked out. As previously
discussed, the capability for lockout
does not necessarily mean that the
equipment has an actual hasp or other
physical attachment point for a lock. For
example, the use of chains can be an
effective means of facilitating lockout of
many types of valves, even if the valve
does not have a specific locking point.
Many examples of equipment which
was made lockable with minor
modifications have been provided to the
record. For equipment of this type,
OSHA believes that the lockout
capability should be used in order to
maximize the protection afforded by this
standard.
OSHA also acknowledges that certain
types of energy isolating devices
currently in place are not capable of
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being locked out. Such equipment would
need to be replaced with or modified
significantly to accept locking-type
mechanisms in order to become capable
of being locked out. This equipment
constitutes a relatively small percentage
of all equipment to be covered by this
standard, and will primarily involve
valves rather than electrical
disconnects. OSHA believes that where
equipment replacement and major
equipment modification would be
necessary for the equipment to
accommodate a lockout device, such
efforts are most effectively and
efficiently achieved a s part of the
normal replacement cycle for the
equipment, rather than through a
specific requirement for retrofitting
within a set time frame in this standard.
OSHA belieyes that it is much more
cost-effective and protective to design a
locking capability into equipment than it
is to perform a major retrofitting of that
equipment solely to incorporate lockout,
for several reasons. First, there are
situations in which locking out of
equipment can create other, and
sometimes greater, hazards to
employees. The retrofitting o f such
equipment for dm sole purpose of
incorporating a lockout capability would
not necessarily deal with the additional
hazards. By contrast, the incorporation
of a lockout means into the design of
new equipment Is far less costly than
modifying equipment which was not
designed to be locked o u t Third,
incorporating a lockout capability into
either new or overhauled equipment is a
far less complex task from a
technological standpoint since the
locking aspect is a small part o f the
overall design.
Surprisingly, although there was
considerable evidence submitted on
equipment for which lockout is currently
being used, this rulemaking provided
OSHA with little new information on
the costs or feasibility of extending
lockout requirements to equipment
which is not currently capable of being
locked out Therefore, OSHA is unable
to conclude with any degree of certainty
that a requirement to retrofit all such
equipment would be feasible^ nor is the
Agency able to determine the amount of
time or resources that would need to be
expended to achieve compliance. For
such equipment, OSHA will allow
employers to use the less restrictive
tagout programs, but only until toe
equipment is replaced, or until major
rehabilitation o r modification is
performed on it. At that time, the new,
overhauled, or modified equipment must
be equipped with lockout-capable
energy isolating devices, and the energy

control procedure for the servicing of
that equipment must be revised to make
use o f that capability, except if the
employer can demonstrate that tagout
will provide equivalent protection.
OSHA is confident that this standard
is a cost -effective approach to providing
protection against hazardous energy
sources. It recognizes that lockout is, in
general, preferable to tagout a s a
method of assuring that deenergized
equipment is not inadvertently or
accidentally reenergized. It requires that
the employer develop and implement an
energy control program and procedure
for servicing and maintenance of
machinery and equipment, using lockout
or its equivalent on the ¡great majority of
energy isolating devices, namely those
which are currently capable of being
locked ou t For energy isolating devices
whidi do not yet have a lockout
capability, the standard allows the
interim use of tagout but lockoutcapable energy isolating devices must
be installed when that equipment is
replaced or overhauled. The standard is
written in performance-oriented
language, providing considerable
flexibility for employers to tailor their
energy control programs and procedures
to their particular circumstances and
working conditions. OSHA is confident
that this standard will greatly reduce the
toll of injuries and fatalities which occur
each year from the failure to control
hazardous energy in general industry
workplaces.
A critical dem ent o f this standard is
the determination of whether an energy
isolating device is “capable of being
lock»! o u t ” hi its ¡most limited sense, a
device would be considered to be
“capable of being locked out “ either if it
was designed with a hasp or other
integral part to which or through which
a lock could be affixed, or if it has a
locking mechanism bniit into i t
However, OSHA ’s nse of the term for
the purposes of this standard is
somewhat broader, without being overly
expansive. OSHA considers equipment
to be capable of being locked out if toe
use of a locking mechanism will not
require the employer to dismantle,
rebuild, replace, or alter in a permanent
way die energy control capability of the
isolating device. For example, although
some valves and other energy isolating
devices are not designed with an
integral means of being locked, they can
be secured with chains, blocking braces
or wedges, which then can be locked.
Because extensive equipment
modification is not needed in this
situation, OSHA views this type of
lockout to be both technologically and
economically feasible. However, a

specific energy isolating device is not
considered as having the capability of
being locked out if the device is
installed within a single cabinet,
enclosure or cutout box -'containing
several other energy isolating devices or
valves,and where the only preventing
access to the energy isolating -device or
valve can be locked out individually,
tags must be used and must be attached
to the specific energy isolating device
and not simply attached to the cabinet
or enclosure door or cover. By contrast,
as noted earlier, some types of valves
and disconnects would require total or
partial replacement in order to provide
the equipment with a lockout capability.

There was considerable comment on
the part of labor unions (Ex. 2 - 29,2 - 44,
2 - 6 3 ,6QJ and other coromenters (Ex. 2 92, 2 -97) that OSHA should require that
employees and employee
representatives participate in the
formulation and implementation of
lockout programs (compliance plans,
procedures, persons to conduct
inspections, education and training
programs and materials). These
commented also stated that any
coimnents by employee representatives
should be incorporated into the training
programs. One comroenter (Ex. 2 - 63)
stated, “The standard does not prescribe
worker participation in program design
ami training which is essential to an
effective program.” Another cararoenter
(Ex. 2 -97) stated, “Procedures cannot be
written in a vacuum and must be
accepted by employees, training must be
appropriate and up -to-date for toe
situation.” Finally, one commenter (Ex.
2 -97) stated, “An effective lockout
program must provide for employee
participation and their representatives
in program design and training.”
OSHA has determined that a specific
provision dealing with employee
participation in the development of toe
employer’s lockout or tagout procedure
is not necessary for toe effective
implementation of the Final Rule. For
standards dealing with exposure to toxic
substances and harmful physical agents
under section 6(b)(5) of the OSH Act,
section 8(c)(3) ¡of the A ct spells out
specific requirements for employee
involvement in compliance activity. In
particular, it requires that employees or
their representatives have toe
opportunity to observe air monitoring
and to have access to monitoring
records- By contrast, there is no such
specific statutory mandate for the
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present standard. Although QSHA
agrees that active employee
involvement may enhance;
understanding and cooperation, the
Agency believes that it would fee
inappropriate to require such
involvement in. this standard. The
standard sets out the procedures and
steps which, the employer must take to
establish and implement an effective
procedure for controlling hazardous
energy,, and: under the OSH Actr Mis the.
employer who is responsible for
complying with the standard.

In the Notice of Proposed- Rulemaking
for the standard on the. control of
hazardous energy sources [Lockout/
Tagout) [53 F R 15498, 29 Aprils 1988),
OSHA proposed exempting the
construction, maritime and agricultural
industries. In the. preamble of the
proposed rule, QSHA explained that the
exemption o f these industries was based
upon their unique situations and work
practices which would unduly
complicate the development o f a generic
energy control standard for general
industry. For example, the longshoring
and the construction industries are
generally characterized fey casual (short
term) employment which may last just
until the project for which the
employees were hired is completed The
project may involve the erection of a
single building o r the loading or
unloading of a single vessel. Even on.
longer duration construction projects,
the various tasks, such as steel erection
or brick laying, are usually of relatively
short deration. One commenter (Ex. 2 80), hr drscussmg'the need for regulation
of the construction industry, pointed ont
the difficulty of providing adequate
training of a transient workforce.
Likewise, the agricultural industries can
be characterized as ones which have
more rapidly changing employment. For
example, agricultural harvesting (and its
employment of migrant workers} and the
use of harvesting machines are limited
to those times when crops are ready to
be harvested.
Of additional concern in the
imposition o f regulations in the
construction- industry is the uniqueness
of the earthmoving equipments such as
lattice boom mobile cranes« front-end
loaders, bulldozers, scrappers and dump
tracks. A s opposed to maintenance on
automobiles, b ases and over-ihe-road
trucks where removal of the ignition key
usually ensures that the engine can not
be started and tire vehicle may be

worked upon, some of the maintenance
of the above mentioned earth moving
equipment involves the positioning of
components, such as buckets, blades
and machine body parts, which present
extraordinary hazards to maintenance
or servicing personnel. These hazards
and the means: to minimize the potential
for injury to employees involve
additional considerations, which were
not adequately addressed during the
course of the rutemaking proceeding.
Because of the unique nature of these
industries, their respective workforces
and w ooing conditions, OSHA believes
that this Final Rule might need
considerable modification in order to
provide optimal protection to
employees. In particular, OSHA is
concerned with the effectiveness of the
basic approach of this standard when
applied to a workforce which is highly
transient. The energy control procedure
may vary widely from one workplace to
another, and an employee in
construction, for example, may find
him/herself in several workplaces
during the course of a single year.
Similarly, the Agency will evaluate
means by which the training
requirements of this standard could he
modified to reflect these conditions.
The Agency currently intends to
consult with the Advisosy Committee for
Construction Safety and Health
(ACCSH) on a proposed lockout-tagout
standard for construction under section
107 of the Construction Work Hours and
Safety Standards A ct (Construction
Safety Act)» 40 U..S.C. 333. In addition,
for the maritime industry, OSHA. intends
to present these matters to the Shipyard;
Employment Standards Advisory
Committee (SESAG) for consideration as
part of that Committee ’s review of
shipyard standards in part 1915«
OSHA has determined that the Final
Rule will cover General Industry, but
will not be expanded to eaves
construction,, maritime and agriculture a t
this time., The; Agency has inadequate
information at this time on both the
hazards of lockout or tagout and the
appropriateness; of this standard ’s
approach in those mdnstey sectors.
However, the Agency will cnntimig to
review information on these sectors and
will evaluate the need to initiate feather
rulemaking and wall consider whether
this Final Rule, or an appropriate
modification of same, should be used as
the basis for a proposal for construction,
maritime and agriculture.
There are several commenters (Ex. 2—
27, 2 - 49, 2 -57, 2-76« 2-79« Z-00; 2 - 106,
60), who* were opposed to exempting any
industry. Their concern w as that the
hazards associated with failure to
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lockout during the maintenance or
servicing, of machines or equipment
were not restricted to a single industry
or group of industries. It is their
contention that this standard should
have universal application. On the other
side of the question, there was erne
commenter (Ex. 2 - 58) who agreed with
the exclusion of these industries.
It should be noted that GSHA ’s
electrical standards for construction (29?
CFR part 1926, subpart K), which were
revised on July 11,1986 (51 FR 25318),
currently contain various requirements
for deactivating equipment, deenergizing
electrical circuits, and limiting employee
access to energized parts in construction
work (e .g , §§ 1928.403f|), 1926.410,
1926.417}. Similarly, OSHA’s shipyard
and marine terminal standards (29 CFR
parts 1915 and 1917, respectively}
include many provisions which address
deenergization of equipment during
servicing of equipment on vessels and in
marine terminals (e.g., § § 1915.162 -165,
1915.181,1917.48(i), 1917.151(b),
Based on its experience in regulating
construction and maritime employment,
OSHA believes that a generic energy
control standard would likely be applied
quite differently in these areas than in
general industry. Further, die
interrelationship between a generic rule
and the specific provisions currently
applicable to these industry sectors
must be considered. In its consultations
with its advisory committee on
construction and shipyard employment,
OSHA will seek: guidance on whether a
generic rule wcruld b e appropriate for
these industries;- on what areas in>which
such a rule should differ from the
general industry standard befog issued
todays and cm the reasons far any such
differences,
OSHA is no>less concerned with the
safety of these other employees.
However, delaying the promulgation of
this generic, general industry standard
to examine all the unique aspects of
these other industries would further
delay the promulgation of this standard«
There were five eommenters (Ex. 2 -22,
2 -26, 2-45« 2 - 52 and 2 - 81} who
recommended the exclusion o f the
natural gas transmission industry from
the scope of this standard. Their
contention w as that OSHA would b e
preempted under section (4)(b}(l) of the
A ct from enforcement o f this standard
since the U.S. Department of
Transportation has regulations affecting
the gas transmission industry. Section
(4}(bjfi) of the A ct states!
Nothing in this Act shall apply to, working
conditions o f employees with respect to
which other Federal agencies and State
agencies, acting undersection 274 o f the

36658

Federal Register / Vol. 54, No. 169 / F riday, Septem ber 1, 1989 / Rules and Regulations

Atomic Energy Act of 1954, as amended (42
U.S.C. 2021), exercise statutory authority to
prescribe or enforce standards or regulations
affecting occupational safety or health.

OSHA recognizes the possibility that
its lockout or tagout standard may be
preempted under section 4(b)(1) of the
OSH Act by other Federal agency
actions, such as regulations issued by
the Department of Transportation ’s
Division of Pipeline Safety. Section 4
(b)(1) provides that when another
Federal agency exercises statutory
authority over working conditions, that
exercise of authority will preempt
OSHA from covering those same
working conditions. However, OSHA
declines to incorporate a specific
provision on preemption into this
standard for two reasons: first, whether
or not preemption takes place for a
given working condition is a matter of
law, to be evaluated in a case -by -case
determination. Second, even in the event
that preemption takes place, if the
preempting agency were to choose to
revoke its regulations or other exercise
of authority, there would no longer be
any preemption. Inclusion of a
preemption provision by OSHA in a
particular safety or health standard
would inappropriately prevent OSHA
from asserting its authority under the
OSH Act in that situation.
There were five commenters (Ex. 2 -21,
2 -36, 2 - 40, 2 - 46 and 2 - 50 - 20), who
discussed the application of this
standard to the petroleum industry. Four
of those commenters (Ex. 2 -21, 2 - 36, 2 40 and 2 -46) stated that OSHA should
not try to “force fit” a machinery
standard to process systems and piping
networks; that OSHA should not expand
the scope of the consensus standard;
and that, if necessary, OSHA should
develop a separate standard for process
piping. (There was universal agreement
on the part of these industry
commenters that this standard did
properly apply to the machinery
elements of the process piping systems.)
On the other hand, one commenter (Ex.
2 -50) spoke out in favor of this OSHA
standard to piping systems.
There were two commenters from the
petroleum industry (Ex. 2 - 21 and 2 -46)
and one commenter from the chemical
industry (Ex. 2 -59) who objected to the
use of a written lockout or tagout
procedure as specified in the proposed
Standard. These commenters stated that
they use a work permit or work
authorization system. The safe work
permit checklist enclosed with one
comment (Ex. 2 - 59) has provisions for
the use of blinds and disconnecting
pipes, and for extensive post isolating
cleaning and testing. At the Houston
segment of the hearing, the

representative of the American
Petroleum Institute acknowledged that
the work authorization system was not
inconsistent with the procedures set
forth in the proposal. (Tr. p. H64).
(OSHA agrees that a work permit
checklist system or work authorization
system could serve as the required
written procedure as long as it meets the
criteria for a procedure spelled out in
this Final Rule.)
In their comments to the record, the
American Petroleum Institute (API)
restated their view that the lockout/
tagout rule was not designed to regulate
piping networks and process systems
(Ex. 2 - 36). OSHA recognizes that the
energy sources and control methods
used in process hazards management
are often quite different from those
encountered with machinery and
mechanical equipment. However, the
Agency considers the basic approach of
this standard to be appropriate for the
control of all hazardous energy sources,
including those discussed by API.
Indeed, many, if not all, of the elements
covered in the standard are addressed
by the “work authorization procedures”
commonly used throughout the
petroleum and chemical industries.
These procedures, which focus upon the
issuance of work permits or permits for
safe entry into piping systems, were
acknowledged at the hearings to be
consistent with the procedures set forth
in the proposed rule. The primary area
which warrants further explanation
involves the different means used to
isolate the energy in piping and process
systems, and how they relate to the
lockout or tagout requirements of this
standard.
According to one commenter (Ex. 20),
the procedural steps required for safe
performance of process system
maintenance are: (1) Deactivation, (2)
removing contents, (3) isolation, (4)
decontamination, (5) restraining, (6)
verification, (7) control and (8)
communication. In contrast, this
standard sets forth five steps for lockout
or tagout: (1) Equipment shutdown, (2)
isolation, (3) lockout or tagout
application, (4) stored energy
restrictions, and (5) verification.
However, these five steps encompass all
elements of process system
deenergization as well. For example,
deactivation of a process system is
analogous to equipment shutdown.
Similarly, removing the contents of the
piping system and isolation of the
energy source can be compared to
isolation and lockout or tagout of a
machine or equipment, and
decontamination and restraining in
piping systems is essentially the same
as restraining or minimizing the stored

energy of machines and equipment.
Finally, verification of the success of
prior steps of a piping system isolation
is the same as verification of proper
implementation of the energy control
program. OSHA acknowledges that
when there are additional steps specific
to the preparation for maintenance of
piping systems, these steps would also
need to be included in an employer’s
energy control program.
Based upon the foregoing comparison,
OSHA believes that the imposition of
the requirements of this standard
(particularly the need for a standardized
procedure) is not a “force fit” but the
logical “tailoring” of the steps to a
different type of equipment. Based upon
the generic nature of this standard,
OSHA recognizes that some
modifications or “tailoring” of the
requirements of this standard may be
necessary, but the basic procedural
provisions of the standard are designed
to be used throughout general industry,
in a wide range of applications.
Two commenters (Ex. 2 - 21 and 57)
pointed out that some of the items listed
in the definition of energy isolating
devices (notably the blank flange and
bolted slip blind) can require at least as
much effort to remove as locks. These
commenters pointed out that removal of
these devices, when they are properly
bolted in place, requires wrenches to
disassemble the nuts and bolts holding
the blank flange or blind. The use of
these wrenches is comparable to using
bolt cutters to remove a lock. Although
the wrenches used for removing the nuts
and bolts from the flanges may be more
readily available with a piping system
than a pair of bolt cutters in the average
workplace, the time to remove the nuts
and bolts would surpass the time to
remove a lock. OSHA believes that this
type of bolted system will provide
comparable security against the release
of hazardous energy in the system, even
though a "lock ” is not used. Based upon
the above rationale, OSHA will consider
bolted blank flanges or slip blinds to be
an acceptable type of lockout/tagout
device. As with all devices, these bolted
systems must be used as part of a
standardized, documented procedure,
and they must meet the other
requirements of the standard for lockout
or tagout devices (that is, they must be
durable, standardized, substantial and
identifiable.)
If bolted flanges or slip blinds are
used, a means must be devised so that
each authorized employee can be
identified as a participant in the project
when he/she is working on it. For
example, individual identification can
be achieved by each authorized
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employe« hanging his/her tag on the
blank flange or foe s l ^ blind when he/
she start» work and: removing his/her
tag when he//she stop» work. The tag in
this case would supplement foe locking
mechanism of die bolt» on the flanges or
slip blinds.
The applicable^ consensus standard
(ANSI; ¡2244.1) (Exv 9|has been reviewed
for its applicability to process systems.
It is clear from this review that tikis
consensus standard was intended to
apply toymachines, equipment and
processes.. The definition of energy
isolating device; contains examples
which include slip blinds blank flanges,
line valves and similar devices. These
are devices used for energy isolation- in
piping systems.
OSHA believes that die employees
working en the piping portions of
processes deserve no*Less protection
then when those same employees work
on the mechanical components of the
same systems» The advantage of writing
this OSHA standard in performance
language is to allow flexibility of
compliance for all system sin which
hazardous energy is or may be present.
OSHA has used this approach to the
formulation, of this standard because of
the wide range of: energy control
situations encountered throughout
general industry.
OSHA also proposed to exclude-from
coverage of this standard certain,
installations under the exclusive; control
of electric utilities,, as well a s oil and gas
well drilling, operations. These industrial
sectors were proposed to be exempted
from this standard* because Iockout will
be uniquely addressed for these
industries in other proposed standards.
In both cases, OSHA is actively working
on projects to caver the special safety
needs, of these industries. [See 54 FR
4974, January 31,1989 for the Proposed ’
Standard? on Electric Pbwer Generation,
Transmission; and Distribution.!
4. Should OSHA state the requirements
of this final standard in performance
language?
There were two commenters (Ex. 2^27,
2—29; and 2i- 91) who*objected to foe use
of performance language iti the proposed
standard. Their objections were based
upon the fact that, without specific
requirements, employers would be
allowed too much discretion in the
means o r method» that they utilize in
complying with the standard!
There1were I f commenters (2 -31, 2 34, 2r-36, 2 - 37; 2 - 39; 2-48» 2-55» 2 - 57, 2 59, 2 -02, 2 - 09, and 2 -87) who fevered the
use of performance language in the
standard. These commenters pointed out
that the standard covers a vast segment
of industry (both in size Mid type o f
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reinforcement o f others to provide full
employee protection,
This standard requires the adoption
and utilization o f standardized
procedures and foe implementation of
safe work practices for foe control of
potentially hazardous energy during
servicing and maintenance activities, It
also requires foe training of employees
in the use of these practices and
procedures. An Appendix is provided to
serve as an aid in complying,with the
requirements of this section.
In paragraph, (a), OSHA defines the
scope, application and purpose of this
Standard for foe control ofhazardous
energy (lockout or tagput). The. standard
covers servicing, and maintenance in
general industry where foe unexpected
energization or start-up of machines or
equipment or foe release of stored
energy could cause injury to employees.
This Final Rule does, not contain
specifications which must be followed in
all circumstances but, rather, provides
flexibility for each employer to develop
a program and procedure which meets
the needs of the particular workplace
and foe particular types of machines
and equipment befog maintained or
serviced.
In their post-hearing comment, (Ex. 60}
the AFL- CIG suggest adding foe word
“processes " to the words: “machinery ”
and “equipment,,” to clarify that the
standard is intended to cover piping
systems as well as machinery and
equipment. As discussed earlier, OSHA
agrees that processes are covered by the
standard, although theAgencyfelt that
the use of tire term “equipment” in the
VI. Summary of Explanation of the Final proposal was. broad enough, to cover all
Standard
types of equipment, including process
equipment. Further; h ad process and
There w ere 108 comments and 64
piping equipment not been within foe
exhibits placed in the record o f the
scope of the standard, it would have
Proposed Standard for the Control of
been unnecessary to include a separate
Hazardous Energy Sources (Lockout/
provision for “hot tap ” operations,
Tagout) (53 FR 15496, April 28,1 988! and
which are performed almost exclusively
16 parties participated in the public
on process and piping equipment.
hearing. There was general agreement
However, in response to foe comments,
on the need for a comprehensive
and as discussed elsewhere in this
standard (Exhibits (Exs.>2 -T, 2 - 3, 2 - 4,
preamble, 0S FM has revised several of
2 -5, 2 -8, 2 - 9 2 - 12, 2^-13, 2 - 21,2^27; 2 -29,
2 -34, 2 -36, 2 - 38, 2 -39, 2 - 40; 2 -42, 2 - 50, 2 - the proposed provisions in foe standard
to refer directly to piping mad process
52, 2 - 56, 2 - 5 5 2 - 59, 2 - 64, 2 - 69, 2^-70; 2 hazards and some of foe unique aspects
72, 2 - 73, 2 - 74, 2 - 7 5 2 - 77; 2 - 78; 2 -79; 2 of controlling those hazards in foe
80, 2 - 85, 2 - 87, 2 - 91, 2 - 9 5 2 - 98; 2 -100, 2 context of this generic rule. For example,
105, 2 -100) with the m ajor discussion;
many servicing operations involving
centering around the form and the
process equipment utilize blinds and
content that the Final Rules should take
As previously discussed (see section
blank flanges as means of controlling
entitled “MajorTssues” above) OSHA
hazardous energy in foe process system;
has determined that the use oflockout
These blinds and flanges can be bolted
for foe control ofhazardous energy is.
in place, a method of securing, which
the more positive means of ensuring*
does not involve an actual lock, but
employee safety. The fuse of tagout, iti
which would b e o f comparable or
lieu o f lockout, requires foe addition of
greater difficulty to defeat either
certain dements of foe program and the
intentionally or inadvertently. OSHA
companies)5and type o f operations. Ft is
their contention that the use of
performance language allows a degree
of latitude to employers to “tailor” the
required procedures, training
requirements; and inspection
parameters o f the standard5tie fit the
individual conditions present in their
workplaces.
OSHA concurs with those
commenters who stressed the need for
flexibility in the standard. For example,
the detail into which mprocedure may
have to go may vary depending upon the
type of power the machine or equipment
may utilize or the means used to isolate
or block the machine or equipment from
the source©! power. The amount o f
detail in a procedure for shutting down a
simple conveyor with a signal source of
power, and5single feed and discharge
points, could b e much less than the
procedure for shutting down a long
assembLy line conveyor with multiple
feed and» discharge points, one which
has many employees working*about the
conveyor. The use of multiple sources of
power applied- to, the machine or
equipment at multiple points would
necessarily cause the complexity of the
procedure to b e enhanced
Finally, the OSH A ct, in discussing the
promulgation, of standards, states in the
second sentence of section 6(b)(5),
“Whenever practical, the standard,
promulgated shall be. expressed in. terms
of objective criteria and of the
performance, desired..”
Based upon.the foregoing» OSHA lias,
decided to retain the performance
language in. this final standard.
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believes that the bolting of blinds and
flanges should be considered to be a
‘‘locking device ” for the purposes of the
standard, and has modified its proposed
definition to reflect this determination.
Since the standard requires locking
devices to identify the person that affixes
them, the employer will heed to use a
supplemental tagout device on the
bolted blinds and flanges to meet this
requirement.
For the reasons discussed in the
section entitled, “Major Issues”, above,
OSHA has determined that the present
rulemaking effort should be limited in
scope to general industry. Development
of appropriate requirements for the
control of hazardous energy procedures
for construction, maritime, and
agricultural employments will be
considered for future rulemaking
proceedings.
Secondly, OSHA has determined that
certain installations under the exclusive
control of electric utilities, as defined in
paragraph (a)(l)(ii)(B), are not to be
covered by this rule. These installations
are intended to be covered separately
by a new section, § 1910.269, "Electric
Power Generation, Transmission and
Distribution,” which OSHA proposed on
Junuary 31,1988 (54 FR 4974). Because of
the nature of these electrical utility
operations, § 1910.269 will tailor the key
provisions of this standard on lockout or
tagout to meet the special safety needs
of that industry. However, non-utility
employers and workplaces that are
engaged in the activities of power
generation, transmission and
distribution are covered by this
standard and are not within the
intended scope of § 1910.269. Whether
or not this suggested demarcation is
reasonable is an issue which will be
dealt with in that rulemaking
proceeding.
In their post-hearing comment (Ex. 55),
the Edison Electric Institute (EEI)
contended that the forthcoming power
generation standard should cover the
servicing and maintenance of
mechanical and hydraulic equipment in
power plants. If such equipment is either
an integral part of, or inextricably
commingled with, power generation
processes or equipment, OSHA agrees
that the power generation standard will
apply instead of the generic lockout/
tagout standard.
Further, OSHA states in paragraph
(a)(l)(ii)(C) that exposure to electrical
hazards from work on, near, or with
conductors or equipment in electric
utilization installations which is covered
by Subpart S of Part 1910 also are
excluded from coverage by this
standard. OSHA intends coverage for
this work to be provided instead in a

