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enter, and which is used for the pur-
pose of installing, operating, and/or
maintaining equipment and/or cable
which need not be of submersible de-
sign.

(43) Vented vault. An enclosure as de-
scribed in paragraph(s) (42) of this sec-
tion, with provision for air changes
using exhaust flue stack(s) and low
level air intake(s), operating on dif-
ferentials of pressure and temperature
providing for air flow.

(44) Voltage of an effectively grounded
circuit. The voltage between any con-
ductor and ground unless otherwise in-
dicated.

(45) Voltage of a circuit not effectively
grounded. The voltage between any two
conductors. If one circuit is directly
connected to and supplied from another
circuit of higher voltage (as in the case
of an autotransformer), both are con-
sidered as of the higher voltage, unless
the circuit of lower voltage is effec-
tively grounded, in which case its volt-
age is not determined by the circuit of
higher voltage. Direct connection im-
plies electric connection as distin-
guished from connection merely
through electromagnetic or electro-
static induction.

[40 FR 13441, Mar. 26, 1975, as amended at 43
FR 49751, Oct. 24, 1978; 47 FR 14706, Apr. 6,
1982; 52 FR 36387, Sept. 28, 1987; 54 FR 24334,
June 7, 1989; 61 FR 9242, Mar. 7, 1996, 63 FR
33467, June 18, 1998; 67 FR 67965, Nov. 7, 2002;
69 FR 31882, June 8, 2004; 70 FR 1141, Jan. 5,
2005]

§1910.269 Electric power generation,
transmission, and distribution.

NoTE: OSHA is staying the enforcement of
the following paragraphs of §1910.269 until
November 1, 1994: (b)(1)(ii), (d) except for
(A)(2)(1) and ((2)diD), (€)(2), (e)(3), (N(2)({il),
M(®)(iii), (m), M)(3), (m)(H({i), (n)8), (o) ex-
cept for (0)(2)(1), (r)(1)(vi), (u)(1), (W)(4), (W)(5).
OSHA is also staying the enforcement of
paragraphs (n)(6) and (n)(7) of §1910.269 until
November 1, 1994, but only insofar as they
apply to lines and equipment operated at 600
volts or less. Further, OSHA is staying the
enforcement of paragraph (v)(11)(xii) of
§1910.269 until Februrary 1, 1996.

(a) General—(1) Application. (i) This
section covers the operation and main-
tenance of electric power generation,
control, transformation, transmission,
and distribution lines and equipment.
These provisions apply to:
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(A) Power generation, transmission,
and distribution installations, includ-
ing related equipment for the purpose
of communication or metering, which
are accessible only to qualified employ-
ees;

NOTE: The types of installations covered by
this paragraph include the generation, trans-
mission, and distribution installations of
electric utilities, as well as equivalent in-
stallations of industrial establishments.
Supplementary electric generating equip-
ment that is used to supply a workplace for
emergency, standby, or similar purposes
only is covered under subpart S of this part.
(See paragraph (a)(1)(ii)(B) of this section.)

(B) Other installations at an electric
power generating station, as follows:

(I) Fuel and ash handling and proc-
essing installations, such as coal con-
veyors,

(2) Water and steam installations,
such as penstocks, pipelines, and
tanks, providing a source of energy for
electric generators, and

(3) Chlorine and hydrogen systems;

(C) Test sites where electrical testing
involving temporary measurements as-
sociated with electric power genera-
tion, transmission, and distribution is
performed in laboratories, in the field,
in substations, and on lines, as opposed
to metering, relaying, and routine line
work;

(D) Work on or directly associated
with the installations covered in para-
graphs (a)(1)(i)(A) through (a)(1)(i)(C) of
this section; and

(B) Line-clearance tree-trimming op-
erations, as follows:

(I) Entire §1910.269 of this part, ex-
cept paragraph (r)(1) of this section, ap-
plies to line-clearance tree-trimming
operations performed by qualified em-
ployees (those who are knowledgeable
in the construction and operation of
electric power generation, trans-
mission, or distribution equipment in-
volved, along with the associated haz-
ards).

(2) Paragraphs (a)(2), (b), (¢), (8), (k),
(p), and (r) of this section apply to line-
clearance tree-trimming operations
performed by line-clearance tree trim-
mers who are not qualified employees.

(ii) Notwithstanding paragraph
(a)(1)(i) of this section, §1910.269 of this
part does not apply:
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(A) To construction work, as defined
in §1910.12 of this part; or

(B) To electrical installations, elec-
trical safety-related work practices, or
electrical maintenance considerations
covered by subpart S of this part.

NoTE 1: Work practices conforming to
§§1910.332 through 1910.335 of this part are
considered as complying with the electrical
safety-related work practice requirements of
this section identified in Table 1 of appendix
A-2 to this section, provided the work is
being performed on a generation or distribu-
tion installation meeting §§1910.303 through
1910.308 of this part. This table also identifies
provisions in this section that apply to work
by qualified persons directly on or associated
with installations of electric power genera-
tion, transmission, and distribution lines or
equipment, regardless of compliance with
§§1910.332 through 1910.335 of this part.

NOTE 2: Work practices performed by quali-
fied persons and conforming to §1910.269 of
this part are considered as complying with
§§1910.333(c) and 1910.335 of this part.

(iii) This section applies in addition
to all other applicable standards con-
tained in this part 1910. Specific ref-
erences in this section to other sec-
tions of part 1910 are provided for em-
phasis only.

(2) Training. (i) Employees shall be
trained in and familiar with the safety-
related work practices, safety proce-
dures, and other safety requirements in
this section that pertain to their re-
spective job assignments. Employees
shall also be trained in and familiar
with any other safety practices, includ-
ing applicable emergency procedures
(such as pole top and manhole rescue),
that are not specifically addressed by
this section but that are related to
their work and are necessary for their
safety.

(ii) Qualified employees shall also be
trained and competent in:

(A) The skills and techniques nec