separate rulemaking on “Electrical
Safety Work Practices,” which was
proposed on November 30,1987 (52 FR
45530) (new § § 1910.331 through
1910.335) as an amendment to Subpart S.
Those proposed sections have their own
provisions for dealing with lockout/
tagout situations, and for controlling
employee exposure to hazardous
electrical energy with the use of
electrical protective equipment. They
are based largely on a national
consensus standard, NFPA 70E— part II,
“Electrical Safety Requirements for
Employee Workplaces.”
Similarly, paragraph (a)(l)(ii)(D)
excludes oil and gas well drilling and
servicing installations from coverage by
this rule. These installations are
intended to be covered separately by a
new § 1910.290, Oil and Gas Well
Drilling and Servicing. A proposed
§ 1910.290 was published on December
28,1983 (48 FR 57202). The Agency is
currently developing a revised proposal
to reflect the information in the
rulemaking record, which was submitted
in response to the initial proposal. The
hazards involving lockout or tagout that
are unique to oil and gas well drilling
and servicing will be given a complete
evaluation during that rulemaking
process and appropriate steps will be
taken to control them.
One commenter (Ex. 2 -54)
recommended the exclusion of the
machine manufacturing industry from
this Final Rule. This commenter
contended that the inclusion of the word
“constructing” in the definition of
“servicing or maintenance” would
seriously endanger the ability of
machine manufacturers to perform the
initial construction, assembly and
manufacture of machines.
During the assembly of equipment, it
is normally not connected to any
external power source, except when a
temporary connection is made to
effectuate adjustment, testing or try-out.
The nature of machine manufacturing
normally only requires the connection to
an external power source to move parts
in order to allow for the construction.
Once the system has been completely
assembled, it is necessary to do final
testiijg or try-out of the system.
Energization of the entire system is
generally necessary to accomplish the
testing. The system is then connected to
external power sources and the testing
undertaken. If the tests are unsuccessful
or further assembly work is needed, the
equipment should be disconnected from
the external power source and then the
additional work conducted. It is during
the time when the equipment is being
alternately energized and deenergized

that the energy control means are
particularly significant.
OSHA believes that disconnection of
a machine or equipment from external
power sources, as with cord and plug
connected equipment, is a satisfactory
method of isolating the equipment from
the source of energy. OSHA also
recognizes that testing with the power
on is often necessary to ensure the
proper assembly and functioning of all
components. OSHA believes that
workers “constructing” machinery and
equipment need the same safeguards as
other emplolyees doing other servicing
on maintenance operations. OSHA is,
however, providing specific
requirements in paragraph (f)(1) of this
Final Rule for the safeguarding of
employees during operations which
require the alternate energization and
deenergization of machines and
equipment for testing and trouble
shooting.
One Commenter (Ex. 2 -35)
recommended that maintenance of
medical equipment be excluded from
this standard. This recommendation was
predicated on the fact that maintenance
and servicing of medical equipment is
already covered by national consensus
standards, that technical persons
working on state-of-the-art medical
equipment are highly trained
professionals and that some equipment
must be serviced while units are
energized.
OSHA believes that national
consensus standards, in and of
themselves, do not ensure a safe and
healthful workplace since they are not
enforceable regulations. Compliance
with specific provisions of such
standards is voluntary except when
OSHA incorporates then into its
regulations. In addition, as previously
discussed in this preamble even if the
servicing employeee is highly trained,
his/her safety during the servicing
operation may well be dependent on the
actions of persons who are not as well
trained. Other employees, upon finding a
machine or equipment not operating,
may attempt to start the machines, not
realizing that they may be subjecting
themselves or others to an increased
risk of injury.
In paragraph (a)(2)(i), the Final Rule
states that the standard applies to
servicing or maintenance of machines or
equipment. These activities are defined
in paragraph (b) to include activities
such as constructing, installing, setting
up, adjusting, inspecting, maintaining,
repairing and servicing machines and
equipment. These activities generally
require the stoppage of the machine or
equipment and the resulting
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discontinuance of the production
process. It is during these activities that
the machine or equipment must be
isolated from the energy source and the
energy isolating device disabled. It is
also during these activities that
employees are exposed to the
unexpected energization, startup or
release of stored energy against which
the control procedures established in
this standard are designed to provide
protection.
Proper accomplishment of most
servicing requires that the machine or
equipment be shut down or turned off.
However, simply shutting down the
machine or equipment has not proven to
prevent accidents when there is an
unexpected energization or start up of
the machine or equipment or the release
of stored energy. The control of this
hazardous energy is accomplished
through the use of a standardized
procedure which requires the shutting
off of the machine or equipment,
locating the energy isolating device and
isolating the machine or equipment from
the energy source, locking or tagging out
the energy isolating device, reducing or
eliminating stored or residual energy
and then verifying the effectiveness of
the energy isolation.
There was one commenter (Ex. 2 - 80)
who suggested that this standard should
apply before, during, and after servicing
or maintenance is performed. The use of
this langauge could be interpreted as
meaning the standard should apply at
all times since before and after do not
denote a beginning or an end. OSHA
believes that the steps required by this
standard are considered part of the
servicing activity, regardless of whether
they take place before or after the
specific work on the equipment has
been performed. Based on this
interpretation, the final standard
requires the control of hazardous energy
only during servicing or maintenance is
being conducted.
There are some activities which are
properly classified as servicing or
maintenance but which are often
performed during normal production
operations. These activities include
lubricating, cleaning, unjamming, and
making minor adjustments and simple
tool changes. In the proposed standard,
OSHA suggested excluding these
operations (paragraph (a)(2)(iii) “when it
is necessary to perform the activity with
the machine energized and if the activity
is performed using alternative measures
which the employer can demonstrate are
equally effective.”
Two commenters (Ex. 2 - 44 and 2 - 80)
stated that this exclusion was too broad
and that there is difficulty in
distinguishing between normal

production operations and servicing or
maintenance.
As discussed earlier, OSHA
recognizes that machines and equipment
present many hazards during their usage
during normal production operations.
These production hazards are addressed
by the machine guarding standards,
§ 1910.212 (general machine guarding
standard) and § 1910.219 (guarding
power transmission apparatus). This
standard is not intended to deal with
these same hazards. However, if a
servicing type activity happens to take
place during production, such as
unjamming the production equipment,
the employee performing the servicing
may be subjected to hazards which are
not encountered as part of the
production operation itself. These
hazards are manifested when the
employee must either remove or bypass
guards or other safety devices, when the
employee is required to place any part
of his or her body into the point of
operation of the machine or equipment,
or where an associated danger zone
exists during a machine operating cycle.
In those circumstances, when there is
potential for unexpected activation or
energy release and the machine or
equipment can be deenergized to
perform the servicing, the standard
requires that it be deenergized and be
locked out or tagged out in accordance
with the procedure required by this
standard.
As was discussed in the preamble to
the proposal, OSHA recognizes that
some servicing operations must be
performed with the power on; in these
situations, it would not make sense to
require lockout or tagout, which apply to
deenergized equipment. The proposal
contained a requirement that when
servicing or maintenance must be
performed with the equipment
energized, the employer must use an
alternative procedure which provides, in
the language of the ANSI standard,
“ effective protection.” Paragraph 6.8 of
the ANSI ¿244.1 -1982 (Ex. 9) states in
part:
In the case of required minor adjustments
where this (deenergization) is not feasible, or
in the case of normal production operations,
these activities shall b e accomplished udder
the protection of specially designed control
circuits, control equipment, and operating
procedures, that provide proven effective
protection for the affected personnel.

The proposed provision attracted
considerable comment, particularly from
the union participants, many of whom
felt that it provided a “loophole” in the
standard. OSHA believes that much of
this concern was based on a
fundamental misunderstanding of what
this provision was intended to

accomplish. For example, Mary Twedt,
of the United Food and Commercial
Workers (UFCW), (Tr. p. W l - 183 - 1900)
testified about a serious injury that she
had incurred while clearing a jam in a
bacon slicing machine. She indicated
that she had switched the machine off,
but that a co-worker had inadvertently
reactivated it while her hand was in the
machine. However, there was no
indication that it was necessary to
perform that unjamming operation with
the power on. (In fact, since Ms. Twedt
did turn the machine’s power off to clear
the jam, QSHA assumes that it was not
necessary to have the equipment
energized at that time). Further, if it was
necessary to keep the energy on, the
proposal would have required the
employer to use an alternative
procedure to lockout or tagout which
would provide protection.
In the testimony at the Houston
hearing, the UAW contended that the
“exemption ” for normal production
operations was too broadly drawn, and
that it would be a “loophole” in the
standard. Representatives of the UAW
testified that they felt that the provision
was unnecessary. Their reasoning
essentially was that if alternative
methods were used to keep the
employee out of the danger zone, there
was nothing for the standard to cover,
since the employee would not be
exposed to the hazard. (Tr. p. H299-291).
OSHA agrees in principle with this
statement, but believes that the
standard needs to cover these situations
as well in order to provide
comprehensive treatment of the hazards.
The Agency also agrees that the
proposed provision was not clear
enough in indicating the types of
operations which were covered by the
standard, the types of operations which
would not be covered by the standard,
and the criteria to be applied to each
situation. Therefore, the Agency has
revised this provision in the Final Rule
to deal with these problems.

In the Final Rule, OSHA is clarifying
the intent behind the alternative
provision for servicing or maintenance
which takes place during normal
production operations. 'Hie general rule
is that servicing or maintenance, as
defined in paragraph (b), must be
performed under lockout or tagout in
accordance with a written procedure
established under this standard. Minor
tool adjustments and changes or other
minor servicing activities performed
during normal production operations,
are not covered by lockout or tagout
requirements if the activities are routine,
repetitive and integral to the production
operation, provided that there is an
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alternative means being used for
employee protection in lieu of lockout or
tagout which will provide effective
protection to employees.
OSHA emphasizes that this standard
is not intended to cover the types of
minor adjustments and other activities
which are inherent in the production
process. The machine guarding
standards in subpart O cover these
types of operations. The proposed rule
included an exception for these types of
operations, but OSHA has determined
that there were two significant problems
with the exception as proposed. First,
the Agency believes that the provision
was too broad as to the types of
servicing or maintenance which would
be excluded from the coverage of this
standard. Proposed paragraph (a)(2)(iii)
used the phrase “servicing or
maintenance which takes place during
normal production operations, such as
lubricating, cleaning, and making minor
adjustments and simple tool changes" to
describe activities which would not be
covered by this standard. OSHA ’s
intention was to exclude from coverage
those actions which would otherwise fit
within the definition of “servicing or
maintenance, ” but which are actually
routine, repetitive actions which are
integral to the operation of the
equipment for production, and which are
necessary to allow production to
proceed without interruption. However,
the language of the proposal could have
been read more broadly, to exclude from
coverage certain servicing operations
which should not be considered to be
part of “normal” production, and which
should be performed with the equipment
deenergized. OSHA has revised the
proposed exclusion to clarify the
limitations of the standard, and to
provide more guidance as to the types of
servicing activities which must be
performed under lockout or tagout. The
second problem with the proposed
exclusion was that it would have
required the employer to demonstrate
that it was necessary to perform the
operation with the machine or
equipment energized. The record reflects
much concern about this provision,
particularly with regard to the criteria to
be applied in determining the necessity
ot having the equipment energized.
OSHA emphasizes that this exclusion
was intended to cover the types of
routine, repetitive, minor adjustments
which are integral to and necessary for
the production process. The revised
language in the Final Rule sets forth the
criteria to be applied in determining
whether a given servicing operation is
covered by this standard, or whether it
is to be considered a part of normal

production operations, which require
alternative means of protection.
Normal production operations,
together with those minor servicing
aspects which are also excluded from
lockout or tagout coverage, continue to
be covered by the machine guarding
requirements of subpart O of part 1910.
OSHA has provided several examples of
the types of activities taking place
during production which the Agency
would consider to require lockout or
tagout, as well as examples of those
which would not./lt must be emphasized
that exclusion from lockout or tagout
does not mean that the employer can
avoid providing protection. As the
exclusion itself makes clear, the
employer must provide alternative
measures which he/she can
demonstrate will provide effective
protection. This will generally involve
compliance with QSHA ’s machine
guarding requirements throughout the
production process.
In evaluating servicing performed
during normal production operations,
the first question to be asked is whether
employees must bypass guards or
otherwise expose themselves to the
potential unexpected release of
hazardous energy. If no such exposure
will occur, either because of the method
in which the work is performed or
because special tools, techniques, or
other additional protection is provided,
lockout or tagout is not required. If there
is such exposure, the lockout or tagout
requirements of this standard apply.
However, if the servicing operation is
routine, repetitive and must be
performed as part of the production
process, it is obvious that lockout or
tagout cannot be performed, because
these procedures would prevent the
machine from economically being used
in production. OSHA will continue to
treat these operations as being covered
by the general machine guarding
requirements of subpart D. The
employer must provide appropriate
guarding to protect employees from
points of operation, nip points, and other
areas of the equipment where the
employees might beendangered. The
use of alternative protective methods to
keep employees’ bodies out of danger
zones, such as specially designed
servicing tools, remote oilers, and the
like, would meet this requirement.
The Final Rule, as did the proposal,
also recognizes that there are some
servicing operations in industry which
require the equipment to be energized at
least at some point during the servicing,
for the purpose of testing or positioning
the machinery or equipment or the
components thereof. Where the

energization is limited to those times,
and is not shown to be necessary for the
entire servicing operation, such
servicing will generally be covered by
the lockout or tagout requirements of
this standard, but with the
implementation of the special
procedures set forth in paragraph (f)(1)
for the temporary removal of lockout or
tagout only when the machine or
equipment must be energized.
The concept behind both the proposed
and final provisions on normal
production operations was taken from
the ANSI standard, which attempted to
address situations in which it was
necessary to keep equipment energized
during servicing. It was clear to the
ANSI committee, as it was and is to
OSHA, that neither lockout nor tagout is
possible in a situation when the
equipment cannot be deenergized,
because these efforts involve assurances
that deenergization has been achieved
and that the proper procedures and
verifications of deenergization have
been carried out. However, both ANSI
and OSHA believe that even if lockout
or tagout cannot be done, the employer
must provide alternative procedures to
lockout/tagout which will protect the
employees doing the servicing under
those conditions.
There are some situations in which
lockout or tagout may not be effective or
appropriate, and the standard does not
require the use of lockout or tagout in
these circumstances. In paragraph
(a)(2)(iii), OSHA lists those situations
where lockout or tagout provisions do
not apply.
In the proposed paragraph
(a)(2)(ii)(A), OSHA specified that the
standard would not apply when
employees are working on cord and plug
type electrical equipment for which
exposure to the hazards of unexpected
energization, start-up, or release of
stored energy of the equipment is
effectively controlled by other measures.
This exclusion would encompass the
many varieties of portable hand tools
that are found in the workplace, as well
as cord and plug equipment which is
intended for use at a fixed location.
There were 13 commenters (Ex. 2 -14,
2 -20, 2 -27, 2 -34, 2 -38, 2 -40, 2 -44, 2 - 63, 2 76, 2 -29, 2 - 80, 2 - 97 and 2 -105} on the
issue of the proposed exemption for cord
and plug connected equipment. Four of
these commenters (Ex. 2 - 44, 2 - 63,2 - 79
and 2 -97) stated that the requirements
of this standard should apply to all
situations (i.e., OSHA should not allow
an exemption for cord and plug
connected equipment). Two commenters
(Ex 2 - 27 and 2 - 76} suggested that the
standard should apply when the plug is
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not near the employee or if it could be
plugged in without the employee’s
knowledge. Two commenters [Ex. 2 - 38
and 2 -40) recommended expanding the
scope of this exception to all small
machinery or to those pieces of
equipment for which the energy isolating
device is in the control of the employee
performing the maintenance. One
commenter (Ex. 2 - 39) concurred with the
proposal as written while one
commenter (Ex. 2 - 14) suggested spelling
out the alternate measures which were
necessary to eliminate the requirement
for locking out the energy isolating
device. One commenter (Ex. 2- 20)
concurred with the exception as long as
the employee who is doing the
maintenance removes the plug and that
employee does so only to do the
maintenance.
Based upon the arguments put
forward by each of die above
commenters, OSHA has decided that the
lockout/tagout requirements of the
standard will not apply to cord and plug
connected equipment if the equipment is
unplugged and the plug is in the
exclusive control of the employee who is
performing the servicing or maintenance
of that equipment. Because this
employee would control the plug, he/she
would be able to prevent the equipment
from becoming reenergized during the
servicing operation.
Paragraph (a)(2)(ii)(B) proposed that
the use of lockout/tagout procedures
would not apply to “hot tap” operations
when continuity of service or process
operation is essential, and complete
shutdown of the system impractical,
provided that documented procedures
and special equipment are used by the
employer which will provide proven
effective protection for employees. This
provision was intended by OSHA to
address the petroleum industry’s
concern (Ex. 16) for the handling of “hot
tap” operations commonly used in their
facilities, although it might also address
other similar operations.
The "hot tap” procedure is employed
in repair, maintenance, and service
activities, and involves the cutting and
welding 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. Special metal
cutting and welding equipment and
specific operating procedures are used
to limit explosion hazards. The
operation may be performed by in-house
maintenance personnel or by outside
contractors.

The use of "hot tap” procedures
appears to avoid several safety risks
which would otherwise arise in
servicing equipment which is under
pressure. First, process shutdowns and
start -ups with equipment of this nature
pose extreme hazards of explosions and
fires due to the complexities and
interrelationships among process
components. For example, during startup it is necessary to purge’pipelines of
air, water and/or inert gases before
hydrocarbons are introduced.
Malfunctions or operator errors during
purging could easily create explosive
mixtures in the equipment. In other
instances, process shutdowns and startups can result in rapid condensation
within the process equipment and may
cause " water hammers,” which are
sudden pressure changes that can shake,
vibrate and stress equipment to the
extent that the pipeline breaks or
connection leaks develop. Finally, a
third class of hazard avoided is one
created by the much higher level of
worker activity required during a
complete process shutdown or start-up.
This may result in more extensive
worker exposure to the hazards of the
shutdown or start-up procedure, and in
greater potential for injury than would
be involved in performance of " hot tap ’V
type activities, in which fewer
employees would be exposed.
The OSHA standard, as proposed,
stipulated that hot tap operations would
be exempt from the requirements of the
standard if the employer could
demonstrate that: (1) Continuity of
service is essential; (2) shutdown of the
system is impractical; and (3)
documented procedures and special
equipment are utilized which will
provide effective protection for
employees. In the preamble and the
Appendix to the proposed rule, OSHA
referred to the American Petroleum
Institute’s (API) publication,
"Procedures for Welding or Hot Tapping
on Equipment Containing Flammable,”
Publication 2201, Second Edition,
November 1978, (Ex. 3 - 16). Reference to
this document was intended to serve as
an illustration of an acceptable
procedure. It should be noted thafthe
API procedure applies only to piping,
vessels and tanks containing flammable
liquids, gas or combustible material.
OSHA’s intent in proposing this
exception from the requirements of this
standard was to allow, in certain cases,
a particular type of work (the hot tap) in
a limited number of cases (that is, when
continuity of service is essential and
shutdown is impractical) while
providing for an acceptable level of
safety for employees. Without this
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exception to the requirements of this
standard, a hot tap operation could not
be conducted since the standard would
otherwise require machine or equipment
shut down and lockout or tagout of
energy isolating devices to perform
servicing or maintenance.
There were eight commenters (Ex. 2 20, 2 - 21, 2 -22, 2 -27, 2 -70, 2 -76, 2 - 80 and
2 - 81) to this proposed requirement. One
commenter (Ex. 2 - 20) suggested that the
first two criteria listed above (that
continuity of service is essential and
shut down is impractical) are
unnecessary and should be eliminated
from the final rule. Three commenters
(Ex. 2 -21, 2 - 22 and 2 -81) recommended
eliminating the exception entirely. One
commenter (Ex. 2- 70) proposed the
elimination of the need to use special
tools. There were two commenters (Ex.
2 - 27 and 2 -80) who encouraged OSHA
to be more specific and to detail exact
training requirements and work
practices for workers involved in hot tap
operations. Finally, one commenter (Ex.
2 -76) expressed agreement with this
concept as proposed.
OSHA believes that employees
performing hot tap operations should
have comparable protection to workers
performing other servicing or
maintenance of machines or equipment.
OSHA also believes that these
operations should be allowed to be
conducted when certain limited
conditions exist, such as when
continuity of service is essential and
system shut down is impractical. By
specifying these limitations the
employer would be prohibited from
conducting these operations simply as
an expedient. The need for continuity of
service would be illustrated by the
pipeline containing a petroleum product
where stopping the flow of the product
and draining the pipeline could
introduce an additional danger to
employees since the concentration of the
gaseous product remaining in the pipe,
when mixed with air, could fall within
the explosive range of the product,
thereby threatening an employee with
serious injury if that employee would
attempt to weld on the pipe. In this case,
shut down may not be practical because
shutting down the system may prove
more hazardous than allowing the
continued operation of the system while
the hot tap operation is being conducted.
Another example would be when a large
storage tank with a hazardous
substance is punctured or otherwise
penetrated. There is obviously little or
no time available to continue the service
(store the substance) and shut down the
system (drain the tank). In this case, the
hot tap operation could be safely and
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properly conducted if a documented
procedure and the required equipment
are used so that they provide effective
protection for employees.
In paragraph (a)(3), OSHA sets forth
the manner in which the employer is
required to protect employees from
injuries that could result from the
unexpected energization or start up of
machines or equipment, or the release of
stored energy, when they are engaged in
servicing or maintenance activities. This
standard requires the development of a
program centered around the utilization
of a standardized procedure and the
training of employees in their role in the
successful use of that procedure.
Paragraph (a)(3)(i) specifies that the
control of hazardous energy be
accomplished by the use of a
standardized procedure for affixing the
appropriate lockout or tagout devices to
energy isolating devices and by
otherwise disabling equipment. The
steps to be followed by die employer to
accomplish this goal are set forth in
paragraphs (d)(1) through (d)(5).
In paragraph (a)(3)(ii), OSHA states
that the intention of the standard is not
to replace existing specific OSHA
lockout and/ or tagout provisions, but to
supplement and support these
provisions with the requirement for
establishing a procedure and with the
requirement for training employees in
the energy control program. The
following listing indicates a number of
OSHA standards which currently
impose lockout-related requirements:
1910.178(q)(5)(i)
1910.179(g)(5)(a)
1910.179(g)(5){iii)
1910.179(g)(5)(i)
1910.179(l)(2)(i) (b). (c). (d)

Derricks
1910.181(f)(2)(i)(c)
1910.181 (f)(2)(i)(d)
1910.213(a)(10)
1910.213(b)(5)
1910.217(b)(8) (i)
1910.217(d)(9)(iv)
1910.218(a)(3)(iii)
1910.218(d)(2)
1910.218(e)(l)(iii)
1910.218(f)(2) (i), (ii)
1910.218(a)(3)(iv)
1910.218(e)(l)(ii)
1910.218(f)(1) (i), (ii), (iii)

1910.218(g)(2)
1910.218(h)(2)
1910.281(i)(l)
1910.218(j)(l)
1910.218(h)(5)
1910.218(i){2)
The standards listed above provide
limited coverage of machinery,
equipment and industries and do not
address lockout or tagout issues or
methodology in any detail. For example,
none of the existing standards cover the
need for a procedure or for more than
one or two procedural steps pertaining
to the actual application or release of
energy control measures. The current
provisions also do not address the basic
requirements contained in the standard
which are needed to support and
coordinate the implementation of
control measures such as the selection
of hardware, communications, periodic
inspections, and assignment of duties.
Additionally, the need to document a
procedure, or to train employees
engaged in the relevant activities, is not
explicitly required by any of the present
regulations. A typical example of this
limited coverage is found in the
following provisions for mechanical
power presses:
A main
power disconnect switch capable of
being locked only in the off position
shall be provided with every press
control.
The
employer shall provide and enforce the
use of safety blocks for use whenever
dies are being adjusted or repaired in
the press.
A general review of these and other
lockout and lockout related provisions
in OSHA’s § 6(a) standards would seem
to indicate that the consensus groups
which originally developed these
standards had either of two primary
concerns in mind. Those concerns
involve the need either (1) to provide
equipment with the physical means or
capability to isolate energy sources
during maintenance and repair
activities; or (2) to make a choice of the
control measures (locks or tags) which
were to be provided and used on the
specific machine, equipment or process
covered by the standard.
The first category of provisions, while
requiring the equipment to have the
capability of being locked out, does not
necessarily require that such control be
accomplished. For example,
§ 1910.213(b)(5) states, “On each
machine operated by electrical motors,
positive means shall be provided for
rendering such controls or devices
inoperative while repairs or adjustments

are being made to the machines they
control.“ As another example,
§ 1910:218(e){l){ii) states, “Air hammers
shall have a shutoff valve as required by
paragraph (d)(2) of this section and shall
be conveniently located and distinctly
marked for ease of identification.”
These provisions are specific in nature
as they apply to the machines and
equipment regulated and are primarily
design oriented. For the most part, they
address the importance assigned to the
proper installation of equipment with
regard to the arrangement of electrical
and mechanical components. They do
not, however, address the use of these
components directly, nor do they
establish a procedure for assuring that
they are, in fact, used. This standard
supplements these provisions and does
not conflict with their requirements. The
equipment required by this category of
current rules will be used as part of the
servicing procedures set out in the Final
Rule. For these reasons, OSHA did not
propose any change in provisions in this
category as they currently appear in part
1910. Provisions of similar content are:
1910.179(g)(5) (i),(ii), (iii)
1910.217(b){8)(i)
1910.218(e)(l)(iii)
1910.218{j)(i)
1910.261(k)(2)(ii)
1910.263(l)(8)(iii)
1910.213(a)(10)
1910.218(aj(3)(iii)
1910.218(h)(2)
1910.252(c)(1) (i)
1910.262(c)(1)
1910.265(c)(26)(v)
The second category of provisions
involves those which mandate the
specific use of lockout, tagout or other
energy control devices for certain
machines, equipment or industries. The
category addresses the application of
locks, locks or tags, locks and tags, and
in some cases the use of blocks, to
control potentially hazardous energy.
An example of provisions used to
specify the use of locks for a control
measure is found in § 1910.179(l)(2)(i)(c)
which states, “The main or emergency
switch shall be open and locked in the
open position.” Provisions of similar
content are sections:
1910.181 (f)(2) fi)Cc)
1910.218(f)(l)(i)
1910.218(h)(5)
1910.218{i)(2)
1910.262(n)(2)
1910.262(q){2)
1910.263(l)(3)(iii)(b)
1910.218(d)(2)
1910.218(f)(2)(i)
1910.218{i)(l)
1910.261(b)(4)
1910.262(p)(l)
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Section 191&261fi){4)(;m) which states:
“When cleaning; inspecting; or other
work requires that persons enter the
beaters, all control devices shall be
locked or tagged out, in accordance with
paragraph (b)(4) of this section,”
Provisions of similar content are
sections:
1910.261(g)(2)
1910.261(jl(5)(iii)
1910.261(g)(l9)(iii)

An example of provisions used to
specify the use of locks combined with
tags is found in § 1910.261 (g)(15)(i) which
states: “Valves controlling lines leading
into a digester shall be locked out and
tagged. The keys, to the locks shall be in
the possession of a person or persons
doing the inspecting or making repairs,”
A provision of similar content is found
in § l&10.261(fM(i).
An example of provisions used to
specify the use of blocks to control
hazardous energy i s found h i
§ 1910.217(d)(9)(iv] which states: "The
employer shall provide and enforce the
use of safety blocks for use whenever
dies are being adjusted or repaired in
the press.” Provisions of similar content
are sections:
1910.218(f)(2)('ii]
1910.218(a)(3)(iv)
1910.205(c)(13)
1910.218(fjfi}(iii)
1910.201(b)(4)
The groups of provisions found in this
second category, and others similar to
them covering potentially hazardous
energy, are also not replaced by the
final lockout or tagout standard. These
provisions selectively require the use of
the most effective devices for isolating
and securing energy sources. This
standard will supplement these other
provisions in mudi the same way as
with the first category in that it requires
the establishment of procedures for
energy controls, and the training of
employees in these procedures.
In summary, this standard focuses
primarily on procedures— procedures
that are necessary to provide effective
control when dealing with potentially
hazardous energy sources. W here
current standards require the use of
specific measures, those standards are
supplemented and not replaced by the
procedures and training requirements of
this Final Rule.
This standard is also intended to
interact with any new or revised
standards which may be promulgated in
the future to address the use of specific
control measures on an individual basis.
Selection of the specific method of
control, at that time, will reflect a
thorough evaluation of the extent of
exposure to die hazard; the risk of injury
involving that particular machine,
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equipment, or industry, and the
feasibility of applying a particular
method of control. This standard
requires that procedures be followed to
implement foe required control as part
of a total package including training and
education.
In paragraph (b), OSHA is adapting a
number of definitions to clarify foe
meaning, intent and purpose of certain
terms contained in this standard. In foe
proposed standard, all but five of the
definitions were consistent wife those
published by the American National
Standards Institute (ANSI) in their
consensus standard, ANSI Z244.1-1982.
The five definitions that were added
covered the terms “energized,” “setting
up,” “normal production operations,”
“hot tap,” and “servicing or
maintenance.” In foe Final Rule, OSHA
has changed six of the proposed
definitions, has added two definitions
and deleted one.
The definitions of affected and
authorized employees, as proposed,
received considerable comment. As
proposed, foe definition of each was:
A person, other than
the authorized employee, whose job
includes activities covered by this
standard as set forth in paragraph
(a)(2) of this section.
A qualified
person to whom the authority and
responsibility to perform a specific
lockout and/ or tagout assignment has
been given by the employer.
Eight of foe eleven eommenters who
discussed these definitions
recommended either combining foe two
(Ex. 2 - 5, 2-28^ 2 - 32 and 2 - 85) or revising
them for clarity (Ex. 2 -34, 2 -74, 2r-70 and
2-89)1 One commenter (Ex. 2 -20}
suggested changing the definitions to
include supervisors while one
commenter (Ex. 2 -50) suggested
changing “qualified” to “competent”
based upon the (fictionary definition of
each of these terms. Ctoe commenter
(Ex. 2 -75) said that foe definitions were
satisfactory as stated.
Based upon foe confusion which each
of these definitions have created, OSHA
is revising both definitions to identify
each type or class of person. This ”
differentiation is based upon their role
in the control of energy (the action
which they must either take or not take
during foe servicing or maintenance of
machines or equipment) and the
knowledge or information which they
must possess regarding locking out or
tagging out energy isolating devices.
OSHA has determined that the
definitions of “authorized employee”
and “affected employee” need to be
clarified to reflect more accura tely the
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person’s involvement in foe use of
lockout or tagout. If an employee must
utilize the energy control procedure, that
employee is considered to be an
"authorized employee.” By contrast, an
“affected employee” is one who does
not perform the servicing or implement
the energy control procedure, but whose
responsibilities are performed in an area
in which foe energy control procedure is
implemented and servicing operations
are performed under that procedure. The
affected employee does not need to
know how to perform lockout or tagout,
nor does that employee need to be
trained in the detailed implementation
of the energy control procedure. Rather,
the affected, employee need only be able
to recognize when the energy control
procedure is being implemented, to
identify the locks or tags being used,
and to understand foe purpose of the
procedine and) the importance of not
attempting to start up or use foe
equipment which has been locked out or
tagged out. The definition of “affected
employee” also recognizes that an
affected person and an authorized
person may be one and the same person
when a machine operator or user must
also perform servicing or maintenance
on the machine or equipment. In this
case, the employee must have the
requisite knowledge of an authorized
employee.
The proposed definition of
“authorized employee”-appeared to limit
that term to a particular person who has
responsibility for the overall
implementation of an energy control
procedure. Many comments Indicated
that, this took protection away from
individual employees who had
responsibilities under the procedure but
were not actually in charge of its full
implementation (Ex. 2 -32, 2 -34, 2-40-, 74,
and 2-85). OSHA agrees that as long as
an employee is involved in performing
an element of servicing and
maintenance which is covered by the
energy control procedure, that employee
should be considered an “authorized
employee” for foe purpose of this
standard. This is particularly important
in the context of the requirement in
paragraph (djfSlcrf the standard, which
requires foe authorized person to affix a
personal lockout or tagout device on the
energy isolating device as part of foe
energy control procedure. The revised
definition assures that when a servicing
task is performed by a team or group of
employees, each employee who is
directly exposed to foe hazards of the
servicing operation will have foe
responsibility to affix his/her personal
lockout or tagout device before
beginning foe work and to remove it
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when he/she completes the work. In
addition, as discussed below, paragraph
(c)(5)(ii)(D) of the Final Rule provides
additional accountability by requiring
such lockout and tagout devices to
identify the authorized person
responsible for applying them.
In the proposed standard, OSHA
defined the term “energized” to refer to
the connection of equipment to an
energy source (mechanical, electrical,
hydraulic, etc.) which has not been
isolated. There was one commenter (Ex.
2 -76) who recommended including
language for stored energy.
Based upon an evaluation of the way
which this term is used in the standard,
OSHA has changed the definition to
indicate that energized means connected
to an energy source or containing
residual or stored energy. OSHA has
dropped the phrase “which has not been
isolated” because connection to an
energy source means that the machine
or equipment has not been isolated.
In this final standard, OSHA has
amended the proposed definition of
“energy source” to eliminate the phrase,
“that is capable of causing injury to
employees.” The definition becomes, in
essence, that an energy source is a
source of energy. If an energy source
does not have the capability of causing
injury to employees, it is not “hazardous
energy” within the scope of this
standard. As used in the standard, an
energy source includes the means of
transmission of the energy from its true
source to the energy isolating device.
Therefore, isolating a machine or
equipment from an energy source means
utilizing an energy isolating device to
interrupt the flow of energy from the
means of transmission of the energy to
the machine or equipment.
The identification of “energy sources,”
as defined in this proposal, is
complicated by three very important
considerations: (1) Energy is always
present in machinery, equipment or
processes; (2) energy is not necessarily
dangerous; and (3) danger is only
present when energy may be released in
quantities or at rates that would harm
an employee. Generally speaking,
however, potentially hazardous energy
sources are defined as those that can
cause injury to employees working in,
on, or around machines or equipment.
The energy sources identified in this
standard require a more detailed
discussion. "Energy,” as used in this
document means mechanical motion;
potential energy due to pressure,
gravity, or springs; electrical energy; or
thermal energy resulting from high or
low temperature. Some energy sources
can be turned on and off, some can be
dissipated, some can be eliminated, and

some can only be controlled. These
concepts will be addressed throughout
the discussion of energy control
procedures in this Final Rule. The
following brief analysis of energy
sources may provide the reader with a
better understanding of the provisions of
this standard.
1. Mechanical motion can be linear
translation or rotation, or it can produce
work which, in turn, produces changes
in temperature. This type of energy can
be turned off or left on.
2. Potential energy can be due to
pressure (above or below atmospheric)
as in hydraulic, pneumatic, or vacuum
systems, or it can be due to springs or
gravity. Potential energy manifested as
pressures or in springs can be dissipated
or controlled; it cannot be turned off or
on.
3. Electrical energy refers to generated
electrical power or static electricity. In
the case of generated electricity, the
electrical power can be turned on or
turned off. Static electricity cannot be
turned off; it can only be dissipated or
controlled.
4. Thermal energy is manifested by
high or low temperature. This type of
energy is the result of mechanical work,
radiation, chemical reaction, or
electrical resistance. It cannot be turned
off or eliminated; however, it can be
dissipated or controlled.
The definition for “normal production
operations” noted that these were
operations which enable the machine or
equipment to perform its intended
production functions. These functions
would be carried out by employees with
the machine or equipment energized.
- There were two comments (Ex. 2 -29
and 2 - 80) who discussed this definition.
One commenter (Ex. 2 -29) contended
the minor repairs, adjustments and
operations should be considered
servicing and maintenance rather than
normal production operations. The other
commenter (Ex. 2 - 80) suggested that the
language of the Final Rule more clearly
differentiate between normal production
operations and servicing and
maintenance.
As evidenced throughout this
rulemaking proceeding, the line between
“normal production operations” and
“servicing or maintenance which takes
place during normal production
operations” is not always evident. The
coverage of these activities, in simplest
terms, is as follows: Normal production
operations are covered by the machine
guarding requirements in subpart O of
part 1910. If servicing or maintenance is
performed during normal production
operations without the removal or
bypassing of the machine guarding
required by subpart O, this standard

does not apply. Servicing or
maintenance which occurs during
normal production operations is covered
by this Final Rule only if employees
must bypass guards or otherwise place
part of their bodies into an area in
which they are exposed to the
unexpected energization or activation of
the equipment. If the employee is not
exposed in this manner, such servicing
or maintenance during normal
production is not covered by this Final
Rule. OSHA believes that the following
examples will illustrate the types of
activities which will come within each
set of requirements.
In a printing shop, when a printing
press is being used to produce printed
materials, there is often the need to
make minor adjustments such as to
correct for paper misalignment while the
press is running. This is a part of the
production process, and is subject to the
machine guarding requirements. The use
of remote control devices will keep the
employees from reaching beyond the
machine guards. In addition, the use of
inch (or jog) devices will permit machine
speed control for test purposes. By
contrast, however, printing presses may
jam, requiring the employee to bypass
the machine guards in order to reach the
area of the jam and clear it. Although
the need to unjam the machine comes
about during normal production
operations, it is a servicing activity
which involves employee exposure to
unexpected activation of the machine or
release of energy, and as such, is
covered by this Final Rule.
In a machine shop, a milling machine
machine operator must adjust the flow
of coolant oil to parts being milled while
the cutting tool is in operation. This
operation, which is part of the normal
production process for the machine, is
covered by the machine guarding
requirements. Guarding must be
provided to keep the employee’s body
away from nip points and other points of
operation. If it becomes necessary to
adjust the movement of the long-bed
milling machine worktable where the
isolating hydraulic cut-off valve is not in
exclusive control of the person making
the adjustment, and this requires the
employee to place any part of his/her
body in an area which was otherwise
required to be guarded, this Final Rule
would apply. If this step is performed
without the employee having to bypass
the guarding or otherwise expose his/
her body to the potential release of
energy or the unexpected activation of
the milling machine, this Final Rule
would not apply.
An employee is operating a machine
which applies and seals a clear plastic
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sheet around a packaged product. There
is a blade on the machine which cuts die
plastic sheets, and this blade must be
cleaned off periodically during the
production process. Since the. process
must be stopped to d ean off the blade,
one could argue that this operation is
more in the nature of servicing, or
maintenance than normal production; on
the other hand, since it must be
performed frequently during production*
one might also argue that it was actually
part of the production process. Because
of the dovetailing of the requirements of
this standard and the machine guarding,
requirements of subpart O, protection
must be provided, regardless of whether
the above operation rs considered to be
production or servicing. If if is
production, the employee must be
provided with guarding to protect him/1
her from the dangers of contacting the
blade with part of his/her body; the
cleaning would need to be done with
special fools and procedures to provide
the necessary protection. However, if it
is servicing, and the employee is
exposed to the point of operation which
is otherwise required to be guarded, the
lockout or tagout previsions of this
standard would apply.
The definition of normal production
operations has been simplified to state
the normal production operations are
the utilization of a machine or
equipment to perform, its intended,
production function. Anything that is.
done to prepare a machine or equipment
to operate, such as setting up or
changing the blade on a power saw.
would not be included, in the utilization
of the machine or equipment and would
be classified as servicing or
maintenance rather than normal
production operations. OSHA believes
that this definition complements the
definition of “servicing or maintenance”
in this Final Rule. Further, these two
definitions together help to provide a
dividing line between the. re q u irem en ts
of this standard and the safeguards
already required for normal production
operations by the general machine
guarding standards, in subpart O of part
1910 (| 1910JZ12 and § 1910.219).
Whereas the definition of”servicing, or
maintenance includes those activities
which require an employee to remove or
bypass guards or other safety devices or
to otherwise expose himself/herself to
hazardous machine elements, the
standards for machine guarding offer
protection when the machine is being
used in the manner in which it w as
designed and intended to be used, that
is, when the machine or equipment is
used to perform its intended production
function.

OSHA has also amended the
definition of setup to limit that activity
to preparing a machine or equipment to
perform its intended function. As
proposed, setup involved placing a
machine or equipment into an
operational mode which could have
included activities such as turning it ora
Many types of machines and equipment
can be turned on or started without
doing what is commonly thought o! and
referred to a s setup work.
The definition of lockout/tagoet as
proposed has been changed in the Final
Rule to two separate definitions; This
was done to clarify the fact that a
lockout device, when properly applied;
prevents operation of the energy
isolating device whereas a tagout devise
indicates that the energy isolating
device and the machine or equipment
should not be operated
OSHA has eliminated the definition of
qualified person from this Final Rale.
This was done because OSHA believes
that this standard adequately specifies:
the type of training which is necessary
and appropriate, to prepare any person
to perform the tasks involved in the
employer’s energy control program. The
Final Rule requires that both authorized
employees and affected employees be
trained in and understand those things
which are. necessary for the employee to
know in order to da the lockout or
tagout safely. Paragraph fcj£7]4i}fA)r
requires that authorized employees
receive training in the recognition of the
applicable hazardous energy sources,
the type and magnitude of the energy
available in the workplace and in the
procedure to be used for energy
isolation and control. Additionally,
paragraph (c)(7)(v) requires that, before
the machine or equipment is turned off,
the authorized employee, knows the type
and magnitude of the energy to be
controlled, the hazards involved with
such energy, and the procedure to be
used for controlling the energy.
The development and documentation
of energy control procedures is of little:
use unless the employer requires all
authorized employees to utilize the
procedures that have been provided
whenever they are servicing car
*
maintaining machines or equipment. Ingeneral, whenever lockout or tagout is
used in accordance with this standard,
each employee performing servicing or
maintenance shall, affix and remove; as
necessary, an individual and identifiable
lock os tag on the energy isolating
device as part of the energy control
procedure. To meet these requirements,
paragraph (c)(lj requires the employer
to ensure that hazardous energy control
procedures have been implemented for
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all activities covered by this standard,
and are being complied with by the
employees. Methods for evaluating and
maintaining the proper implementation
of these procedures are provided in two
other paragraphs of the standard:
paragraph
which addresses
periodic inspection for observing
employee compliance with the
procedures; and paragraph
which
covers initial and periodic follow-up
training to develop and maintain the
knowledge and skills needed by
employees for the safe application and
removal of energy controls.
Paragraphs fc)(2) of tins standard
contains a discussion of the conditions
under which either lockout or tagout
may be utilized OSHA makes a
distinction between the method of
controlling the energy £ihe type of
energy control devices utilized), based
primarily upon whether or not the
energy isolating device w as designed to
accommodate a lockout device.
As discussed in the major*issues
section of this preamble, OSHA
recognizes that there axe many
important elements of any energy
control program, and that the: choice of
lockout versus tagout is: just one of these
elements. Further, OSHA also
acknowledges that in isolation, the
attachment of a lockout device to an
energy isolating, device, will provide
greater protection against reactivation
that an attachment of a tagout device;
However, the issue to be resolved in this
rulemaking is not the simple: question of
whether a lock is more protective than a
tag. Rather, the Agency must address a
series of related questions involving not
only the; effectiveness: of lockout or
tagout, but the feasibility and cost
implications of requiring arte method or
the other in all energy control programs.
The record is replete with comments
and testimony on the superiority of
lockout to tagout a s a means of securing
energy isolating devices. However, there
are also considerable data in the record
on programs which use only tags and
-appear to be effective in doing so. In
addition, whereas there is much
information on equipment currently in
place which has been designed to accept
lockout devices^ there, is a dearth of data
indicating the extent to which
equipment across general industry
would need to be retrofitted or modified
to give it the capability to be locked out.
There is Mttie question that there is a
significant hazard which needs to be
addressed by an QSHA standard, but
OSHA must regulate to tire face of much
conflicting evidence on the issues of
feasibility and effectiveness. Under
these circumstances, the Agency ha»
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reached several conclusions. First, as a
general rule, lockout must be
implemented as part of the overall
energy control program for equipment
which is “capable of being locked out.”
The term "capable of being locked out”
is defined in the standard. Equipment
which is designed with a hasp or other
attachment which can be locked, or
which incorporates a locking
mechanism, is obviously considered to
be “capable of being locked out.”
However, other equipment without such
a designed-in locking capability may
still be considered " capable of being
locked out,” but only if lockout can be
achieved without the need to dismantle,
rebuild or replace the energy isolating
device, or permanently alter its energy
control capability. Second, for
equipment which is capable of being
locked out, OSHA recognizes that
employers may, nonetheless, wish to
implement a tagout program instead of
lockout. OSHA will allow the use of
tagout programs under these conditions
only if the employer can demonstrate
that the complete program will, when
using tagout devices attached to the
energy isolating devices, provide full
employee protection. In most cases, in
order for OSHA to consider a tagout
program to be sufficiently protective, the
elements of such a program will need to
be very detailed and intensive, and will
necessitate far more commitment and
day-to-day vigilance to make it work
than will a lockout program. This is
necessary because a tag serves only as
a warning and not as a positive restraint
on hazardous energy. The Final Rule
establishes criteria which OSHA will
evaluate in determining whether a given
tagout program does, in fact, provide full
employee protection. Thus, when
equipment is capable of being locked
out, OSHA anticipates that it will be
easier for employers to use that
capability than to bypass it in favor of a
tagout program. Third, for equipment
which is not “capable of being locked
out,” OSHA has determined that the
employer’s energy control program shall
use either lockout or tagout. In making
this determination, the Agency
recognizes the efforts of many
employers, as reflected in various
comments and testimony, to retrofit
their equipment to accept lockout
devices. However, for equipment which
would require significant modification to
make it capable of being locked, such
actions are necessarily taken on a case by -case basis. Despite the Agency ’s
efforts to acquire data in this area
throughout the course of the rulemaking,
there is still inadequate information in
the record to allow OSHA to make a

determination on the overall costs or
feasibility of modifying such equipment
to accept lockout devices. Accordingly,
for such equipment, the standard allows
the use of lockout or tagout as part of
the energy control program. Fourth, and
perhaps most critical, OSHA
reemphasizes that the selection of
lockout or tagout is only one element of
the overall energy control program.
Locks and tags do not deenergize
equipment; they are attached after the
equipment is deenergized. The actual
deenergization must be accomplished
using a carefully— developed and
implemented set of procedures,
combined with adequate training of both
affected and authorized employees.
Therefore, in determining the
protectiveness of the standard, it is
necessary to look at the entire standard,
and not just at portions of it in isolation.
OSHA is confident that the
interrelationship between the different
requirements of the standard will result
in effective protection to employees
during the performance of equipment
servicing and maintenance operations.
Although OSHA has determined that
lockout is, in general, a safer means of
assuring deenergization of equipment
than tagout, the Agency has also
determined that the record provides
inadequate evidence on which to
support the extension of lockout to all
machinery and equipment throughout
general industry. Two points must be
emphasized in this regard: First, the
standard is a “generic” one, and as such,
will apply to virtually all types of
machines and equipment in use in
American industry today. The designs
range from the simplest to the most
complex, from the oldest to the newest,
and from the most worker -intensive to
the most automated. Despite this
determined effort to obtain the
necessary information in the course of
this rulemaking, OSHA has been unable
to develop the type and quality of
evidence on the available technology
and the impacts on the affected
industries which would support a
finding that lockout is feasible
throughout general industry. It is not
possible, based on the current record, to
develop a reasonable estimate of the
amount of equipment modification that
would be necessary throughout industry
to provide such equipment with the
capability of accepting lockout devices.
Secondly, OSHA is concerned about
whether such existing equipment could
be modified for lockout without the
possibility of creating greater hazards to
employees as a result of the
modifications. This latter concern was
shared by the State of Virginia’s special

Task Force on lockout/tagout in General
Industry, which is made up of
representatives from major employer
and employee associations and major
industries in that State. The Task Force
recommendations to OSHA, which were
submitted to the record by the Virginia
AFL -CIO, provided that where some
kind of modification would have to be
made to equipment in order to
accommodate a lock, the standard
should only require a tagout procedure.
(Ex. 13A).
OSHA acknowledges that there are
significant problems involving the use of
tagout devices, as discussed above.
However, the Agency also recognizes
that where equipment is not designed to
accept a lockout device, tagout will need
to be used, even though it does not
provide the same assurance that the
equipment will not become energized
during servicing or maintenance. What
becomes important in such situations,
therefore, is for the standard to address
as many of the weaknesses of tagout as
possible, and to impose more stringent
requirements which improve the
capability of a tagout program to
provide effective employee protection.
In developing the Final Rule, OSHA has
considered the major shortcomings of
the use of tagout, as discussed in the
comments and testimony, and has
revised the proposed requirements to
focus on appropriate means by which
these shortcomings can be avoided or
minimized. In particular, the Final Rule
requires tagout devices to be
considerably stronger and more durable
than provided for in the proposal. The
revised provisions on tagout are
intended to deal with the problem of
tagout devices deteriorating when they
become wet or when they are exposed
to a corrosive atmosphere. The final
standard also requires the tagout device
to have a much stronger means of
attachment which cannot simply be
twisted off or unwound from the energy
isolating device. The record clearly
indicates that the tag must remain
securely affixed throughout the servicing
operation in order to serve as an
effective warning device. The use of
flimsy attachments makes it too easy for
an unauthorized employee to remove the
device, either intentionally or
inadvertently. As noted earlier, there is
also testimony presented at the hearings
about situations in which tags have
become dislodged from their attachment
point by environmental conditions such
as wind and rain. Perhaps the greatest
limitation of tagout is that it does not
actually secure the energy isolating
device and prevent the equipment from
being reenergized. In lockout, the
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presence of a servicing employee’s
locking device on a piece of equipment
will prevent another employee from
activating that equipment, even if that
other employee does not understand the
energy control procedure. By contrast,
tagout is highly dependent on human
factors, and requires constant vigilance
to ensure that tagout devices are not
bypassed. In addressing this limitation,
OSHA is requiring additional training
for employees who work with tagout or
who work in areas in which tagout is
used. Such training must be provided on
at least an annual basis. Further, the
training program must incorporate
information which emphasizes the
problems involved with the use of
tagout, to make employees aware of
why they must not deviate from the
requirements of the tagout program. In
addition, the standard requires that the
employer’s energy control procedure
incorporate provisions for monitoring
and enforcing the proper use of tagout.
OSHA has determined that these
strengthened requirements Will greatly
enhance the protection which can be
provided by tagout programs under the
Final Rule.

Paragraph (c)(2)(i) states that either
lockout or tagout may be used when the
energy isolating devices are not
considered “capable of being locked
out,” as defined in the standard. This
paragraph allows the employer to
choose either system in this limited
circumstances. If the employer wishes to
perform modifications of the equipment
to accommodate a locking device,
OSHA encourages such modifications,
but as noted above, the standard does
not require them.

In paragraph (c)(2)(ii), OSHA requires
the use of lockout if the energy isolating
devices are " capable of being locked
out.” However, an employer may use a
tagout program for this equipment, but
only if the employer can demonstrate
that his/her tagout program provides
“full employee protection.” The term
“full employee protection ” is set forth in
paragraph (c)(3), and is discussed more
fully below. In brief, "full employee
protection ” in this context means that
where equipment is capable of being
locked out, the tagout program must be
shown to provide equivalent safety to
lockout for such equipment. This
requirement also states that the
attachment of a tagout device must be at
the same point as a lockout device
would have been attached.
An employer who chooses to use
tagout in this situation must
demonstrate that tagout will provide full
employee protection, as explained in
paragraph (c)(3). The employer must

obviously demonstrate that the tagout
program meets all tagout-related
requirements which are spelled out in
the standard, such as proper materials
and construction of the tagout devices,
the durability of the tag, and the
capability of the attachment means to
prevent the unauthorized or accidental
removal of the tagout device. However,
as noted earlier, OSHA does not believe
that a tagout program which simply
meets the requirements of the standard
will be as protective as a lockout
program, even though the tagout
requirements have been strengthened
considerably from the proposal. In order
for the employer to demonstrate that a
tagout program is as protective as
lockout for a lockable piece of
equipment, that employer will need to
show additional elements which bridge
the gap between lockout and tagout.
OSHA believes that these elements will
need to be evaluated by the Agency on a
case -by -case basis. As discussed in
paragraph (c)(3)(ii), the employer must
consider additional measures which will
further enhance the safety of the tagout
program, such as the removal of an
isolating circuit element, the locking of a
controlling switch, or the opening of an
additional disconnecting device. By
requiring that the employer made a
showing of the effectiveness of tagout in
situations which are otherwise
amenable to lockout, the standard
assures that each type of control
(lockout or tagout) will provide an
acceptable level of safety for those
employees who must perform the
servicing or maintenance on the
machine or equipment. Based upon the
range of variations which are possible in
different situations, OSHA believes that
the comparative effectiveness of any
particular energy control program can
be made only after examination and
evaluation of the factors present at each
point of application.

Several parties contended that
because of statistical limitations and
due to underreporting, the use of an
authorized and affected employees to
determine the thoroughness of their
training and their knowledge of t{je
energy control program. Although the
company data would certainly be
reviewed by the Agency, it would be
only one element of the overall
determination. Further, OSHA
anticipates that if energy control-related
accidents have occurred, whether or not
they have been reported, the employees
in the facility would; have knowledge of
the circumstances surrounding those
accidents, weaknesses in the procedure
which may have contributed to the
accidents, and any steps which the
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employer has taken since the accident to
deal with the problem.

In response to OSHA’s requests for
additional information, NIOSH provided
additional suggestions on elements to
be included in a tagout procedure in the
event that lockout would not be
implemented. (Ex. 50). NIOSH agreed
with OSHA that management
involvement is critical for both lockout
and tagout procedures. NIOSH
recommended that tagout procedures be
documented (written) and should
include the supervisory and enforcement
duties and the disciplinary actions to be
implemented when the procedure is not
followed. Other elements recommended,
such as training and hazard isolation,
were quite similar to those already
included in this rule. Most of the items
recommended by NIOSH have been
incorporated into the Final Rule in some
form.

Although OSHA has serious concerns
about the feasibility of retrofitting
existing equipment to be lockoutcapable, the Agency has different
concerns about what is to de done when
such equipment is replaced, when new
equipment is installed, or when major
modifications or renovations are
performed to existing equipment. OSHA
believes that the optimal time to
incorporate lockout capability is where
this capability is programmed into the
design of the equipment in the first
instance. For example, much of today’s
automated and computerized equipment
contains programmed instructions in
computer memory which can be lost if
the equipment is totally deenergized. If
the equipment were designed and built
either with a back-up energy source, or
by the splitting of the incoming energy
for computer memory and mechanical
functions, with the mechanical function
power supply being lockable, or with
other means of maintaining the memory
while allowing the mechanical elements
to be deenergized and locked out,
servicing or maintenance could be
performed safely on the deenergized
equipment without losing the
programming for its proper operation.
The implementation of such control
methods would, in OSHA’s judgment, be
a relatively small element in terms of
both design and cost when compared to
the,overall design and construction
costs of the equipment.
Accordingly, paragraph (c)(2)(iii) of
the Final Rule requires that new
equipment ordered or purchased after
the effective date of this standard, and
existing equipment which otherwise
undergoing extensive repair, renovation
or modifications, must be provided with
a capability of being locked out if such

36670

Federal Register / Vol. 54, No. 169 / Friday, September 1, 1989 / Rules and Regulations

design is feasible. This provision will
and magnitude energy) which have the
assure that even if current equipment is
same or similar types of controls can be
not designed to be locked out, future
covered with a single procedure.
generations of such equipment will have
The written energy control procedure
a lockout capability. Under the
required by this standard need not be
requirements of this Final Rule, this
overly complicated or detailed,
equipment will then be subject to the
depending on the complexity of the
requirement to use lockout except when
equipment and the control measures to
a tagout system can be shown to be
be utilized. For example, if there is a
equally effective. OSHA anticipates,
single machine with a single energy
however, that the designing of lockout
source that must be isolated, and the
capability into new equipment will
control measure chosen is simple, such
encourage the employer to utilize that
as opening an electrical disconnect and
capability in the energy control program, locking out that energy source during
rather than relying on tagout.
servicing, the written procedure could
In paragraph (c)(4), OSHA requires
be very simple. Hie steps set forth in the
that employers develop, document and
standard can be incorporated into the
utilize procedures for die control of
procedure with very little detail,
potentially hazardous energy, and that
reflecting the lack of complexity of the
the procedures clearly and specifically
control measure. In addition, the
outline the steps to be followed,
employer’s procedures may not need to
techniques to be used, and measures to
abe unique for a single machine or task,
be applied by the employer to assure
but can apply to a group of similar
that the procedure is used. OSHA also
machines, types of energy and tasks if a
specifies that the employer ensure that
single procedure can address the
the control measures are used by
hazards and the steps to be taken
employees whenever they might be
satisfactorily.
exposed to injury from the unexpected
OSHA believes that because of the
energization or start up of machines or
need to follow the steps in the energy
equipment or the release of stored
control procedure carefully and
energy.
specifically, and the number of variables
There were four commenters (Ex. 2 involved in controlling hazardous
36, 2 - 58, 2 - 70 and 2 - 87) to this
energy, a documented procedure is
requirement for the development and
necessary for most energy control
utilization of a procedure. Two of these
situations. However, the Agency has
commenters (Ex. 2 - 36 and 2 -70)
determined that in certain limited
objected to the use of the word
situations, documentation of the
“specific” when defining the elements of procedure will not add markedly to the
the procedure while one commenter
projections otherwise provided by the
interpreted the requirement as
standard. These situations incorporate
mandating a generalized procedure for
several common elements: First, there is
each plant, as well as a specific
a single source of hazardous energy
procedure for every machine or piece of
which can be easily identified and
equipment The last commenter on this
isolated, and there is no potential for
issue (Ex. 2 - 87) suggested the standard
stored or residual energy in the
make it clear that it may not be
equipment. This greatly simplifies the
necessary to have multiple procedures.
procedure for controlling the energy,
This commenter also alluded to the fact
since the single energy source is all that
that the standard should require a
need to be isolated. Second, the
determination that a need to control
isolation and locking out of that single
hazardous energy exists and how this
energy source will totally deenergize
should be done before work begins.
and deactivate the machine or
In this final standard, OSHA has
equipment. There are no collateral
retained the word “specific” when
sources of energy which need to be
detailing the elements of the procedure.
addressed. Third, a full lockout of the
This was done to emphasize the need to
energy source is achieved by a single
have a detailed procedure, one which
lockout device which is under the
clearly and specifically outlines the
exclusive control of the authorized
steps to be followed. Overgeneralization
employee performing the servicing or
can result in a document which has little
maintenance. As used in this provision,
or no utility to the employee who must
exclusive control means that the
follow the procedure. However, whereas
authorized employee is the only person
the procedure is required to be written
who can affix or remove the device. The
in detail, this does not mean that a
authorized employee follows all steps
separate procedure must be written for
necessary for deenergizing the
each and every machine or piece of
equipment, verifying the deenergization,
equipment. Similar machines and/or
performing the work, and reenergizing
equipment (those using the same type
the equipment upon completion of

servicing. Because the energy control
elements are simple, with a single
energy source being locked out and no
other potential sources of unexpected
activation or energization, the
authorized employee can perform them
without referring to a written document.
Fourth, while the equipment is locked
out, the servicing or maintenance cannot
expose other employees to hazards. For
example, shutdown and lockout of a
conveyor cannot cause jams or other
hazards at other conveyors which feed
into the conveyor being serviced.
The exception is intended to apply to
situations in which the procedure for
deenergization, servicing, and
reenergization can be carried out
without detailed interactions of energy
sources, machines, and employees. For
example, a motor in a small machine
shop is wired into a single electrical
disconnect, with no other energy source,
and the motor does not present the
hazards of stored or residual energy.
When the motor needs repair, the
authorized employee can isolate the
motor from the single energy source and
lock it out, using his/her personal
lockout device on the disconnect, in
accordance with the procedures set
forth in the standard. Under these
conditions, and provided that no other
employees are exposed to hazards from
the servicing operation, the servicing
may be performed without the need to
document the energy control procedure.
When all of the conditions for the
exception are met, the standard does not
require the employer to document the
energy control procedure. However, if
the employer, in utilizing this exception,
has an accident involving the machinery
or equipment, in which the unexpected
release of hazardous energy is a factor,
this indicates the need for more formal
treatment of the energy control
procedure, and documentation then
becomes necessary.
It should also be noted that a small
business does not necessarily have
small energy control problems. Much
complex machinery and equipment can
be found in workplaces with few
employees, especially in highlyautomated companies. From the
standpoint of the safety to be achieved
from development of and compliance
with a written energy control procedure,
there is nothing to indicate that a small
employer needs a written procedure any
less than a large employer. As discussed
earlier, the available data clearly
demonstrate the need for written
procedures to control hazardous energy.
For example, the BLS Work Injury
Reports (WIR) (Ex. 3 - 3) indicated that
printed instructions or posted
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procedures had been provided to only 62
of 554 injured employees responding on
this issue in the survey (See Table V, in
section III of this preamble). The WIR
results also clearly demonstrate the lack
of differentiation of injuries based on
size of establishment. Half of the total
number of injuries took place in
establishments of under 100 employees:
Approximately 35 percent of the total
number of injured employees responding
to the survey were injured at
workplaces with fewer than 50
employees, and another 15 percent
occurred where there were between 50
and 99 employees (See Table I, in
section III of this preamble). Therefore,
with the limited exception discussed
above, OSHA has determined that the
requirements for written procedures are
appropriate for all employers covered by
this standard, regardless of size. The
complexity of an employer’s procedure
will depend on the complexity of the
energy control problem in the specific
facility, and not on anything unique to or
inherent in the number of employees or
size of the facility.
It is nonetheless imperative that the
employee who is performing the
maintenance or servicing (who must
utilize the energy control procedure)
understands the hazards of the work
and how to control them. It is for this
reason that paragraph (c)(7)(vi) (which
is also discussed below) requires, before
the machine or equipment is even turned
off, that the authorized employee have
knowledge of the type and magnitude of
the energy, the hazards of the energy to
be controlled, and the procedure to be
used.

The Appendix provides employers
and employees with an example of a
simple lockout procedure. Where
appropriate, this procedure may be used
as written in the Appendix by simply
filling in the blanks. This procedure is
not considered unique and can be
applied with considerable flexibility to
groups of machines or tasks. It may also
be used as a guide to develop a more
specific or detailed lockout or tagout
procedure. The sample would need only
minor changes to methods, procedures
and/or text to be acceptable for many
different workplace situations.
The standard, by being written in
performance language, also addresses
situations in which there is a need for
entirely unique lockout/tagout
procedures. There may be situations
which might require the entire procedure
to be unique for its purpose (one of a
kind) in dealing with the hazards, or the
employer may only need to provide a
supplement to the general procedure.
For some applications, the supplement

could be in the form of a check list used
for gaining access to the machine or
equipment and for returning it to
service. The check list might address the
number and locations of die energy
isolating devices in order to guarantee
total deenergization. In most cases, if
the procedure itself takes the form of a
check list, this check list would need to
reflect the necessary order of energy
isolation and device application.
In paragraphs (c)(5) (i) and (ii), OSHA
requires that the employer provide the
necessary protective materials and
hardware such as locks, tags, chains,
adapter pins, etc., for attachment to the
energy isolating devices. The standard
also requires that the devices be unique
to the particular use (the only ones
authorized for the purpose); that they be
durable, standardized and substantial;
and that they identify the user.
There were three commenters (Ex. 2 28, 2 - 67 and 2 -80) who commented on
the employer providing the necessary
protective materials and hardware. One
commenter (Ex. 2 - 28) suggested
eliminating the requirement for the
employer to provide the needed lockout
or tagout materials or hardware. OSHA
disagrees with this contention. Whereas
other types of protective, equipment, such as safety shoes, may*be of a
personal nature, the protective materials
and hardware used to lockout or tagout
is more machine or equipment oriented.
The employer is ultimately in the best
position, based upon his/her knowledge
of the construction and configuration of
the plant, facility and/or the type of
equipment, to judge or determine the
type and quantity or number of items
needed in that plant or facility to
effectuate the control of energy during
servicing or maintenance of the
machines or equipment. If the employer
orders the necessary hardware, he/she
can ensure that the hardware complies
with the provisions of the standard (that
is, that the hardware is durable,
standardized, substantial and
identifiable). The purchase of a larger
number of those materials and hardware
can also result in an overall cost savings
if enough of a particular item or several
items are ordered in quantity.
One of the other commenters (Ex. 2 67) recommended eliminating the need
for the employer to provide tags since
tags should be used only when the
equipment design does not allow
lockout. OSHA has previously discussed
the use of tags as an acceptable energy
control measure under this standard.
The final commenter (Ex. 2 - 80)
recommended changing ‘‘securing or
blocking” to ‘‘blocking and/or securing,
to emphasize that there may be
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situations when the use of a
combination of energy control
techniques are necessary, ” OSHA
believes that the standard already
provides for situations in which more
than one energy control method is
necessary. The purpose of the standard
as stated in paragraph (a)(2) is to require
employers to establish and utilize
procedures for disabling machines or
equipment in order to prevent injury to
employees. What is necessary and
appropriate to control hazardous energy
in a given situation is one the
determinations which the employer must
make when implementing the program.
This final standard recognizes that it
may be necessary to use several
different means of controlling energy
simultaneously to control a particular
operation.
The standard utilizes performance
language in imposing the above
requirements. OSHA believes that the
obligations imposed by paragraphs (c)(5)
(i) and (ii) are not overly restrictive or
complicated. To meet the requirement in
paragraph (c)(5)(i) to supply protective
equipment and hardware, the employer
can either issue devices to each
employee responsible for implementing
energy control measures, or can exercise
the option of simply having a sufficient
quantity of the devices on hand at any
given time and assign or distribute them
to employees as the need arises. As
noted earlier, all authorized employees
will need to have these devices
available to attach to energy isolating
devices whenever they perform
servicing or maintenance using the
energy control procedure.
The proposed standard specified that
lockout or tagout devices be singularly
identified, shall be the only devices used
for controlling hazardous energy, shall
not be used for other purposes, and shall
be durable, standardized, substantial,
and identifiable. This requirement
remains substantially unchanged in the
Final Rule. Three commenters (Ex. 2 -53,
2 - 64 and 2 - 70) objected to not allowing
energy control devices to be used for
other purposes. This restriction was
proposed, and is being adopted to
ensure that the sight of a distinctive lock
or tag will provide a constant message
of the use that the device is being put to
and the restrictions which this device is
intended to convey. If lockout or tagout
devices are used for other purposes,
they can lose their significance in the
workplace. For the energy control
procedure to be effective, these devices
must have a single meaning to
employees: “Do not energize the
equipment when such a device is affixed
to it.”
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In paragraph (c)(5)(ii)(A) OSHA
identification on the locks and tags will
proposed that lockout or tagout devices
enable the employer to locate that
be durable. There was no specific
employee and correct the problem
comment on this provision. In order to
promptly, including additional training,
overcome some of the concerns of
as necessary. For other employees, this
commenters to the use of tags, OSHA is
requirement will enable them to
adding in the Final Rule that tagout
determine at a glance which authorized
devices must be constructed and printed
employees are performing a given
so that exposure to weather or other
servicing operation. It puts them on
environmental conditions which exist in
notice that if questions arise about the
the workplace will not cause the tag to
servicing or the energy control
become unserviceable and/or the
procedure, the persons listed on the
message on the tag to become illegible.
lockout and tagout devices are the
For any sign, tag or other message
appropriate persons to ask. The
bearing item, the message must remain
authorized employee has the additional
legible for the employees to be able to
assurance that other employees know of
ascertain the meaning and intent of the
his/her involvement in the servicing,
message.
and that only he/she is allowed to
In paragraph (c)(5)(ii)(B) OSHA is
remove the device.
requiring that lockout or tagout devices
There were three commenters (Ex. 2 be standardized in one of the following
21,2 - 36 and 2 - 62) who objected to
criteria: color, shape, size, print or
having to mark or identify locks. These
format, in order that they be readily
commenters claimed that identifying a
identifiable and distinguished from
lockout device with a particular
other similar devices found in the
employee was unnecessary. OSHA
workplace. In addition, the final rule
believes that knowing who applied a
adds a requirement for the use of a
lockout device to a machine or
standardized print and format for tagout
equipment can save time and lives. If an
devices. This is done to ensure that the
employee, upon completing a job, forgets
tagout devices, which rely exclusively
to remove a lockout device, the identity
on employee recognition for their
of the employee can be immediately
effectiveness, will be so unique as to
determined and the employee made
minimize the chances of their being
available to complete the procedure. If
misidentified or their message
that employee cannot be located, it is
misinterpreted.
possible that he/she is still working on
In paragraph (c)(5)(ii)(C) OSHA
the equipment. It would then be possible
requires that lockout or tagout devices
to check out the area and assure that the
be substantial enough to minimize the
employee and others are out of the
possibility of premature removal. The
danger area before the device is
standard requires that lockout devices
removed. Marking a lockout or tagout
be substantial enough to prevent their
device is a simple way of identifying the
removal without the use of excessive
person who applies it, and can prevent
force or unusual techniques. Tagout
the inadvertent reenergization or
devices and their means of attachment
reactivation of equipment before that
are similarly required to be constructed
employee has been located and has
so that the potential for inadvertent or
moved clear of the equipment. Thus,
accidental removal is minimized. Tag
marking the identity of the employee
attachment means are further required
who uses a lockout or tagout device is
to be attachable by hand, and to be of
an appropriate safeguard.
strength equivalent to a one -piece nonMarking of the lockout or tagout
releasable, self locking cable tie. These
devices can also promote a sense of
additional requirements are being
security in employees, in that each
imposed to ensure that tags do not
device is the individual employee’s
become disconnected or lost during use,
device, used only for his or her
thereby negating their effectiveness.
protection. This sense of identity also
In item (d), OSHA requires that
can be used to encourage willing
lockout or tagout devices identify the
utilization of the energy control
employee who applies the device or
procedure. When an employee can
devices. This requirement is similar to
identify with a part of the program he/
the proposal. Identification of the user
she controls for his/her own protection,
provides an additional degree of
that employee will likely be an active
accountability to the overall program. It
participant in making the program work.
enables the employer to inspect the
In paragraph (c)(5)(iii), OSHA states
application of the energy control
that the legend (major message) on
procedure and determine which
tagout devices must warn against
employees are properly implementing its hazardous conditions if the equipment is
requirements. If locks or tags are not
re-energized. Five examples of major
being properly attached by an employee, message are provided in paragraph

(c)(5)(iii): Do Not Start, Do Not Open, Do
Not Close, Do Not Energize, and Do Not
Operate. OSHA recognizes, however,
that these messages may not be
sufficient to cover all conditions
involving hazardous energy control. For
that reason, the above stated legends
are only examples of what must be
stated. The use of graphics, pictographs
or other symbols to convey the message
which the tag represents serves the
same purpose as the written message
and therefore would be acceptable to
OSHA. Additionally, the use of danger
tags would have to meet the
requirements of § 1910.145.
There were 8 commenters (Ex. 2 -20,
2 - 32, 2 -36, 2 -41, 2 -53, 2 -62, 2 -70 and 2 74) who discussed the requirement
contained in (c)(5)(iii). Three of the
commenters (Ex. 2 -38, 2 - 53 and 2 -62)
suggested elimination of the wording in
the requirement “shall warn against
hazardous conditions if the equipment is
re -energized.” This is a statement of the
purpose of the tag. The significance of
this message is imparted through the
training of employees and enforcement
of the program. The backbone of a
tagout system is that when a tagout
device is placed on an energy isolating
device, it informs employees that the
energy isolating device is not to be
turned on or otherwise moved to a
position which will allow the flow of
energy. The printed message on the tag
provides information about what the tag
stands for and what it prohibits, and
indicates the name of the employee who
affixed it to the energy isolating device.
Three of the commenters (Ex. 2 -32, 2 41 and 2 -70) commented on the language
of the proposal “and shall include the
legends: * * * or similar language.” Two
of the commenters (Ex. 2 - 32 and 2 -70)
suggested amending the wording of the
phrase to say, “and shall include the
following legends: * * v ’ The proposal
was intended to require that tags have
some type of commonly used message
which would serve to prohibit an
employee from bypassing or
disregarding the tag. The items listed
(that is, “Do Not Start ”, “Do Not Open ”
etc.) were intended not to be an all
inclusive or complete list of the
possibilities but rather, to give an
indication of the type of prohibitive
major message which the tag could
contain. Clearly, whatever language is
chosen for the message of the tag must
coincide with the prohibited action.
Further, employees must know and
understand that the tag really means
"do not touch,” regardless of the type of
equipment or hazard involved.
Due to the severity of the risks
associated with a lapse in the
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implementation of the energy control
system, paragraph (c)(6) requires that
periodic inspections be performed at
least annually in order to verify and to
ensure that the energy control program
is being properly utilized. One method
for meeting the performance
requirements in this paragraph would be
to use random audits and planned visual
observations to determine the extent of
employee compliance. Another would
include modifying and adopting
ordinary plant safety tours to suit this
purpose.
The periodic inspection is intended to
assure that the energy control
procedures continue to be implemented
properly, and that the employees
involved are familiar with their
responsibilities under those procedures.
A significant change in this requirement
from the proposal involves the activities
of the person performing the inspections.
The inspector, who is required to be an
authorized person not involved in the
energy control procedure being
inspected, must be able to determine
three things: first, whether the steps in
the energy control procedure are being
followed; second, whether the
employees involved know their
responsibilities under the procedure;
and third, whether the procedure is
adequate to provide the necessary
protection, and what changes, if any, are
needed. The inspector will need to
observe and talk with the employees in
order to make these determinations. The
Final Rule provides some additional
guidance as to the inspector’s duties in
performing periodic inspections, to
assure that he or she obtains the
necessary information about the energy
control procedure and its effectiveness.
Where lockout is used, the inspector
must review each authorized employee’s
responsibilities under the procedure
with that employee. This does not
necessarily require separate one-on-one
meetings, but can involve the inspector
meeting with the whole servicing crew
at one time. Indeed, group meetings can
be the most effective way of dealing
with this situation, because it reinforces
the employees’ and that they need to
follow the procedure carefully. Where
tagout is used, the inspector’s review of
responsibilities extends to affected
employees as well, because of the
increased importance of their role in
avoiding accidental or inadvertent
activation of the equipment or
machinery being serviced. OSHA
believes that these reviews, which will
need to be performed on at least an
annual basis during the periodic
inspections, will assure that employees
follow and maintain proficiency in the

energy control procedure, and that the
inspector will be better able to
determine whether changes are needed.
A related change from the proposal is
found in the certification provision in
paragraph (c)(6)(ii) of the Final Rule. In
addition to the operation, date of
inspection, and name of inspector, the
Final Rule also requires identification of
the employees included in the
inspection. This change provides for the
inspector to indicate which employees
were involved with the servicing
operation being inspected, in order to
assure that these employees have had
the opportunity to review their
responsibilities and demonstrate their
performance under the procedure.
-Inspections must be made by an
authorized employee other than one
implementing the energy control
procedure being inspected. The
inspections must be designed and
conducted to correct any deviations
uncovered. In addition, the employer
must certify that they have been
performed. These inspections are
intended to provide for immediate
feedback and action by the employer to
correct any inadequacies observed.
These inspections are intended to
ensure that the energy control procedure
has been properly implemented and to
provide an essential check on the
continued utilization of the procedure.
Some commeirters (cf. Ex. 2 - 4, 2 -39)
suggested that the standard require
employee participation in these
inspections. However, the employer has
the obligation of assuring proper
utilization of the energy control
procedure under the standard, and the
periodic inspection is a means of
assuring that such compliance is taking
place. If an inspection reveals flaws in
the implementation of the procedure, it
is the employer who must make changes
in the procedure, provide retraining to
employees, and take other steps to make
sure that the problems are corrected.
Therefore, OSHA does not believe that
a requirement for employee involvement
in these inspections is necessary under
the OSH Act. It should be noted that the
standard requires such inspections to be
performed by an authorized employee
other than one implementing the
particular procedure. Because the
inspector is also an authorized
employee, he/she will have the
necessary knowledge to evaluate the
effectiveness of the procedure being
inspected, and to report back to the
employer with regard to necessary
corrective measures.
In this final standard, OSHA has
retained the requirement for a periodic
inspection (at least annually) to ensure
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that the energy control procedure
required by this standard is being
followed. Inspections must be done by
authorized employees and are intended
to identify and correct any deviations or
inadequacies observed. The final
standard retains the requirement for the
inspections to be conducted by
authorized employees, in order to assure
that the work. (See paragraph (b) of the
standard and the explanation of
paragraph (c)(7) below.)
OSHA believes that periodic
inspections by the employer are
necessary to ensure continued
compliance with the procedure.
Therefore, this requirement remains
unchanged.
In paragraph (c)(7), OSHA specifies
that the employer provide effective
initial training, periodic retraining, and
certification of such training of
employees. OSHA considers these
requirements to be of critical importance
in helping to ensure that the applicable
provisions of the hazardous energy
control procedure(s) are known,
understood and strictly adhered to by
employees.
As it is the case with the other
provisions of this generic rule, OSHA
believes that the training program under
this standard needs to be performance
oriented, in order to deal with the wide
range of workplaces covered by the
standard. However, in order to provide
adequate information, any training
program under this standard will need
to cover at least three areas: The
employer’s energy control program, the
elements of the energy control
procedure which are relevant to the
employee 's duties, and the requirements
of this Final Rule. The details will
necessarily vary from workplace to
workplace, and even from employee to
employee within a single workplace,
depending upon the complexity of the
equipment and the procedure, the
employee’s job duties and their
responsibilities under the energy control
program, and other factors. Paragraphs
(c)(7)(i) (A), (B), and (C) of the standard
establish the amount of training that is
required for the three groups of
employees: “authorized ” employees,
“affected ” employees, and all "other ”
employees. The relative degree of
knowledge required by these three
employee groups is in descending order,
with the requirements for authorized
employees demanding the most effort in
training. Because authorized employees
are charged with the responsibility for
implementing energy control procedures,
it is important that they receive training
in recognizing and understanding all
potentially hazardous energy sources
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that they might be exposed to during
their work assignments, and that they
also be trained in the use of adequate
methods and means for the control of
such energy sources. These employees
are the ones authorized to implement
the energy control procedure and to
perform servicing of the machine or
equipment. Therefore, they need
extensive training in aspects of the
procedure and its proper utilization,
together with all relevant information
about the equipment being serviced.
The training OSHA requires for
‘‘affected employees” is less stringent
than that for “authorized employees,”
simply because affected employees do
not perform servicing or maintenance
operations which are performed under
an energy control procedure. Affected
employees are important to the overall
protection provided in the energy
control program, however, because such
employees work in areas where the
program is being utilized by authorized
employees. It is vital to the safety of the
authorized employees that the affected
employees recognize lockout or tagout
devices immediately, that they know
about the purpose of those devices, and,
most importantly, that they know not to
disturb the lockout or tagout devices or
the equipment to which the devices are
affixed. Therefore, the standard requires
that affected employees be instructed in
these matters. The instruction needs to
be sufficient to enable the employees to
determine if a control measure is in use.
The instruction also needs to make
affected employees aware that
disregarding or violating the
prohibitions imposed by the energy
control program could endanger their
own lives, or the lives of coworkers.
Considerable latitude is given to
employers in the development and
implementation of the required training
for both authorized and affected
employees.
There was considerable comment on
the training of the different classes of
employees based upon the definitions
and duties of the different employees as
enumerated in the proposed standard.
Five commenters (Ex. 2 - 5, 2 -32, 2 -44, 2 67 and 2 -74) objected to different
training for authorized and affected
employees while 10 commenters (Ex. 2 28, 2 - 36, 2 -39, 2 -42, 2 - 46, 2 - 55, 2 - 58, 2 70, 2 - 73 and 2 -85) objected to training
“other” employees. One commenter (Ex.
2 -27) suggested expanding the training
to coincide with the training
requirements of other OSHA standards.

The training requirements for the
different classes or types of employees
as they are defined in this final standard
are performance oriented, thereby

providing the employer with
considerable flexibility in how the
training should be conducted. The
employer is permitted to use whatever
method he/she feels will best
accomplish the objective of the training.

60, 62, Tr. p. W l - 55, W l - 165, W l - 208,
W l - 263, W 2 - 83, H85, H159, H166)
suggested that the basic requirement for
retraining should provide for the training
to be conducted on a regular basis at
specified minimum intervals. These
commenters pointed out the fact that
OSHA also requires in paragraph
although the proposal said that the
(c)(7)(i)(C) that all other employees shall
retraining shall be periodic, the criteria
be instructed about the restrictions
for conducting the training was based
imposed upon all employees by the
solely upon the periodic inspection or
energy control program. This instruction
the employer having reason to believe
as the employer’s lockout/tagout
that there were program problems.
procedure can be conveyed during new
The above comments and testimony
employee orientation sessions, by the
clearly indicated that the “periodic”
use of employee handbooks, or through
regularly scheduled safety meetings. The training in the energy control procedure
needs to be provided at a minimum
training of employees other than
stated interval, rather than relying solely
authorized and affected employees is
upon the employer’s periodic inspection.
considered by OSHA to be essential
Based on many current training
since other employees working in the
programs, including those throughout
plant or facility have been known to
the automobile industry it was argued
have turned on the power to a machine
that annual retraining would provide
or equipment on which another
adequate assurance that employees
employee is performing a servicing or
understand their duties under abilities to
maintenance activity. Inadvertent and
carry out the energy control procedure.
intentional activation of machines or
There were 13 commenters (Ex. 2- 20,
equipment by employees other than
2 - 32, 2 - 36, 2 - 39, 2 - 41, 2 - 43, 2 - 44, 2 - 52, 2 those working on the machine or
equipment is not limited to affected
62, 2 - 69, 2 - 70, 2 - 74 and 2 - 87) who
employees. The training requirements
suggested limiting retraining to those
individuals and in those instances when
for these other employees are minimal,
there is an identified problem. These
essentially required only that these
commenters reasoned that retraining
employees know what the energy
should not be required unless there is
control program does and that they are
some indication to the employer that it
not to touch any locks, tags or
equipment covered by this program.
is needed.
OSHA believes that the effectiveness
In paragraph (c)(7)(ii), OSHA is
establishing a requirement for additional of training diminishes as the time from
the last training session increases.
training for all employees in plants or
Without the imposition of a requirement
facilities where tagout is the preferred
for periodic retraining of the employees
method of energy control. The need for
who are critical to the success of the
this additional or supplemental training
energy control program, that is, the
for employees in those facilities is based
persons who must utilize the procedure,
upon the fact that the use of tagout
the overall effectiveness of the energy
relies upon the knowledge of the
control program will diminish over an
employees and their adherence to the
limitation imposed by the use of tags. - • extended period of time. The Agency
has determined that the proposed
Several commenters who use tagout
provision, i.e., simply relying upon the
programs stated in their comments and
finding of a problem with the program to
testimony (cf Ex. 47, 52* Tr. p. W 2 - 5,
trigger the retraining program, does not
W 2 - 27 and H199-207) that tagout can
properly address the problem.
only be effective when the program
Retraining is intended to provide for
provides for extensive training and
continued proficiency, and not merely to
reinforcement of the elements of the
remedy situations in which such
tagout procedures.
In paragraph (c)(7)(iii), OSHA requires proficiency has been found wanting.
In addition to the periodic retraining
that periodic retraining be provided for
as discussed above, additional
authorized employees
retraining is to be conducted whenever
This retraining may need to be
a problem is identified during periodic
conducted more frequently, that is,
inspections, or whenever the employer
whenever and inspection under
paragraph (c)(6) reveals, or whenever
has reason to believe that there are
the employer has reason to believe, that
problems with the energy control
procedure itself or with its
there are deviations from or
implementation. This retraining should
inadequacies in the energy control
be more concentrated or more
procedure.
encompassing than the routine
Many participants and commenters
retraining, based upon the severity of
(Ex. 2 -29, 2 - 44, 2 - 57, 2- 63, 2 -97, 50, 52,
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the problem encountered with the use of
must remain deenergized. This message
the energy control program in the
is reinforced whenever the affected
workplace.
employees work in an area where
OSHA is of the opinion that full and
energy control procedures are being
uniform utilization of an energy control
implemented, because paragraph (c)(9)
procedure is necessary in order for that
of the standard requires that such
procedure to maintain its effectiveness.
employees be notified before the energy
Every effort should be made during the
control devices are applied. Further,
periodic inspection performed under
when a lockout device is attached to a
paragraph (c)(6) to determine whether or piece of equipment by an authorized
not the procedure is being used properly. employee, an affected employee should
If deviations are observed, retraining in
not be able to remove the lock, and thus
accordance with paragraph (c)(7)(iii)(B)
will not have the potential of placing the
would be required. However, retraining
authorized employee in danger.
could be triggered by events separate
By contrast, however, paragraph
from the finding of a periodic inspection.
(c)(7)(iv) of the Final Rule requires that
For example, an employee working with
when tagout is used, both authorized
an energy control procedure might be
.and affected employees must be
injured in the course of his duties, or
retrained annually in the use of the
there might be a “near miss,” where no
tagout system. This additional training
one is actually injured, but where the
is necessary because of the inherent
energy control program has failed
difficulties of tagout systems as opposed
nonetheless. If a subsequent
to lockout: The use of tags relies
investigation indicates that an employee
uniquely upon the knowledge and
failed to operate within the guidelines of
training of the employees involved, and
the control procedure, retraining would
the continued reinforcement of the
be required.
meaning of the tags. In a lockout system,
In addition, the investigation might
even if an affected employee has not
also reveal that the procedure itself was
been adequately trained, the lock will
not adequate. Such inadequacies in the
. prevent that employee from reenergizing
procedure could be the result of using a
the equipment. Tags, on the other hand,
general procedure that does not handle
can be inadvertently or intentionally
effectively a specific application, or they
bypassed or ignored by an affected
may arise because changes have been
employee, because the tags do not
made to the equipment or process that
actually prevent the activation of the
did not take the existing energy control
tagged and equipment. Employees
procedure into consideration. In such
operating under a tagging system must
cases when changes to the energy
be constantly vigilant, and their
control procedure must be made, the
•awareness of the importance of the
employer is required to retrain
tagout device must be frequently
employees in the new or revised
reinforced. OSHA believes that when
procedures in accordance with
tagout is used, retraining must be
paragraph (c)(7)(iii)(B).
provided on at least an annual basis, in
In the Final Rule, when lockout is
order to maximize its effectiveness.
being implemented, OSHA is limiting
Paragraph (c)(7)(v) requires that
the annual retraining requirement to
employers certify that the training
authorized employees. These are the
required by this standard has been
employees who must implement the
provided. This requirement is
energy control procedure, and their
unchanged from the proposal.
protection is the primary consideration
Certifications are intended to cover both
under this standard. Because their
the initial training and the periodic
safety requires them to follow the steps
retraining. In addition to certifications,
of the procedure precisely, these
the employer must be able to
employees must be properly trained, and demonstrate that the training inclines
that training must be reinforced to
all elements of the energy control
assure their continued proficiency. By
procedure which are directly relevant to
contrast, affected employees are not
the duties of the employee. The
provided with annual retraining under
adequacy of the training can be
this standard when lockout is used. In
evaluated by the employer, employee,
these situations, affected employees are
and OSHA alike, by comparing the
initially trained about the energy control
elements of the training to the elements
procedure and its implementation, and
of the procedure, which is required to be
the relevance of that procedure to his/
in written form.
her work. Under lockout conditions, the
Several commenters recommended
essential element of the affected
that there be a “record,” rather than a
employee’s training is a simple one:
“certification,” that training has been
Locks are not to be defeated or
performed (cf, Ex. 2 - 39, 2 - 62 and 2 -69).
bypassed, and locked out equipment
OSHA believes that a written
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certification serves the same purpose,
while minimizing the paperwork burden
on employers. It should be noted that
the certification is not intended as a
means of evaluating die completeness or
efficacy of the training; it only provides
an indication that training has been
performed. The quality and content of
the training are not evaluated through
the certification of performance. As
noted earlier, the standard sets forth the
elements which must be included in the
training for the employees. In evaluating
whether an employee has been
adequately trained, OSHA will examine
the employee’s responsibilities under
the energy control program in relation to
the elements of the standard.
OSHA proposed in paragraph (c)(6),
that energy isolating devices used for
the control of potentially hazardous
energy sources, including valves, be
marked or labeled to identify the
equipment supplied and the energy type
and magnitude, unless they are
positioned and arranged so that these
elements are evident, and that the
devices only be operated by authorized
employees. OSHA reasoned that
employees working with energy control
procedures need adequate information
about the hazards of the equipment that
they are servicing, and they must be
certain that the equipment they are
working on is the same equipment that
was intended to be disabled. They
should feel confident that they have
secured the correct energy control
devices and are protected from the
hazards of inadvertently working on
energized equipment.
The proposed identification
requirement of paragraph (c)(6)(i) would
have applied to all energy isolating
devices, including devices which control
hydraulic, pneumatic, steam, and similar
energy sources by the use of valves or
similar devices to isolate and block
energy flow. It would also have applied
to the valves used in pipeline network
process operations, such as those found
in petroleum and chemical operations.
Hie proposed requirement for marking
or labeling energy isolating devices to
identify the equipment supplied and the
type and magnitude of the energy,
received considerable comment. Eleven
commenters (Ex. 2 -14, 2 - 20, 2 -28, 2 -32,
2 -39, 2 - 51, 2 -52, 2 -53, 2 -58, 2 - 68 and 2 70) questioned the need to specify the
magnitude of the energy while two
commenters (Ex. 2 -32 and 2 -34)
questioned the ability to mark valves,
etc. when the material and the
magnitude of the energy contained in
the material conveyed could be almost
continuously variable. Seven
commenters (Ex. 2 - 21, 2 -34, 2 -39, 2 -46,
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2 -61, 2 - 69 and 2 -70) suggested removing
the requirement. Five commenters (Ex.
2 -22, 2 -44, 2 -52, 2 - 58 and 2 -59)
proposed allowing the use of drawings,
schematics, temporary tags or work
permits to serve as an alternative to
marking or labeling energy isolating
devices. Two commenters (Ex. 2 - 39 and
2 -62) recommended that training of
qualified persons would supply the
information rather than marking the
energy isolating devices.

OSHA has determined that the
marking or labeling of energy isolating
devices is not reasonably necessary for
the effectiveness of the energy control
program. When employees need to
know details on energy sources for
protection under the standard, the
energy control procedure is required to
spell out this information, and the
training must incorporate it, as well. For
example, authorized employees, in order
to perform their servicing or
maintenance duties under the energy
control procedure, are required to know
the type and magnitude of the energy
sources which must be controlled. The
marking or labeling of the sources
themselves will not provide the
authorized employees with any
additional information. Second, as far as
affected or other employees are
concerned, their role in the energy
control program is essentially to
understand what the program is
designed to accomplish, and to
recognized that when they see an energy
isolating device with a tag and/or lock
on it, they are not to touch the
equipment, regardless of what the type
and magnitude of the energy might be.
OSHA believes that marking the
equipment with this information would
not enhance the protection of these
employees, because their compliance
with the energy control procedure doe3
not depend upon knowledge of these
details.

Accordingly, OSHA has eliminated
the proposed requirement for marking or
labeling energy isolating devices. In its
place, OSHA is incorporating a specific
requirement in paragraph (c)(7)(i)(A)
that authorized employees be trained in
the recognition of applicable hazardous
energy sources, the type and magnitude
of the energy available in the workplace,
and in the methods and means
necessary for energy isolation and
control. OSHA further requires in
paragraph (c)(7)(vi) that authorized
employees must know the type and
magnitude of the energy, the hazards of
the energy to be controlled and the
method or means to control the energy
even before the machine or equipment is
turned off. OSHA believes that

employee knowledge of this information
is essential to ensure that the correct
energy control devices are used on the
proper energy isolating devices and in
the proper manner. This provision
requires the employee to have that
specific information prior to
deenergizing the equipment, in order to
control the energy and render the
machine or equipment safe to work on.
OSHA does recognize that the physical
shutdown of the machine or equipment
can be accomplished by either the
authorized or affected employee.
The new paragraph (c)(8) requires that
lockout or tagout be performed only by
authorized employees. These are the
only employees who are required to be
trained to know in detail about the types
of energy available in the workplace
and how to control the hazards of that
energy. Only properly trained and
qualified employees can be relied On to
deenergize and to properly lockout or
tagout machines or equipment which are
being serviced or maintained, in order to
ensure that the work will be
accomplished safely.
In paragraph (c)(9), OSHA requires
that whenever lockout or tagout control
might directly affect another employee’s
work activities, the employer or
authorized employee must notify the
affected employee before taking any
action to apply or to remove lockout or
tagout devices.
There were four commenters (Ex. 2 20, 2 - 21, 2 - 64 and 2 -74) who discussed
this provision. One commenter (Ex. 2 20) recommended that the notification
occur after removal of the energy control
device while one person (Ex. 2 - 21)
suggested that the “qualified” persons
not be required to notify affected
employees of the energy control device
removal, particularly in emergency
repair conditions. Finally, two
commenters (Ex. 2 - 64 and 2 - 74) insisted
that the requirement was unnecessary,
especially since employees must be
trained and the lockout or tagout
effectively prevents machine or
equipment energization.
OSHA believes that this requirement
is an essential component of the total
energy control program. Notification of
affected employees when lockout or
tagout is going to be applied provides
the perfect opportunity for the employer
or authorized employee who notifies
them of the impending interruption of
the normal production operation to
remind them and reinforce the
importance of the restrictions imposed
upon them by the energy control
program.
OSHA believes that these measures
are important to ensure that employees

who operate or use machines or
equipment do not unknowingly attempt
to reenergize those machines or
equipment that have been taken out of
service and deenergized for the
performance of activities covered by
this standlard. The lack of information
regarding the status of the equipment
could endanger both the servicing
employees and the employees
attempting to reenergize or operate the
equipment. Such notification is also
needed after servicing is completed to
assure that employees know when the
control measures have been removed.
Without such information, employees
might mistakenly believe that a system
is still deenergized and that it is safe to
continue working on or around it.
This standard for the control of
hazardous energy is a "generic”
standard, and is written largely in terms
of the procedures and performance to be
achieved. OSHA does not consider it
practical to prescribe specific definitive
criteria for each possible use of energy
control measures in such a wide ranging
standard. However, the Agency believes
that the standard will enable the user to
make a choice of the most effective
control measure involving the use of
locks or tags, or a combination of the
two devices for securing energy isolating
devices. (As discussed above, paragraph
(c) of the standard provides criteria for
the selection of such devices.)
The main thrust of the standard is to
mandate the development,
documentation and implementation of
control procedures, and this is to be
accomplished as outlined in paragraph
(d) of the standard. The employer is
given considerable flexibility in
developing a control program, and such
a program will be evaluated by OSHA
compliance officers to determine
whether it meets all the criteria in this
standard.
Although the Final Rule notes the
Agency preference for lockout, this
standard does not impose lockout
requirements in all cases for reasons
discussed earlier. OSHA intends to
address the need for and the feasibility
of more specific lockout or tagout
requirements for particular types of
equipment or processes on an individual
basis, as appropriate, in future
rulemakings. This will involve revision
of existing standards and promulgation
of new ones, as necessary. (Examples of
current provisions in the OSHA
standards which contain specific
lockout/tagout requirements can be
found in the previous discussion of
proposed paragraph (a)(3)(iii).)
Paragraph (d) of both the proposal
and Final,Rule provides that five
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separate and distinct steps be followed
in meeting the procedural requirements
of paragraph (c)(1) (Procedure) and the
application of energy control (lockout or
tagout) measures, and that the actions
be taken in the sequence presented.
Paragraph (d)(1) requires that in
preparation for shutdown of machinery
or equipment, the authorized employee
must know about the type and
magnitude of the energy, the hazards
involved, and the means of controlling
them. Paragraph (d)(2) then requires that
the machine or equipment be turned off
or shut down by an authorized employee
according to the established procedures.
This is the starting point for all
subsequent actions necessary to put the
machine or equipment in a state that
will permit employees to work on it
safely.
In many operations, activation of an
electrical push-button control or the
movement of a simple throw switch
(electrical, hydraulic, or pneumatic) to
the “stop” or “o f f mode is sufficient to
meet this provision. In other cases,
however, such as those found typically
in a refining or chemical process, there
are control devices that do not
necessarily address an “off-on” or
“start-stop ” condition (i.e., level
controls, pressure controllers, etc.). In
these instances, a series of
predetermined steps may be necessary
to achieve a shutdown of the machine or
equipment.
One commenter (Ex. 2 - 28) suggested
that any qualified (trained) employee be
allowed to shut down or turn off
machines or equipment. Another
commenter (Ex. 2 - 41) suggested
allowing machine operators to shut
down or turn off the equipment. OSHA
is aware that although an authorized
employee would usually have the
necessary knowledge and capability to
shut down machines or equipment, a
machine or equipment operator or user
should also be in a position and know
how to shut down the machine or
equipment he/she is utilizing. In many
cases, allowing a machine or equipment
operator or user to shut it down when
something goes wrong may save time
and money, and may possibly avoid an
accident. In many cases, the affected
employee may be infinitely more
familiar with the shutdown procedure
for a machine or equipment, and would
be able to accomplish the shutdown
more rapidly and safely than an
authorized person who does not work
with that particular machine or
equipment every day.
In the event that a machine, or
equipment malfunctions, the wise and
prudent thing to do in most cases is to
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require that the machine or equipment
the equipment as provided in paragraph
be immediately shut down. Shutting
(d)(1) be performed only by authorized
down a machine or equipment is
employees. Since the use of lockout or
analogous to stopping the production
tagout is presumed by OSHA to be
operation. Contrary to the opinion of
individual protection, identification and
one commenter (Ex. 2 - 71) who stated
operation of the energy isolating devices
that OSHA should not mandate
must be done only by the authorized
equipment shut down as the mandatory
employees who are applying the locks or
first step of the procedure, OSHA
tags under the procedures.
believes that stopping the machine’s
As the fourth step in the procedure,
production function is the necessary and
paragraph (d)(4) provides that action be
appropriate first step in the procedure.
taken to secure the energy isolating
This commenter suggested that some
devices in a “safe” or “off” position.
machinery should have components
This paragraph requires that appropriate
moved to a safe position before shutting
and effective lockout or tagout devices
off the power. OSHA believes that the
be affixed to each energy isolating
necessary first step is to interrupt the
device by the authorized employee, and
production process to allow nonthat they be attached so as to prevent
servicing (affected) personnel to move
reactivation of the machine or
clear of the machinery or equipment.
equipment.
Once this is done and employees are not
Where no specific standard presently
exposed to a hazard, the machine or
requires the use of lockout versus
equipment can be restarted by the
tagout, paragraph (d)(4) requires the
authorized employee under the
employer to select an appropriate and
guidelines of paragraph (f)(1) when
effective method, in accordance with the
necessary to allow positioning of the
criteria set forth in paragraph (c)(2)
machine or equipment, or components
above. OSHA is of the opinion that, as a
thereof.
general rule, when it is feasible, the
Following shutdown of the machine or
physical protection offered by the use of
equipment as outlined in (d)(2),
a lock, when supported by the
paragraph (d)(3), as the next step in the
information provided on a tag used in
procedure, provides that energy
conjunction with the lock, provides the
isolation devices be physically located
greatest assurance of employee
and operated in such a manner as to
protection from the release of hazardous
isolate the machine or equipment from
energy. OSHA has discussed in the
the energy source(s). For example, once
section entitled “Major Issues” the
an electrical push-button control has
arguments for the use of lockout and
been utilized to stop the movement of
tagout.
machine or equipment parts as the first
Paragraph (d)(5) provides that the
step of the shutdown procedure,
next step taken in the energy control
isolation can then be accomplished by
procedure is to determine the presence
ensuring that the push-button circuitry
of, and relieve, disconnect and/or
cannot be supplied with additional
restrain all potentially hazardous, stored
electrical energy. For such equipment,
or residual energy in the machine or
the isolation requirement can be
equipment. Up to this point, the purpose
accomplished by the employee’s actions
of following all the steps of the
in tracing the path from the control
procedure has been to enable the
toward the energy source until he/she
employee to isolate and block the source
locates the energy isolating device, and
of energy feeding the machine or
moving the energy isolating device
equipment to be worked on, at a point
control lever to the “safe, ” “off,” or
beyond which it can not be bypassed.
“open” position. Performing these
However, energy can very easily be
actions will prevent the réintroduction
trapped in a system downstream from
of energy to the push-button circuitry
an energy isolating device, or can be
and will isolate the operating control
present in the form of potential energy
and the machine or equipment from the
from gravity or from spring action.
energy source.
Stored or residual energy of this sort
One commenter (Ex. 2 -41) suggested
cannot be turned on or off; it must be
that OSHA add the restriction that only
dissipated or controlled.
authorized employees be allowed to
When energy may still be present in a
either locate and operate or supervise
system that has been isolated from the
the operation of energy isolating
energy source, this paragraph requires
devices. Instead of adding individual
that energy to be controlled before an
restrictions to each of the procedural
employee attempts to perform any work
steps of the standard, OSHA has added
covered by the scope of the standard.
a new paragraph (c)(8) to the final
Compliance with this provision might
standard which requires that all steps of
require, for example, the use of blocks or
the procedure except initial shutdown of
other physical restraints to immobilize
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the machine, machine components, or
equipment where necessary for control
of the hazard. In the case of electrical
circuits, grounding might be necessary to
discharge hazardous energy. Hydraulic
or pneumatic systems might necessitate
the use of bleed valves to relieve the
pressure.
There were four commenters (Ex. 2 32, 2 - 7 1,2 - 74 and 2 - 80) who discussed
the requirement for the release or
restraint of stored or residual energy.
One commenter (Ex. 2 - 71) pointed out
that there are several types of stored or
potential energy which only the concept
of zero mechanical state (ZMS)
adequately covers. Examples of these
hazards are machinery components
which run on a cam or other concentric.
For this type of machinery, the cam or
concentric dictates the motion of the
component or pivotal machine
components which could be set in
motion by inadvertent employee
contact
ZMS is die concept which was
originally developed to simplify the
requirements for disabling sophisticated
machines and processes by reducing the
possibility of mechanical movement to a
minimum. The concept of ZMS is spelled
out in the ANSI Z241.1 -1975 American
National Standard Safety Requirements
for Sand Preparation, Molding and
Coremaking in the Sand Foundry
Industry. (Ex. 2 -71). ZMS specifies that
every power source that can produce
movement of a machine member must
be locked out.
OSHA has reviewed this
aforementioned consensus standard and
believes that adoption of this OSHA
standard will better effectuate die
purposes of the OSH Act. The OSHA
standard requires the adoption and
utilization of a complete program for the
control of hazardous energy, including
energy sources not specifically
addressed by the ANSI Z241.1 standard.
Further, OSHA believes that die energy
control procedures established in this
final rule are consistent in most respects
with those of ANSI Z241.1.
The Final Rule addresses these and
other hazards of stored or residual
energy in a performance manner. Rather
than trying to determine all of the
potential manners in which this energy
can be stored or retained in machines,
equipment and the materials being
utilized in the production process, as
noted earlier, OSHA requires in
paragraph (d)(1) that the authorized
employee must have knowledge of the
energy, its hazard and how to control it
(including stored or residual energy).
This paragraph (d)(4) requires the stored
or residual energy to be relieved,
disconnected, restrained or otherwise

rendered safe as part of the energy
control procedure.
One commenter (Ex. 2 - 74) suggested
adding the phrase, “unless stored
mechanical energy is a necessary
element in the equipment or process.“
OSHA has answered this objection by
requiring in this provision that stored or
residual energy must be rendered safe
before the servicing or maintenance may
be conducted. OSflA believes that if
stored or residual energy is hazardous,
something must be done to protect the
employees.
One commenter (Ex. 2 - 80) said that
OSHA should consider a block, chain or
other instrument used for restraining
stored or residual energy to be a type of
energy isolating device which does not
require a lock or tag. Although OSHA
defines a block as a form of energy
isolating device, the requirement for the
use of locks or tags is separate and
distinct from the requirement for
restraining stored or residual energy and
the addition of a lock or tag, in most
cases, would not materially add to the
effectiveness of the block.
One commenter (Ex. 2 -32) suggested
making it clear that the stored or
residual energy is only that which is
downstream from the energy isolating
device. OSHA acknowledges that the
standard is intended to control energy
as it relates to the energy isolating
device and the machine or equipment
being serviced, and that the only stored
or residual energy addressed by the
standard is that which could reenergize
that equipment or be released while the
servicing operation is being performed.
In paragraph (d)(4)(ii) the standard
requires that verification of isolation
shall be continued until the servicing or
maintenance is completed when the
possibility of the reaccumuialion of
stored energy exists. There was one
commenter (Ex. 2 - 32) who stated that no
work should be allowed to proceed until
there is assurance that reaccumulation
of stored energy cannot occur.
OSHA believes that this requirement
of the standard should remain as
proposed since there is no manner to
ensure that some leakage or drainage of
energy or energy containing substances,
such as supercooled or myogenic fluids,
can occur. In the case of one of those
substances being present in a piping,
containment or transport system, a
certain amount of leakage may occur
without endangering employees.
However, if servicing or maintenance
must be performed on such a system, the
standard requires the employer to
continue to verify the isolation of energy
sources which may be hazardous, in
order to assure that such leakage does
not approach a dangerous level. This

may involve means such as continuous
monitoring for the displacement of
oxygen or the buildup of the
concentration of the substance toward
the lower explosive limit of the
substance, such as could occur with a
hydrogen system.
In paragraph (d)(6), as the sixth step
in the energy control procedure, the
authorized employee must ensure that
the previous steps of the procedure have
been taken to isolate the machine or
equipment effectively. This must be
done prior to starting the servicing or
maintenance work. The authorized
employee needs to verify that the
machine or equipment has been turned
off or shut down properly as required by
paragraph (d)(2) of this standard; that all
energy isolating devices were identified,
located and operated as required by
paragraph (d)(3); that the lockout or
tagout devices have been attached to
energy isolating devices a s required by
paragraph (d)(4); and that stored energy
has been rendered safe as required by
paragraph (d)(5).
This step of the procedure may
involve a deliberate attempt to start up
equipment which should not be capable
of activation because of the application
of the energy control devices. It is an
action intended to assure the employee
that energy from the main power source
ha 3 been effectively isolated, that
residual or stored energy has been
blocked and that injury could not result
from inadvertent activation of the
operating controls. Another means of
testing the machine or equipment is by
the use of appropriate test
instrumentation. This method would be
appropriate for use in cases involving
electrical circuits and equipment, for
example, where verification of isolation
could be accomplished by using a
voltmeter to determine that there is no
electrical energy available to the
machine. Similar test equipment can be
utilized to test for the presence of other
energy types and sources.
OSHA also considers the use of visual
inspection procedures to be of critical
importance throughout the lockout or
tagout procedures. Visual inspection can
confirm that switches, valves, breakers,
etc. have been property moved to and
secured in the "off ” or “safe ” position.
Observing the position of the electrical
main power disconnect switch can, for
example, confirm that the switch is
either in the “off” (open) or “on”
(closed) position. Visual inspection can
also verify whether or not locks and
other protective devices have been
applied to the control points in a manner
that would present the unsafe movement
of the switches or valves. Finally, a
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visual inspection can be used to verify
that isolation has taken place by
determining that all motion has stopped
and that all coasting parts such as
flywheels, grinding wheels, saw blades,
etc., have come to rest.
OSHA emphasizes that in order to
verify that hazardous energy has been
isolated, the authorized employee may
need to use a combination of the above
methods. The appropriate combination
will depend upon the type of machinery
or equipment involved, the complexity
of the system, and other factors.

Paragraph (e) requires that certain
actions be taken by authorized
employees before lockout or tagout
devices are removed from energy
isolating devices. These actions are
intended to ensure that: (1) The machine
or equipment has been returned to an
effective operating condition; (2) any
employees who might be exposed to
injury due to the process of restoring
energy are made aware that such
process is to begin; and (3) those
employees having the responsibility for
removal of the devices have been
identified together with the specific
conditions necessary for the procedures
to take place.

One commenter (Ex. 2 - 70) contended
that the requirements of paragraph (e)
were unduly burdensome and
impractical in large plants where
numerous employees may be working.
OSHA does not believe that this is the
case. When servicing or maintenance is
done on a large machine or complex
system of equipment by a large number
of employees, the machine or equipment
would probably be operationally intact
before the work begins. When the work
is completed, paragraph (e)(1) merely
requires that before the equipment is
reenergized, the employees who did the
servicing or maintenance work complete
the job by replacing guards and other
machinery components and cleaning up
after themselves. Paragraph (e)(2) then
requires a check for safe location of
employees and notification that the
equipment is to be reenergized. A simple
procedure to follow to verify that the
work area and the machinery is ready to
be used for its production function is for
a foreman, supervisor or leadman
(whoever is in charge) to ask the
workmen if they are done and then to
spot check to ensure that all appears
ready to resume normal operations.

Because each servicing employee will
have his/her own lockout or tagout
device attached to the energy isolating
device during the servicing operation,
the person in charge of the servicing
operation will first determine whether
all such devices have been removed by
the servicing employees. This is an

essential step in the procedure, and
paragraph (e) requires that a final
verification be performed to ensure that
it is safe to reenergize the equipment
after servicing is completed. Further, a
check on the satisfactory completion of
the work can also ensure that the
machine or equipment will not be
damaged by its start up. Although the
purpose of the final check is to protect
employees, it can also prevent needless
downtime of the machine or equipment
because the servicing or maintenance
was not done correctly and/or
completely the first time.
Paragraph (e)(1) requires that the
workplace area around the machine or
equipment be inspected to ensure that
nonessential items have been removed
and that equipment components are
operationally intact. This step ensures
that tools, machine parts and materials
have been removed, and that
mechanical restraints, guards and other
machine parts have been replaced
before returning the machine or
equipment to its operational mode.
Depending on the complexity of the
machinery and the type and degree of
servicing performed, visual inspection
alone might be sufficient to meet this
requirement, or there might have to be
additional measures such as check lists
and other administrative procedures.

One commenter (Ex. 2 -28) suggested
the elimination of the words
“nonessential items” from this
requirement and to substitute words
which indicate that the only things that
must be removed are those machines
which could cause injury to employees
or damage to items. OSHA believes that
the cleanup requirement must of
necessity be a broad one, since virtually
any extraneous item in the servicing
area could cause injury to employees if
the machinery or equipment were to be
reenergized before such items are
removed. Further, OSHA believes that
the cleanup process should not involve
an evaluation of whether each item in
the area could or could not cause injury.
If an item does not have to be in the
servicing area after the servicing is
completed, OSHA believes that the”
prudent step is to assure that it is
removed before the equipment is
reenergized. Accordingly, paragraph
(e)(1) is not being changed from the
proposal.

In paragraph (e)(2), OSHA proposed
that the work area be checked to be sure
that employees are clear of the machine
or equipment before energy is restored
to it. This determination will usually
include a visual inspection, and
depending on the scope of the operation
and the equipment involved, may
involve the use of administrative
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procedures and warning devices such as
horns, bells or buzzers.
There was one commenter (Ex. 2 - 28)
who discussed this requirement. This
commenter suggested that the terms
“work area ” and "all employees” were
vague and misleading. OSHA believes
that the “work area ” for servicing will
depend upon many factors, such as the
type of equipment being serviced, the
type of energy involved, and the extent
of the servicing operation. OSHA’s
intent is that the work area include any
area in the immediate vicinity of the
machine or equipment being serviced, in
which employees might be endangered
by the startup process. Because of the
broad scope of this standard, it is not
possible to define with greater
specificity what this area will
encompass for any given workplace or
servicing operation. The employer is in
the best position to evaluate the
equipment in the workplace, and to
make a determination of areas where
employees may be exposed to the
hazards of the machinery or equipment.
It cannot be overemphasized that
employees performing tasks on
deenergized equipment may be exposed
to. hazards involving serious injury or
death if the status of the lockout or
tagout control can be changed without
their knowledge. For this reason, OSHA
requires in paragraph (e)(3) that lockout
or tagout devices be removed by the
employees who applied them. The
proposal considered whether an
exception should be provided for two
types of situations in which the device
may be removed under the direction of
an authorized employee using specific
procedures. Paragraph (e)(3)(i), as
proposed, would have permitted other
authorized employees to remove a
lockout or tagout device when the
employee who applied the lockout or
tagout device is not available to remove
it. This provision was intended to cover
situations such as those that might arise
from the sudden sickness or injury of an
employee, key loss, or other emergency
conditions. Proposed paragraph (e)(3)(ii)
would have permitted use of the
exception for unique operating activities
involving complex systems, where the
employer could demonstrate that it was
not feasible to have the device removed
by the employee applying it. This was
intended to provide flexibility in
operations similar to that where the
removal of a lockout or tagout device at
a remote electrical transmission or
distribution system location was
required and the process was controlled
by a written procedure that uses an
authorized employee operating from a
central control point to communicate
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instructions to employees working in the
Held.
There were 9 commenters (Ex. 2 -29,
2 -32, 2 -44, 2 -50, 2 - 57, 2 - 58, 2 -59, 2 - 63
and 2 - 70) who discussed allowing
exceptions to the rule requiring that
lockout devices have to be removed by
the employees who applied the devices.
Two commenters (Ex. 2 - 29 and 2 -44)
stated that the exceptions as written
were too broadly drawn and would
nullify the standard. Several
commenters (Ex. 2 - 32, 2 - 57 and 2 -63)
claimed that allowing any exceptions
would be unsafe. In contrast, there were
four commenters (Ex. 2 - 50, 2 -58, 2 -59
and 2 - 70) who suggested that, the
exception should be more flexible so
that the employer has more leeway,
such as allowing the existence of either,
rather than both, of the two conditions
spelled out m proposed paragraphs
(e)(3)(i) and (e)(3)(ii) to trigger the
exception.
In paragraph (e}{3) of this Final Rule,
OSHA is requiring that as a general rule,
the authorized employee who affixes a
lockout or tagout device is the only one
allowed to remove it OSHA believes
that each such employee must have the
assurance that the device is in his/her
control, and that it will not be removed
by anyone else except in an emergency
situation. The entire energy control
program in this standard depends upon
each employee recognizing and
respecting another employee’s lockout
or tagout device. The servicing
employee relies upon the fact that he/
she applied the device, and assumes
that it will remain on the equipment
while he/she is exposed to the hazards
of the servicing operation.
OSHA can envision very few
instances which would justify one
employee’s removal of another’s lockout
or tagout device. However, in a true
emergency, and not merely because the
employee is not available, the employer
may be able to demonstrate a need to
remove an employee’s lockout or tagout
device. An exception to paragraph (e)(3)
of the final rule is being provided to
allow for such situations, and is
discussed further below. OSHA
emphasizes that removal of a personal
lockout or tagout device by another
person may not be based on
convenience or simple unavailability of
the employee. If a lockout or tagout
device is attached, it is assumed that the
employee who attached that device is
engaged in servicing the equipment to
which the device is attached, and that
person is exposed to the hazards of
reenergization. Therefore, as a general
matter, the protection of that employee
requires that he/she have complete

control over his/her lockout or tagout
device. Some modification of the general
rule is warranted in the case of transfer
of authority between shifts, as discussed
in paragraph (f)(4) below, and to a
limited extent in group lockout or tagout,
as discussed in paragraph (f)(3) below,
both of which involve coordination of
activities between servicing employees.
Under fire exception to paragraph
(e)(3), the employer may direct the
removal of a lockout or tagout device by
another employee only if the energy
control program incorporates specific
procedures and training for that
purpose, and only where the employer
can demonstrate that the alternative
procedure will provide equivalent safety
to having the employee remove his/her
own device. The procedure must
include, at a minimum, the following
items: First, verification that the
authorized employee is not at the
facility; second, making all reasonable
efforts to contact that employee to
inform him/her that his/her device has
been removed; and third, ensuring that
employee knows of that device removal
before he/she resumes work at the
facility. These steps are necessary to
ensure that the employee who is
protected by the device is not exposed
to energy hazards either at the time of
its removal or afterwards.
Paragraph (f)(1) requires that the
employer develop and utilize a
procedure that establishes a sequence of
actions to be taken in situations where
energy isolating devices are locked out
or tagged out and there is a need for
testing or positioning of the machine or
equipment or components thereof. These
actions are required m order to maintain
the integrity of any lockout or tagout
protection for the servicing employees. It
is also necessary in order to provide
optimum safety coverage for employees
when they have to go from a
deenergized condition to an energized
one and then return the system to
lockout or tagout control. It is during
these transition periods that employee
exposure to hazards is high, and a
sequence of steps to accomplish these
tasks safely is needed.
Paragraph (f)(1) prescribes a logical
sequence of steps to be followed in
situation where energy isolating devices
are locked out or tagged o u t and when
there is a need to test or position the
machine, equipment or components
thereof. The steps offer necessary
protection to employees when they are
involved in this activity. The procedure
is clear- cut and should require little or
no explanation other than the contents
of the standard itself.

It should be pointed out that OSHA is
allowing the removal of the lockout or
tagout devices and the reenergization of
the machine or equipment only during
the limited time necessary for the testing
or positioning of the machine, equipment
or component thereof. This paragraph
does not allow the employer or
employee to disregard fee requirement
for locking out or tagging out during the
other portions of file servicing or
maintenance operation. This exception
is only a temporary measure to be used
only to accomplish a particular task for
which energization is essential.
In paragraphs (f)(2) (i) and (ii), the
final standard requires that whenever
outside servicing personnel are engaged
to perform any of the activities covered
by this standard at a plant or facility,
the employer at that facility must inform
the authorized representatives of the
servicing organizations (contractors,
service representatives, etc.) of the
lockout or tagout procedures used by the
facility. The standard also requires the
plant or facility employer to verify that
the procedures to be used by outside
service representatives are at least as
protective of his/her employees as the
procedures used in the plant or facility,
and that the employees in the plant or
facility understand the restrictions or
prohibitions of the contractor’s
procedure and the energy control
program of the outside servicing
organizations.
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 hazards as would exist if the
employer's own employees were
pel-forming the work. These hazards can
pose a threat to both the outside service
representatives and the employees in
the plant or facility.
The outside servicing personnel would
certainly be expected to knowabout the
specific equipment being serviced, but
they might not be familiar with the
energy control procedures being used in
the particular workplace. Similarly, the
employees at the worksite might be
familiar with the procedures being used
by their own employer, but they might
not know what to do if the contractor
has a procedure which differs from their
own. If such procedures were not
coordinated, each group of employees
might be endangered by the actions of
the other, even if each one followed its
own procedures.
This standard is intended to ensure
that both the employer and the outside
service personnel are aware that their
interaction can be a possible source of
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injury to employees and that the close
coordination of their activities is needed
in order to reduce the likelihood of such
injury. OSHA sees the proper utilization
of these provisions, when they are
understood and agreed upon, as a way
to prevent misunderstandings by either
plant employees or outside service
personnel regarding the use of lockout
or tagout procedures in general, and
withregard to the use of specific lockout
or tagout devices that are selected for a
particular application.
There were several commenters (Ex.
2 -3, 2 - 41, 2 - 58 and 2 -67) who suggested
OSHA require outside contractors to use
the same procedures as used in die plant
or facility that the work is being done.
OSHAbelieves that it might adversely
affect the safety of employees if the
standard were to require them to comply
with a procedure which is unfamiliar to
them and differs from their usual
practices under their own employer's
energy control program. Further, by
allowing each employee to use the
procedure that he/she is familiar with,
there is greater assurance that the
employees will willingly use the
procedure.
When different procedures are being
used by the contractor and the facility
employer, the standard requires each
employer to determine the impacts of
the other employer’s procedure on his/
her own employees, and to assure that
those employees are protected as
effectively under the other procedure as
they would be under their own
procedure. For example, if there are
elements of the contractor’s procedure
which need to be explained to the
facility employees, or if there are other
steps needed to assme their safety
under that procedure, the facility
employer must provide these employees
with adequate support and information
to provide the necessary protection.

Several commenters (Ex. 2 - 35, 2 - 39, 2 40, and 2—69) recommended specifying
that the plant or facility employer
require compatibility of procedures.
Because of the wide range of potential
programs and procedures to be
developed under this standard, OSHA
considers that a requirement for full
compatibility of procedures would be
difficult, if not impossible, to implement
with any degree of consistency.

However, OSHA believes that if each
employer provides the necessary
information on his/her energy control
procedure to the other employer whose
employees are affected by that
procedure, both employers will be able
to evaluate the different procedures and
determine what information needs to be
provided to their respective employees.
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Accordingly, paragraph (f)(3) of the
Final Rule requires that the plant or
facility manager inform the outside
contractor about the lockout or tagout
procedures used in die facility; that the
plant or facility employer assure that the
contractor ’s procedure provide
equivalent protection to the plant
employees; and that the employees in
the facility understand and comply with
the instruction and prohibition of the
procedures.
The requirement for coordination
between the contractor and the on-site
employer is intended to deal with the
potential for either one’s employees to
create or compound the hazards to
which the other’s employees are
exposed. Regardless of the degree of
coordination required by paragraph
(f)(2), each covered employer, whether
contractor or on -site employer, has an
independent obligation under the OSHA
Act to provide the protection under the
standard for his/her own employees.
The facility owner must look at
various aspects of the contractor ’s
energy control program to assure that
his/her employees are not placed at an
increased risk. For example, is the
contractor 's means of notifying the
affected employees of the pending
lockout or tagout as thorough as the
facility employer’s? Is the procedure for
identifying the energy isolating devices
as exhaustive or complete as the facility
employer’s? Is the method of lockout or
tagout used by the contractor recognized
and respected by the facility’s
employees? Does the contractor ’s
procedure take into account the
possibility of reaccumulation of stored
energy (if that is a potential problem)?
Does the contractor ' s procedure for
removal of lockout or tagout devices and
reenergization and startup of the
machine or equipment provide for
employee notification and ensuring die
equipment is safe before startup? If any
of the steps in the contractor's
procedures fail to cover significant or
essential conditions Of the workplace
which could adversely affect the safety
of the facility employees, action must be
taken by the facility employer to
minimize the potential for injury to his/
her employees.
Proposed paragraph (f)(3) contained a
series of provisions dealing with group
lockout. In brief, group lockout involves
the performance of servicing or
maintenance activities when more than
one employee is engaged in the servicing
operation, using a group lockout device,
with an authorized employee directly
responsible for the performance of the
overall servicing. The proposed
requirement for group lockout specified
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that the authorized employee would
have a primary lock, which is affixed
when the equipment is deenergized, and
is removed when the job is completed. It
did not provide for the use of individual
locks or tags by the individual
employees in the group. Die proposal
would have allowed this system, with
the authorized employee being
responsible for the safety of all the
employees in the group, if that program
provided the same degree of safety as
personal lockout or tagout.
Based on the record (Ex. 2 -27, 2 -29, 2 32, 2 -44, 2 -63, 2 -99, 2 -106, 51, 56, 80, Tr.
pg. W l - 142), OSHA has reexamined the
issue of group lockout and has
concluded that an additional element is
necessary for the safety of the servicing
employees: each employee in the group
needs to be able to affix his/her
personal lockout or tagoutsystem
device as part of die group lockout. This
is necessary for several reasons: first,
the placement of a personnal lockout or
tagout system device enable that
employee to have a degree of control
over his/her own protection, rather than
having to depend completely upon other
people; second, the use of a personal
device will enable each servicing
employee to verify that the equipment
has been properly deenergized in
accordance with die energy control
procedure, and to affix his/her device to
indicate that verification; third, the
presence Of an employee's lockout or
tagout system device will inform all
other persons, including the other
servicing employees and supervisors,
that the employee is still working on the
equipment; fourth, as long as that device
remains attached, the authorized person
in charge of the group lockout or tagout
knows that the job is not completed and
that it is not safe to reenergize the
equipment; and, fifth, the servicing
employee will continue to be protected
by the presence of his/her device until
he/she removes it. The authorized
employee in charge of the group lockout
or tagout does not remove the group
lockout device until each employee in
the group has removed his/her personal
device, indicating that employees are no
longer exposed to the hazards from the
servicing operation. OSHA is convinced
that the use of individual lockout or
tagout system devices to supplement the
group lockout device is necessary for the
safety of the servicing employees.

The proposed rule contained several
general elements for group lockout,
including provision on primary
responsibility and coordination of work
forces. These elements are carried
forward in the Final Rule. The
requirement for the use of personal

36682

Federal Register / Vol. 54, No. 169 / Friday, Septem ber 1, 1989 / Rules and Regulations

lockout or tagout devices will only
enhance the overall effectiveness of
these provisions, because the authorized
employee in charge of the group lockout
will be better able to evaluate the status
of the servicing operation, as well as to
determine which, if any, of the servicing
employees are working on the
equipment at a particular time.
OSHA requires in paragraph (f)(3) that
when a crew, craft, department or other
group lockout or tagout device is used, it
must provide the authorized and
affected employees with a degree of
protection that is equivalent to the use
of personal lockout or tagout
procedures. As in the case of other
forms of lockout or tagout protection,
the employer who uses a group lockout
or tagout system must develop a
procedure which encompasses the
elements set forth in paragraph (c)(4).
Paragraph (f)(3) identifies requires
several key provisions which must be
included in all group lockout or tagout
procedures. If a single lockout device or
set of lockout devices (often referred to
as “operations locks”) are utilized to isolate the machine or equipment from »
the energy sources, each authorized
employee is afforded a means to utilize
his/her personaUockout or tagout
devices so that no single employee has
control of the means to remove the
group lockout or tagout devices while
employees are still servicing or
maintaining the machine or equipment.
This can be accomplished by the use of
a lockout or other similar appliance.
Once the machine or equipment is
locked out, the key is placed into the
lockbox and each authorized employee
places his/her lockout or tagout device
on the box. When each individual
completes his/her portion of the work,
that person removes his/her lockout or
tagout device from the lockbox. Once all
personal lockout or tagout devices have
been removed, the key for the group
lockout devices for the machine or
equipment can be used to remove that
group lockout device. This method
provides protection for all employees
working under the protection of a
particular group lockout or tagout
device. When more than one group is
involved, another authorized person
might need to maintain responsibility for
coordination of the various lockout
control groups in order to ensure
continuity of protection and to
coordinate workforces.
In addition to designating and
assigning responsibility to authorized
employees, paragraph (f)(3) requires the
employer to develop and implement
procedures for determining the exposure
status of individual crew members and

for taking appropriate measures to
control or limit that exposure.
These provisions are seen by OSHA
as requiring at least the following steps:
1. Verification of shutdown and
isolation of the equipment or process
before allowing a crew member to place
a personal lockout or tagout device on
an energy isolating device, or on a
lockout box, board, or cabinet;
2. Ensuring that all employees in the
crew have completed their assignments,
removed their lockout and/or tagout
devices from the energy isolating device,
the box lid or other device used, and are
in the clear before turning the equipment
or process over to the operating
personnel or simply turning the machine
or equipment on.
3. Providing the necessary
coordinating procedures for ensuring the
safe transfer of lockout or tagout control
devices between other groups and work
shifts.
The special coverage of paragraph
(f)(3) recognizes the importance of group
lockout and/or tagout devices used
under conditions in which the safety of
all employees working in the group is
dependent on how those devices are
used. For that reason, it involves a
closer examination of the conditions,
methods and procedures needed for
effective employee protection.
OSHA also believes that by requiring
each servicing employee to attach his/
her own device in group servicing
operations, it becomes possible to
extend coverage of group servicing
activities under paragraph (f)(3) beyond
lockout, as envisioned by the proposal,
to cover tagout, as well. This would
primarily involve equipment which has
not been designed to accept a lockout
device. OSHA believes that when a
group lockout or tagout procedure is
properly implemented, it adds an
additional element of protection to
servicing employees: the authorized
employee in charge of the group
servicing operation applies a group
lockout or tagout device to the
equipment being serviced, and each
servicing employee attaches a personal
lockout or tagout device to the group
device. These individual devices are
removed by the employees who applied
them, leaving the group device attached.
These employees, by clearing the
equipment and removing their own
devices, indicate that they are no longer
exposed to the hazards of the servicing
operation. The authorized employee in
charge of the group servicing operation
then verifies that all elements of the
group servicing have, in fact, been
completed, and that it is safe to
reenergize the system, before he/she

removes the group device. Thus, the
additional step provides further
assurance that reenergizing the
equipment will not endanger employees.
Expanding group procedures to
encompass tagout as well as lockout
will extend the additional protection to
operations which would otherwise be
permitted under this standard to use
tagout devices instead of lockout.
One of the most difficult problems to
be dealt with by this standard involves
the servicing and maintenance of
complex equipment, particularly when
the work extends across several
workshifts. Under the basic approach
taken by this standard, each servicing
employee is responsible for the
application and removal of his/her own
lockout or tagout device. However, the
record indicates that the servicing of
some complex equipment may take days
or weeks, and that in some cases,
hundreds of lockout or tagout devices
may be necessary. EEI (Ex. 56) noted
that in some major maintenance
operations, it can take a day or more
just to apply lockout/tagout devices to
all energy isolating devices. CMA (Ex.
56) explained that in a chemical plant,
certain “turn-around” jobs may require
the locking or tagging of a hundred or
more energy isolation devices and
require 25 or more employees to perform
the servicing.
Paragraph (f)(4) of this Final Rule
requires that specific procedures be
utilized to ensure continuation of
lockout or tagout protection for
employees during shift or personnel
changes in order to provide for an
orderly transfer of control measures,
and to be certain that the machine or
equipment is continuously maintained in
a safe condition. As with group lockout
or tagout, this task is accomplished as
part of the procedures that are defined
in performance language in paragraph
(c)(4). Paragraph (f)(4) requires specific
procedures whenever transfer of control
measures is necessary. The underlying
rationale for these provisions, whereby
hazardous energy control responsibility
is transferred, is for the maintenance of
uninterrupted protection for the
employees involved. It is therefore
considered essential that lockout or
tagout devices be maintained on energy
isolating devices throughout the
transition period.
Basically, the transfer of
responsibility can be accomplished by
the on-coming shift employees accepting
control of the system involved prior to
the release of control by the off-going
employees. Also, the procedures,
whether they necessitate the use of
simple control measures or the more
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detailed use of logs and check lists to
accomplish an orderly transfer, are to be
followed by an assurance -that the
system is indeed safe for employees to
continue working. This assurance
involves action by the authorized or
supervisory employee responsible for
the transfer to verify the continued
isolation of energy in the system.
There was considerable discussion at
the hearings with regard to proposed
paragraph (f)(4), concerning the need to
ensure continued protection during shift
or personnel changes. This paragraph
was intended to provide protection for
servicing operations which extend over
more than one shift, usually involving
from a few to large numbers of
employees on each shift. OSHA
attempted to provide a means of
assuring that there is no gap in coverage
between the off-going employee’s
removal of his/her lockout or tagout
device and the on-coming employee’s
attachment of his/her own device.
Several participants a t the hearings
testified as to methods used in their
facilities to deal with this situation. EE1,
for example, (Tr. pg. W 2 - 22 - 2 - 26)
testified that for complex jobs involving
large numbers of energy control devices
and many employees on different shifts,
member companies use work permits
which must be reauthorized at the
beginning of each shift. The lockout/
tagout devices which are attached to the
energy control means at -the start of the
job are not removed between shifts.
Before beginning work, die on-coming
shift employees walk through the
equipment and verify that the -equipment
has been deenergized and that proper
procedures have been followed. Another
system, involving an “operations lock,”
was endorsed by representatives of API
(Ex. 57, Tr. pg. H 40) and OCAW (Tr. pg.
H69-70). An “operations lock,”
essentially a type of group lockout
device, is the first lock attached to the
equipment when the equipment is
deenergized, and it is the last lock
removed when the job is completed.
Each servicing employee attaches his/
her personal lockout/tagout device
while working on the equipment, and
removes the device when the job is
completed, or when leaving for the day.
OSHA believes that when properly
implemented, either of these methods
can provide adequate assurance to the
on-coming employee that the equipment
is safe to work on.
Perhaps the moat critical element of
assuring continuity of protection is
providing the individual employee with
an opportunity to verify that the
equipment has been deenergized. Even
more than in the case with individual

lockout ortagout, the on-coming
employee should not have to depend on
the actions of another employee or
supervisor, particularly one who has left
the workplace for die day, for assurance
that it is safe to work on the machinery
or equipment. The group lockout
provisions in paragraph (f)(4) of the
Final -Rule contain what OSHA believes
to be the necessary safeguards for these
situations. To the extent that the
procedures described by EE1, API, and
OCAW provide for individual
verification that the equipment has been
properly deenergized, and to the extent
that the procedures allow for the
servicing employee to attest to that
verification in accordance with the
standard, OSHA believes that such
procedures would comply wth the Final
Rule. In the case of the type of complex
servicing operation described by EEI,
involving large numbers of energy
isolation devices, large numbers of
servicing employees, and multiple shifts,
OSHA acknowledges that the removal
and replacement of the lockout/tagout
devices each shift could be overly
burdensome. In these situations, the use
of the work permit, with each employee
signing on and off the equipment,
combined with the employees walking
down the equipment to ensure continued
deenergization prior to beginning work,
would be an acceptable approach to
compliance with group lockout/tagout
and shift transfer provisions of the
standard.
Because the person applying the
lockout or tagout device is generally the
one being protected by that device, it is
essential that the device not be removed
by anyone else except in emergencies.
When an employee transfers servicing
duties to an employee on the next shift,
and the equipment is to remain
deenergized throughout the shift change,
it should not be an undue burden to
establish a procedure under paragraph
(f)(4) far the off-going employee to
transfer his/her authority to the oncoming employee. In situations where
the off-going employee removes his/her
lockout or tagout device before the oncoming employee arrives, the procedure
could allow for the off-going employee
to apply a tagout device at the time he/ .
she removes his/her device, indicating
that the lock had been removed, but that
the machine or equipment had not been
reenergized. The on-coming employee
would verify that the system w as still
deenergized, and would remove the
interim tag and substitute his/her
lockout device. This would assure that
the continuous protection is maintained
from one shift to another. When tagout
devices are used, it would be possible tto
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use a tag with space for the off-going
employee to sign off, giving the date and
time, and for the on-coming employee to
sign on, also giving the date and time.
Each employee would verify the
deenergization and energy isolation for
his/her own protection before signing
onto die tag.
VII. Regulatory Impact Analysis

Introduction
Executive Order 12291 (46 F R 13193,
February 17,1981) requires that a
regulatory analysis be conducted for
any rule potentially having major
economic consequences on die national
economy, geographical Tegions,
individual industries, or levels of
government. Consistent with these
requirements, (OSHA) has prepared a
Regulatory Impact Analysis (RIA) for
this Final Rule. The analysis includes: A
profile of the potentially affected firms
and employees; a description of
regulatory and nonregulatory
alternatives; an analysis of the
technological feasibility of the rule; and
a study of the potential social benefits,
economic costs, and environmental
impacts that may result from full
compliance with the rule.
The complete analysis, as summarized
in this section, is based on data and
information provided by the Eastern
Research Group (ERG) in a study
entitled, “Industry Profile Study of a
Standard for Control of Hazardous
Energy Sources Including Lockout/
Tagout Procedures” [Ex. 15). Additional
information was obtained from
comments submitted to OSHA in .
response to the proposed rule and a
supplemental ERG report [Ex. 21].
The Secretary has determined that
this action is a “major action ” as
defined by section 3(b) of Executive
Order 12291 as it will have an annual
effect an the economy of $100 million or
more. The Regulatory Impact Analysis is
available for inspection and copying in
the rulemaking docket.

Affected Industries
The Final Rule will affect most
employment covered by OSHA under
Part 1910 except: (1) Those activities
that are specifically excluded from
coverage such as certain work on plug
and cord type electrical equipment; and
(2) employment for which OSHA has or
is in the process of providing separate
coverage under a different Subpart or
Part, such as the oil and gas field
services industry. OSHA has estimated
that the rule will affect activities m
some 1,7 million establishments

38684

Federal Register / Vol. 54, No. 169 / Friday, September 1, 1989 / Rules and Regulations

employing approximately 39 million
workers.
To analyze the differing effects of the
rule, OSHA has divided the affected
industries into a high-impact group, a
low-impact group, and a zero or
negligible-impact group. The high-impact
group consists of all manufacturing
industries. In 1984, approximately 20
million workers were employed in
340,451 high-impact establishments.
Firms classified as low -impact include
those in transportation; utilities;
wholesale trade; retail food stores; and
several service industries, including
personal services, business services,
automotive repair, miscellaneous repair,
and amusement services. OSHA has
estimated that approximately 19 million
workers were employed in 1.4 million
low -impact establishments in 1984.
The negligible-impact group consists
of industries that ERG determined had
little potential for a lockout or tagoutrelated accident. Retail trade, finance,
insurance, real estate, service, and
public administration firms not
classified in the high or low -impact
sectors were included in this group.
The Agency’s analysis focuses on the
potential regulatory effects to high- and
low -impact firms.

Population at Risk
As noted, some 39 million workers are
employed in industries that may be
affected by the Final Rule. All such
workers have the potential for being
injured due to inadequate or nonexistent use of lockout or tagout. In
estimating the number of workers at risk
from exposure to hazardous energy,
OSHA classified “at-risk ” occupations
in the Final Rule as those being held by
individuals who would actually perform
lockout or tagout activities. Although
this approach tends to underestimate
the number of workers who could
benefit from promulgation of a lockout
or tagout rule, it does provide a good
measure of the number of workers who
will have to alter their work patterns to
comply with the rule. Thus, it is an
appropriate method for estimating the
costs of the rule. Based on the ERG
study [Ex. 15, p. 3- 35], OSHA has
determined that two million workers in
high-impact industries, and one million
workers in low -impact industries, are
employed in occupations where the
unexpected energization or start-up of
machines or equipment or release of
stored energy could cause injury to
employees. The-risk appears to be the
greatest for those workers employed as
craft workers, machine operators, and
laborers. Certain types of machinery,
such as packaging and wrapping
equipment, along with printing presses

and conveyors, are associated with a
high proportion of the accidents.

Significance of Risk
The installation, assembly, service,
repair, maintenance, change over, and
disassembly of machines, equipment,
and systems are activities integral to
most industrial processes. During these
activities, however, accidents often
result from the inadvertent energization
or movement of machinery or
equipment.
The ERG study [Ex. 15, p. 6 -27, 6 - 48]
estimated that two percent of ail
workplace injuries, and 7.1 percent of all
fatal occupational accidents, occur as a
result of inadequate or nonexistent
lockout or tagout procedures in
industries regulated under this Final
Rule. Based on these percentages, the
Agency has estimated that in 1984 there
were 144 fatalities, 33,432 lost workday
injuries, and 37,561 non-lost workday
injuries that occurred due to inadequate
lockout or tagout procedures in the
affected industries. Assuming that these
types of accidents grow proportionately
with the average level of employment,
approximately 1,530 fatalities, 352,965
lost workday injuries, and 396,560 nonlost workday injuries would occur
during the next 10 years in the absence
of a lockout or tagout standard.
The accidents commonly resulting
from inadequate or nonexistent lockout
or tagout activities tend to be
significantly more severe that the
average occupational injury. Injuries
typically include fractures, lacerations,
contusions, amputations, and puncture
wounds. The ERG study [Ex. 15, p. 6- 52]
estimated that such injuries cause
workers to lose an average of 24
workdays. By way of comparison, the
1981 Bureau of Labor Statistics ’
Occupational Injuries and Illnesses
Study [Ex. 18] reports that the average
lost time occupational injury involves 16
lost workdays.
Based upon the aforementioned
evidence, OSHA has determined that
the failure to control hazardous energy
results in a significant risk to employees.
Since the private market fails to provide
an adequate level of safety for workers
servicing and maintaining equipment,
the Agency has examined various
regulatory and nonregulatory
alternatives, including tort litigation,
distribution of information, workers ’
compensation, and industry selfregulation. The Agency has concluded
that the standard would reduce risk in
an optimal manner.

Technological Feasibility,
The Final Rule is written in
performance-based language that

permits firms to develop lockout or
tagout procedures that are most
appropriate for their specific machines
and equipment. Based on data gathered
during ERG site visits, OSHA has
determined that some firms of all sizes
and types are already in full compliance
with the Final Rule. As this rule would
not require the development of new
technologies or significant equipment
modifications, OSHA has determined
that all provisions of the standard are
technologically feasible.

Costs o f Compliance with the Rule
OSHA has estimated the cost of full
compliance with the standard based on
the most cost-effective methods of
implementing the Final Rule. The
Agency estimates that 72.5 percent of all
energy isolating devices are lockable (90
percent of the electrical disconnects and
66.7 percent of the valves) and will be
locked out under the Final Rule, while
the remaining 27.5 percent are not
lockable and will be tagged out. Thus,
the Agency has concluded that
promulgation of the rule will cost 631,000
establishments a total of $214.3 million
during the first year of implementation
and $135.4 million in subsequent years.
The costs of complying with the
standard can be briefly summarized by
category. For locks, tags, and other
hardware, the first-year cost is
estimated to be $18.5 million, and the
annual recurring costs amount to $8.9
million. For voluntary equipment
modification to facilitate lockout or
tagout, the first-year cost is estimated at
$27.0 million, with no annual recurring
costs. In terms of work practice
modifications, the first-year cost and the
annual recurring costs are $102.7 million
each. For planning and implementing
lockout or tagout procedures, the firstyear cost is calculated at $35.2 million,
and the annual recurring costs are
estimated at $21.0 million. For employee
training, the first-year cost is $31.0
million, and the annual recurring costs
are $3.6 million.
OSHA also has estimated the average
costs per establishment for firms not
currently using adequate lockout or
tagout procedures. First-year
compliance costs for establishments in
manufacturing industries, which are
classified as high-impact firms, would
range from $120 per firm for very small
establishments (those having less than
20 employees) to $28,172 for large
establishments (those having more than
250 employees). Industries categorized
as low -impact would incur first-year
costs of approximately $169 per firm.
First -year costs of the standard by SIC
code for the high and low-impact
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industries are summarized in Table
XXIV.
Ta b l e

XXIV.— F ir

st

Y e a r Co s t o f t h e

St a n d a r d f o r t h e Co n t r o l o f Ha z ar dous

En e r g y So u r c e s b y

SIC

[millions $]
SIC
code

Industry name

Cost-Effectiveness
Cost

High impact industries

20
21
22
23

24
25
26
27
28
29
30
31
32
33
34

35
36
37
38
39

Food and kindred products ..............
Tobacco manufacturers.....................
Textile mill products............................
Apparel and other finished prod u cts................................................
Lumber
and
wood
products,
except furniture................................
Furniture and fixtures..........................
Paper and allied products .................
Printing, publishing, and allied industries..............................................
Chemicals and allied products .........
Petroleum, refining, and related industries ..............................................
Rubber and miscellaneous plastics products.....................................
Leather and leather products ...........
Stone, clay, glass, and concrete
products.............................................
Primary metal industries....................
Fabricated metal products, except
machinery and transportation
equipment..........................................
Machinery, except electrical .............
Electrical and electronic machin ery, equipment, and supplies ........
Transportation equipment .................
Measuring, analyzing, and controlling instruments ...............................
Miscellaneous manufacturing industries.............................................

10.8
0.5
7.2

2.0
3.6
2.4
5.9
14.1

8.2
1.4

6.0
1.1
4.1

10.1
13.3
18.1
13.3
14.9
2.9
2.3

Low impact industries
Div.
Div.
Div.
Div.
Div.
Div.

E..
E..
E..
F..
G..
I....

Transportation......................................
Communications..................................
Utilities...........................................
Wholesale trade...................................
Retail trad e...........................................
Services.........................................

Total cost to high and low impact
industries.

suspended machine component may
fail). Based on the above assumptions,
OSHA has estimated that the Final Rule
would have prevented approximately
122 fatalities, 28,416 lost workday
injuries, and 31,926 non lost workday
injuries in 1984.

9.5
23.7
44
13.7

1.2

19.0
*214.3

’ Total may not add due to rounding.
Source, OSHA, ORA, April, 1989.

Benefits of the Final Rule
OSHA has estimated the total number
of accidents that the Final Rule would
have prevented in 1984, assuming full
compliance by all affected firms and
workers. As as conservative estimate,
the Agency assumed that only 85
percent of those accidents identified as
caused by inadequate or nonexistent
lockout or tagout procedures would
actually be prevented under this rule. It
was assumed that 15 percent of the
noted accidents may still occur even if
both employees and employers are
complying fully with the rule (e.g., a
block used to hold the weight of a

OSHA has calculated the cost per
fatality avoided by the standard as one
measure of its efficacy. Overall, for both
low -impact and high-impact industries,
the compliance costs of the standard are
estimated to amount to about $1.2
million per fatality avoided. If
compliance costs are further adjusted to
reflect the additional economic benefits
expected to accrue to employers (e.g.,
less lost production time, less
administrative preparing insurance
claims and accident reports, and less
inefficiency related to replacing injured
workers), the cost per fatality avoided
falls to $0.19 million. However, this
calculation only includes fatalities, and
does not take into account the costs or
benefits for the avoidance of employee
injuries. If injuries were included in the
calculations, cost per injury prevented
would be extremely low. Thus, the
Agency has concluded that the lockout
or tagout rule will reduce the number of
occupational fatalities and injuries in a
cost-effective manner.

Economic Effects
OSHA has determined that full
compliance with the standard will have
a minor negative impact on the profits of
the affected firms because, on average,
compliance costs will equal no more
than 0.05 percent of operating costs and
2.2 percent of net income for any size
establishment. Neither the gross
national product (GNP), the level of
international trade, the price of
consumer goods, nor the level of
employment will be significantly
affected. Based on these estimates, the
Agency has concluded that the
economic effects of the rule will be
negligible, and thus neither the stability
nor the profitability of any particular
industry or size firm will be at issife as a
consequence of the promulgation of the
final standard.
VIII. Regulatory Flexibility Certification
In accordance with the Regulatory
Flexibility Act of 1980 (5 U.S.C. 601 et
seq.), OSHA must assess the potential
economic impact of its standards to
determine whether they will impose
significant costs upon a substantial
number of small entities. “ Significance”
is determined by the impact upon small
firms’ profits, market share, and
financial viability. In particular, OSHA
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must determine whether its rules will
have a relatively greater negative effect
on small entities than on large entities.
To assess the impact of this rule on
small entities, the Agency has estimated
the total cost of compliance per
establishment for firms not currently
practicing lockout or tagout. First-year
costs would range from $120 for very
small firms (those having fewer than 20
employees; to $1,737 for small firms
(those having 20 to 99 employees) to
$28,172 for large firms (those having 250
employees or more) [Ex. No. 17, p. VI 43]. The cost of compiling with the Final
Rule will depend primarily on the
number of workers employed by a firm
and the number of maintenance and
servicing tasks required annually—
factors that typically depend upon the
scale of operation of a company. Thus,
based on the above estimates, the costs
of the Final Rule will be proportional to
the size of the firm and no significant
differential impact is expected.
OSHA also has compared the costs of
compliance with small entities’ total
costs of production. The Agency has
determined that the cost of full
compliance with the rule will equal no
more than 0.05 percent of an average
small or very small firm’s operating
costs, and no more than 2.2 percent of
an average small firm’s net income [Ex.
17, p. VII -6].
As the costs of compliance for small
and very small firms are proportional to
the size of the firm, and would represent
such a small component of the overall
cost of the facilities, OSHA certifies that
the Final Rule will not have a significant
impact upon a substantial number of
small entities. The Regulatory Flexibility
Assessment of this rule is available for
inspection and copying in the
rulemaking docket.
IX. Environmental Assessment
This Final Rule has been reviewed in
accordance with the requirements of the
National Environmental Policy Act
(NEPA) of 1969 (42 U.S.C. 4321 et seq.),
the Guidelines of the Council on
Environmental Quality (CEQ) (40 CFR
part 1500), and Department of Labor
NEPA Procedures (29 CFR part 11). As a
result of this review, the Acting
Assistant Secretary for OSHA has
determined that the rule will have no
significant environmental impact.
The Final Rule focuses on the
reduction of accidents and injuries by
means of the utilization of specific work
practices, procedures, and training. This
proposal would not have an impact on
air, water, or soil quality, plant or
animal life, the use of land, or any other
aspects of the environment. As such,
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this proposal can therefore be
categorized as an excluded action
according to subpart B, § 11.10, of the
DOL NEPA regulations.
X. Paperwork Reduction Act
This section contains a collection of
information requirements in paragraphs
§ 1910.147(c)(4), (c)(7) and (f)(2) which
pertain to the development and
utilization of a written energy control
procedure and the training of employees
in that procedure. The paperwork
requirements contained in this rule will
be submitted to the Office of
Management and Budget (OMB) for
approval.
XI. International Trade
Increases in the price of domestically
manufactured goods in general result in
an increase in the demand for imports,
and a decrease in the demand for
exports. The magnitude of this impact
depends on the relevant demand
elasticities and the magnitude of the
price changes. While the final standard
may result in slightly higher prices of
manufactured goods, the estimated
magnitude of this increase is so small
that the Agency has concluded that any
resultant impact on foreign trade will be
negligible.
XII. Federalism
This Final Rule has been reviewed in
accordance with Executive Order 12612
(52 FR 41685, October 30,1987),
regarding Federalism. This Order
requires that agencies, to the extent
possible, refrain from limiting State
policy options, consult with States prior
to taking any actions which would
restrict State policy options, and take
such actions only when there is d ear
constitutional authority and the
presence of a problem of national scope.
The Order provides for preemption of
State law only if there is a d ear
Congressional intent for the Agency to
do so. Any such preemption is to be
limited to the extent possible.
Section 18 of the Occupational Safety
and Health Act (OSH A ct) expresses
Congress’ clear intent to preempt State
laws relating to issues on which Federal
OSHA has promulgated occupational
safety and health standards. Under the
OSH Act, a State can avoid preemption
only if it submits, and obtains Federal
approval of, a plan for the development
of such standards and their
enforcement Occupational safety and

health standards developed by such
Plan-States must, among other things, be
at least as effective in providing safe
and healthful employment and places of
employment as the Federal standards.
Where such standards are applicable to
products distributed or used in interstate
commerce, they may not unduly burden
commerce and must be justified by
compelling local conditions (see section
18(c)(2) of die OSH Act).
The Federal standard on control of
hazardous energy sources addresses
hazards which are not unique to any one
State or region of the country.
Nonetheless, States with occupational
safety and health plans approved under
Section 18 of the OSH Act will be able
to develop their own State standards to
deal with any special problems which
might be encountered in a particular
State. Moreover, because this standard
is written in general, performanceoriented terms, there is considerable
flexibility for State plans to require, and
for affected employers to use, methods
of compliance which are appropriate to
the working conditions covered by the
standard.
In brief, this Final Rule addresses a
clear national problem related to
occupational safety and health in
general industry. Those States which
have elected to participate under
Section 18 of the OSH A ct are not
preempted by this standard, and will be
able to deal with any special conditions
within the framework of the Federal
Act, while ensuring that the State
standards are a t least as effective as
that standard.
XIII. State Plan Standards

XIV. Effective Date
In developing the Final Rule, OSHA
has considered whether a delayed
effective date is necessary for any of the
provisions of the standard. Since the
Final Rule does not require extensive
retrofitting or major modifications of
existing equipment, the Agency believes
that 60 days is adequate time for
employers to obtain the necessary
hardware (primarily lockout and tagout
devices). This amount of time should
also be adequate for the development of
the energy control program and
procedures required by the standard.
The record indicates that many
industries with highly complex
equipment, such as the automotive,
chemical, and petroleum industries,
have already implemented lockout or
tagout procedures which would need to
be modified little, if at all, to meet the
standard. For those employers who will
need to develop new procedures to
comply with the standard, the standard
provides considerable guidance to assist
in that development process. Appendix
A to the Final Rule sets forth an
example of a simple procedure which
can be tailored to the individual
workplace in situations involving a
single energy source. OSHA believes
that many employers, particularly small
businesses, will be able to use this
procedure by filling in the blanks with
the necessary information. For more
complex situations, a more complex
procedure may be necessary. During this
rulemaking, interested parties submitted
a wide range of procedures and
information on their implementation to
the rulemaking record, and these
materials are available for review and
copying in OSHA’s Docket Office.

The 25 States and territories with their
own OSHA -approved occupational
safety and health plans must adopt a
comparable standard within six months
of the publication date of the final
XV. List of Subjects in 29 GFR Part 1916
standard. These States and territories
1910
are: Alaska, Arizona, California,
Lockout; Tagout; Control of hazardous
Connecticut (for State and local
energy sources; Deenergize; Training;
government employees only), Hawaii,
Occupational safety and health;
Indiana, Iowa, Kentucky, Maryland,
Occupational Safety and Health
Michigan, Minnesota, Nevada, New
Administration; Safety.
Mexico, New York (for state and local
government employees only), North
Carolina, Oregon, Puerto Rico, South
I XVI. Authority
Carolina, Tennessee, Utah, Vermont,
This document was prepared under
Virginia, Virgin Islands, Washington,
the direction of Alan C. McMillan,
and Wyoming. Until such time as a State
Acting Assistant Secretary of Labor for
standard is promulgated, Federal OSHA
Occupational Safety and Health, U S.
will provide interim enforcement
Department of Labor 200 Constitution
assistance, as appropriate, in these
Ave., N W , Washington, DC 20210.
States.
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Accordingly, pursuant to sections 4,
6(b), 8(c) and 8(g) of the Occupational
Safety and Health Act of 1970 (29 U.S.C.
653, 655, 657), Secretary of Labor’s Order
No. 9 - 83 (48 FR 35736), and 29 CFR part
1911, 29 part 1910 is hereby amended as
set forth below.

Subpart 0 of this Part). Servicing and/or
maintenance which takes place during
normal production operations is covered
by this standard only if;:
(A) An employee is required to
remove or bypass a guard or other
safety device; or
(B) An employee is required to place
any part of his or her body into an area
on a machine or piece of equipment
where work is actually performed upon
the material being processed (point of
operation) or where an associated
danger zone exists during a machine
operating cycle.
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servicing or maintenance is being
performed under lockout or tagout, or
whose job requires him/her to work in
an area in which such servicing or
maintenance is being performed.
Authorized employee. A person who
locks or implements a tagout system
Signed at Washington, D.C., this 28th day
procdure on machines or equipment to
of August 1989.
perform the servicing or maintenance on
Alan C. McMillan,
that machine or equipment. An
authorized employee and an affected
29 CFR Part 1910 is amended as
employee may be the same person when
follows:
the affected employee’s duties also
include performing maintenance or
PART 1910— OCCUPATIONAL SAFETY
service on a machine or equipment
AND HEALTH STANDARDS
Note: Exception to paragraph (a)(2)(H):
which must be locked or a tagout system
Minor tool changes and adjustments, and
implemented.
1. The authority citation for Subpart J
other minor servicing activities, which take
of Part 1910 is revised to read as
"Capable o f being locked out. ” An
place during normal production operations,
follows:
energy isolating device will be
are not covered by this standard if they are
routine, repetitive, and integral to the use of
considered to be capable of being
Authority: Section 4, 8 and 8, Occupational
the equipment for production, provided that
Safety and Health Act of 1970, 29 U.S.C. 653,
locked out either if it is designed with a
the work is performed using alternative
655, 657; Secretary of Labor ’s Order No. 12-71
hasp or other attachment or integral part
measures which provide effective protection
(36 FR 8754) 8-76 (41 FR 25059) or 9-83 (48 FR
to which, or through which, a lock can
(See
Subpart
0
of
this
Part).
35736), as applicable. Sections 1910.141,
be affixed, or if it has a locking
1910.142 and 1910.147 also issued under 29
(iii)
This standard does not apply to mechanism built into it. Other energy
CFR part 1911.
the following.
isolating devices will also be considered
(A) Work on cord and plug connected
§ 1910.150 [Redesignated From 1910.147]
to be capable of being locked out, if
electric equipment for which exposure
lockout can be achieved without the
2. Section 1910.147 is redesignated as
to the hazards of unexpected
§ 1910.150.
need to dismantle, rebuild, or replace
energization or start up of the equipment
the energy isolating device or
3. A new § 1910.147 and Appendix to
is controlled by the unplugging of the
permanently alter its energy control
§ 1910.147 are added to read as follows:
equipment from the energy source and
capability.
§ 1910.147 Th e control o f hazardous
by the plug being under the exclusive
Energized. Connected to an energy
energy (lockou t/tago ut).
control of the employee performing the
source or containing residual or stored
(a)
—
servicing or maintenance.
energy.
(1) Scope.
(B) Hot tap operations involving
Energy isolating device. A mechanical
(1) This standard covers the servicing
transmission and distribution systems
device that physically prevents the
and maintenance of machines and
for substances such as gas, steam, water
transmission or release or energy,
equipment in which the unexpected
or petroleum products when they are
including but not limited to the
energization or start up of the machines
performed on pressurized pipelines,
following: A manually operated
or equipment, or release of stored
provided that the employer
electrical circuit breaker; a disconnect
energy could cause injury to employees.
demonstrates that (7) continuity of
switch; a manually operated switch by
This standard establishes minimum
service is essential; (2) shutdown of the
which the conductors of a circuit can be
performance requirements for the
system is impractical; and (5)
disconnected from all ungrounded
control of such hazardous energy.
documented procedures are followed,
supply conuctors and, in addition, no
(ii)
This standard does not cover the and special equipment is used which
pole can be operated independently; a
following:
will provide proven effective protection
slide gate; a slip blind; a line valve; a
(A) Construction, agriculture and
for employees.
maritime employment;
Purpose, (i) This section requires block; and any similar device used to
(3)
block or isolate energy. The term does
(B) Installations under the exclusive
employers to establish a program and
not include a push button, selector
control of electric utilities for the
utilize procedures for affixing
switch, and other control circuit type
purpose of power generation,
appropriate lockout devices or tagout
devices.
transmission and distribution, including
devices to energy isolating devices, and
Energy source. Any source of
related equipment for communication or
to otherwise disable machines or
metering; and
electrical, mechanical, hydraulic,
equipment to prevent unexpected
(C) Exposure to electrical hazards
pneumatic, chemical, thermal, or other
energization, start-up or release of
energy.
from work on, near, or with conductors
stored energy in order to prevent injury
or equipment in electric utilization
to employees.
Hot tap. A procedure used in the
installations, which is covered by
(ii) When other standards in this part
repair, maintenance and services
Subpart S of this part; and
require the use of lockout or tagout, they
activities which involves welding on a
(D) Oil and gas well drilling and
shall be used and supplemented by the
piece of equipment (pipelines, vessels or
servicing.
procedural and training requirements of
tanks) under pressure, in order to install
(2) Application, (i) This standard
this section.
connections or appurtenances. It is
applies to the control of energy during
Definitions applicable to this
(b)
commonly used to replace or add
servicing and/or maintenance of
section.
sections of pipeline without the
machines and equipment.
Affected employee. An employee
interruption of service for air, gas,
(ii) Normal production operations are
whose job requires him/her to operate
water, steam, and petrochemical
not covered by this standard (See
or use a machine or equipment on which
distribution systems.

36888

Federal Register / Vol. 54, No. 169 / Friday, September 1, 1989 / Rules and Regulations

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.
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.
The
utilization of a machine or equipment to
perform its intended production
function.
Workplace activities such as
constructing, installing, setting up,
adjusting, inspecting, modifying, and
maintaining and/or servicing machines
or equipment. These activities include
lubrication, cleaning or unjamming of
machines or equipment and making
adjustments or tool changes, where the
employee may be exposed to the
unexpected energization or startup of
the equipment or release of hazardous
energy.
Any work performed to
prepare a machine or equipment to
perform its normal production operation.
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.
prominent warning
device, such as a tag and a means of
attachment, which can be securely
fastened to an energy isolating device in
accordance with an established
procedure, to indicate that the energy
isolating device and the equipment
being controlled may not be operated
until the tagout device is removed.
General—(1)
(c)
program. The employer shall establish a
program consisting of an energy control
procedure and employee training to
ensure that before any employee
performs any 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, and rendered
inoperative, in accordance with
paragraph (c)(4) of this section.
(2) Lockout/tagout, (i) If an energy
isolating device is not capable of being
locked out, the employer’s energy
control program under paragraph (c)(1)
of this section shall utilize a tagout
system.

(ii) If an energy isolating device is
capable of being locked out, the
employer's energy control program
under paragraph (c)(1) of this section
shall utilize lockout, unless the employer
can demonstrate that the utilization of a
tagout system will provide full employee
protection as set forth in paragraph
(c)(3) of this section.
(iii) After October 31,1989, whenever
major replacement, repair, renovation or
modification of machines or equipment
is performed, and whenever new
machines or equipment are installed,
energy isolating devices for such
machines or equipment shall be
designed to accept a lockout device.
(3)
(i) When
a tagout device is used on an energy
isolating device which is capable of
being locked out, the tagout device shall
be attached at the same location that the
lockout device would have been
attached, and the employer shall
demonstrate that the tagout program
will provide a level of safety equivalent
to that obtained by using a lockout
program.
(ii) In demonstrating that a level of
safety is achieved in the tagout program
which is equivalent to the level of safety
obtained by using a lockout program,
the employer shall demonstrate full
compliance with all tagout-related
provisions of this standard together with
such additional elements as are
necessary to provide the equivalent
safety available from die use of a
lockout device. Additional means to be
considered as part of the demonstration
of full employee protection shall include
the implementation of additional safety
measures such as the removal of an
isolating circuit element, blocking of a
controlling switch, opening of an extra
disconnecting device, or the removal of
a valve handle to reduce the likelihood
of inadvertent energization.
(4)
(i)
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.
Note: Exception: The employer need not
document the required procedure for a
particular machine or equipment, when ail of
the following elements exist: (1) The machine
or equipment has no potential for stored or
residual energy or reaccumulation of stored
energy after shut down which could endanger
employees; (2) the machine or equipment has
a single energy source which can be readily
identified and isolated; (3) the isolation and
locking out of that energy source will
completely deenergize and deactivate the
machine or equipment; (4) the machine or
equipment is isolated from that energy source
and locked out during servicing or
maintenance; (5) a single lockout device will

achieve a lacked-out condition; (6) the
lockout device is under fee exclusive control
of fee authorized employee performing the
servicing or maintenance; (7) fee servicing or
maintenance does not create hazards for
other employees; and (8).the employer, in
utilizing this exception, has had no accidents
involving fee unexpected activation or
reenergization of fee machine or equipment
during servicing or maintenance.
(ii) The procedures shall clearly and
specifically outline the scope, purpose,
authorization, rules, and techniques to
be utilized for the control of hazardous
energy, and the means to enforce
compliance including, but not limited to,
the following:
(A) A specific statement of the
intended use of the procedure;
(B) Specific procedural steps for
shutting down, isolating, blocking and
securing machines or equipment to
control hazardous energy;
(C) Specific procedural steps for the
placement, removal and transfer of
lockout devices or tagout devices and
the responsibility for them; and
(D) Specific requirements for testing a
machine or equipment to determine and
verify the effectiveness of lockout
devices, tagout devices, and other
energy control measures.
(5)
hardware, (i) Locks, tags, chains,
wedges, key blocks, adapter pins, selflocking fasteners, or other hardware
shall be provided by the employer for
isolating, securing or blocking of
machines or equipment from energy
sources.
(iij Lockout devices and tagout
devices shall be singularly identified;
shall be the only devices(s) used for
controlling energy; shall not be used for
other purposes; and shall meet the
following requirements:
(A) Durable. (1) Lockout and tagout
devices shall be capable of withstanding
the environment to which they are
exposed for the maximum period of time
that exposure is expected.
[2) Tagout devices shall be
constructed and printed so that
exposure to weather conditions or wet
and damp locations will not cause the
tag to deteriorate or the message on the
tag to become illegible.
(5)
Tags shall not deteriorate when
used in corrosive environments such as
areas where acid and alkali chemicals
are handled and stored.
(B) Standardized. Lockout and tagout
devices shall be standardized within the
facility in at least one of the following
criteria: Color; shape; or size; and
additionally, in the case of tagout
devices, print and format shall be
standardized.
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(C) Substantial*—(1) Lockout devices.
Lockout devices shall be substantial
enough to prevent removal without the
use of excessive force or unusual
techniques, such as with the use of bolt
cutters or other metal cutting tools.
[2) Tagout devices. Tagout devices,
including and their means of
attachment, shall be substantial enough
to prevent inadvertent or accidental
removal. Tagout device attachment
means shall be of a non -reusable type,
attachable by hand, self-locking, and
non -releasable with a minimum
unlocking strength of no less than 50
pounds and having the general design
and basic characteristics of being at
least equivalent to a one-piece, allenvironment-tolerant nylon cable tie.
(D) Identifiable. Lockout devices and
tagout devices shall indicate the identity
of the employee applying the device(s).
(iii) Tagout devices shall warn against
hazardous conditions if the machine or
equipment is energized and shall include
a legend such as die following: Do Not

Start, Do Not Open, Do Not Close, Do
Not Energize, Do Not Operate.
(6) Periodic inspection, (i) The

employer shall conduct a periodic
inspection of the energy control
procedure at least annually to ensure
that the procedure and the requirements
of this standard are being followed.
(A) The periodic inspection shall be
perfomed by an authorized employee
other than die ones(s) utilizing the
energy control procedure being
inspected.
(B) The periodic inspection shall be
designed to correct any deviations or
inadequacies observed.
(C) Where lockout is used for energy
control, the periodic inspection shall
include a review, between the inspector
and each authorized employee, of that
employee’s responsibilities under the
energy control procedure being
inspected.
(D) Where tagout is used for energy
control, the periodic inspection shall
include a review, between the inspector
and each authorized and affected
employee, of that employee’s
responsibilities under the energy control
procedure being inspected, and the
elements set forth in paragraph (c)(7)(ii)
of this section.
(ii) The employer shall certify that the
periodic inspections have been
performed. The certification shall
identify the mackine or equipment on
which the energy control procedure was
being utilized, the date of the inspection,
the employees included in the
inspection, and the person performing
the inspection.
(7) Training and communication, (i)
The employer shall provide training to

ensure that the purpose and function of
the energy control program are
understood by employees and that the
knowledge and skills required for the
safe application, usage, and removal of
energy controls are required by
employees. The training shall include
the following:
(A) Each authorized employee shall
receive training in the recognition of
applicable hazardous energy sources,
the type and magnitude of the energy
available in the workplace, and the
methods and means necessary for
energy isolation and control.
(B) Each affected employee shall be
instructed in the purpose and use of the
energy control procedure.
(C) All other employees whose work
operations are or may be in an area
where energy control procedures may be
utilized, shall be instructed about the
procedure, and about the prohibition
relating to attempts to restart or
reenergize machines or equipment
which are locked out or tagged ou t
(ii) When tagout systems are used,
employees shall also be trained in the
following limitations of tags:
(A) Tags are essentially warning
devices affixed to energy isolating
devices, and do not provide the physical
restraint on those devices that is
provided by a lock.
(B) When a tag is attached to an
energy isolating means, it is not to be
removed without authorization of the
authorized person responsible for it, and
it is never to be bypassed, ignored, or
otherwise defeated.
(C) Tags must be legible and
understandable by all authorized
employees, affected employees, and all
other employees whose work operations
are or may be in the area, in order to be
effective.
(D) Tags and their means of
attachment must be made of materials
which will withstand the environmental
conditions encountered in jhe
workplace.
(E) Tags may evoke a false sense of
security, and their meaning needs to be
understood as part of the overall energy
control program.
(F) Tags must be securely attacked to
energy isolating devices so that they
cannot be inadvertently or accidentally
detached during use.
(iii) Employee retraining.
(A) Retraining shall be provided for
all authorized and affected employees
whenever there is a change in their job
assignments, a change in machines,
equipment or processes that present a
new hazard, or when there is a change
in the energy control procedures.
(B) Additional retraining shall also be
conducted whenever a periodic
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inspection under paragraph (c)(6) of this
section reveals, or whenever the
employer has reason to believe, that
there are deviations from or
inadequacies in the employee’s
knowledge or use of the energy control
procedures.
(C)
The retraining shall reestablish
employee proficiency and introduce new
or revised control methods and
procedures, as necessary.
(iv)
The employer shall certify that
employee training has been
accomplished and is being kept up to
date. The certification shall contain
each employee’s name and dates of
training.
(8} Energy isolation. Implementation
of lockout or the tagout system shall be
performed only by authorized
employees. (9) Notification o f employees.
Affected employees shall be notified by
the employer or authorized employee of
the application and removal of lockout
devices or tagout devices. Notification
shall be given before the controls are
applied, and after they are removed
from the machine or equipment.
(d) Application o f control. The
established procedure for the
application of energy control
(implementation of lockout or tagout
system procedures] shall cover the
following elements and actions and
shall be done in the following sequence:
(1) Preparation fo r shutdown. Before
an authorized or affected employee
turns off a machine or equipment, the
authorized employee shall have
knowledge of the type and magnitude of
the energy, the hazards of the energy to
be controlled, and the method or means
to control the energy.

(2) Machine or equipment shutdown.

The machine or equipment shall be
turned off or shut down using the
procedures required by this standard.
An orderly shutdown must be utilized to
avoid any additional or increased
hazard(s) to employees as a result of
equipment deenergization.
(3) Machine or equipment isolation.
All energy isolating devices that are
needed to control the energy to the
machine or equipment shall be
physically located and operated in such
a manner as to isolate the machine or
equipment from the energy source(s).
(4) Lockout or tagout device
application, (i) Lockout or tagout
devices shall be affixed to each energy
isolating device by authorized
employees.
(ii) Lockout devices, where used, shall
be affixed in a manner to that will hold
the energy isolating devices in a “safe ”
or “o ff ’ position.
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(iii) Tagout devices, where used, shall
be affixed in such a manner as will
clearly indicate that the operation or
movement of energy isolating devices
from the "safe” or "off’ position is
prohibited.
(A) Where tagout devices are used
with energy isolating devices designed
with the capability of being locked, the
tag attachment shall be fastened at the
same point at which the lock would
have been attached.
(B) Where a tag cannot be affixed
directly to the energy isolating device,
the tag shall be located as close as
safely possible to the device, in a
position that will be immediately
obvious to anyone attempting to operate
the device.
(5) Stored energy, (i) Following the
application of lockout or tagout devices
to energy isolating devices, all
potentially hazardous stored or residual
energy shall be relieved, disconnected,
restrained, and otherwise rendered safe.
(ii) If there is a possibility of
reaccumulation of stored energy to a
hazardous level, verification of isolation
shall be continued until the servicing or
maintenance is completed, or until the
possibility of such accumulation no
longer exists.
(6) Verification o f isolation. Prior to
starting work on machines or equipment
that have been locked out or tagged out,
the authorized employee shall verify
that isolation and deenergization of the
machine or equipment have been
accomplished.
R elease from lockout or tagout.
(e)
Before lockout or tagout devices are
removed and energy is restored to the
machine or equipment, procedures shall
be followed and actions taken by the
authorized employee(s) to ensure the
following:
(1) The machine or equipment. The
work area shall be inspected to ensure
that nonessential items have been
removed and to ensure that machine or
equipment components are
operationally intact.
(2) Employees, (i) The work area shall
be checked to ensure that all employees
have been safely positioned or removed.
(ii) Before lockout or tagout devices
are removed and before machines or
equipment are energized, affected
employees shall be notified that the
lockout or tagout devices have been
removed.
(3) Lockout or tagout devices removal.
Each lockout or tagout device shall be
removed from each energy isolating

device by the employee who applied the
device. Exception to paragraph
(e)(3)iW.hen the authorized employee
who applied the lockout or tagout device
is not available to remove it, that device
may be removed under the direction of
the employer, provided that specific
procedures and training for such
removal have been developed,
documented and incorporated into the
employer’s energy control program. The
employer shall demonstrate that the
specific procedure provides equivalent
safety to the removal of the device by
the authorized employee who applied it.
The specific procedure shall include at
least the following elements:
(i) Verfication by the employer that
the authorized employee who applied
the device is not at the facility;
(ii) Making all reasonable efforts to
contact the authorized employee to
inform him/her that his/her lockout or
tagout device has been removed; and
(iii) Ensuring that the authorized
employee has this knowledge before he/
she resumes work at that facility.
(f) Additional requirements. (1)

Testing or positioning o f machines,
equipment or components thereof. In
situations in which lockout or tagout
devices must be temporarily removed
from the energy isolating device and the
machine or equipment energized to test
or position the machine, equipment or
component thereof, the following
sequence of actions shall be followed:
(1) Clear the machine or equipment of
tools and materials in accordance with
paragraph (e)(1) of this section;
(ii) Remove employees from the
machine or equipment area in
accordance with paragraph (e)(2) of this
section;
(iii) Remove the lockout or tagout
devices as specified in paragraph (e)(3)
of this section;
(iv) Energize and proceed with testing
or positioning;
(v) Deenergize all systems and
reapply energy control measures in
accordance with paragraph (d) of this
section to continue the servicing and/or
maintenance.
(2) Outside personnel (contractors,
etc.), (i) Whenever outside servicing
personnel are to be engaged in activities
covered by the scope and application of
this standard, the on-site employer and
the outside employer shall inform each
other of their respective lockout or
tagout procedures.
(ii) The on-side employer shall ensure

that his/her personnel understand and
comply with restrictions and
prohibitions of the outside employer’s
energy control procedures.
(3) Group lockout or tagout, (i) When
servicing and/or maintenance is
performed by a crew, craft, department
or other group, they shall utilize a
procedure which affords the employees
a level of protection equivalent to that
provided by the implementation of a
personal lockout or tagout device.
(ii) Group lockout or tagout devices
shall be used in accordance with the
procedures required by paragraph (c)(4)
of this section including, but not
necessarily limited to, the following
specific requirements:
(A) Primary responsibility is vested in
an authorized employee for a set
number of employees working under the
protection of a group lockout or tagout
device (such as an operations lock);
(B) Provision for the authorized
employee to ascertain the exposure
status of individual group members with
regard to the lockout or tagout of the
machine or equipment and
(C) When more than one crew, craft,
department, etc. is involved, assignment
of overall job-associated lockout or
tagout control responsibility to an
authorized employee designated to
coordinate affected work forces and
ensure continuity of protection; and
(D) Each authorized employee shall
affix a personal lockout or tagout device
to the group lockout device, group
lockbox, or comparable mechanism
when he or she begins work, and shall
remove those devices when he or she
stops working on the machine or
equipment being serviced or maintained.
(4) Shift orpersonnel changes.
Specific procedures shall be utilized
during shift or personnel changes to
ensure the continuity of lockout or
tagout protection, including provision for
the orderly transfer of lockout or tagout
devices between off-going and oncoming
employees, to minimize exposure to
hazards from the unexpected
energization, start-up of the machine or
equipment, or release of stored energy.
Note: The following Appendix to § 1910.147
services as a non-mandatory guideline to
assist employers and employees in complying
with the requirements of this section, as well
as to provide other helpful information.
Nothing in the Appendix adds to or detracts
from any of the requirements of this section.
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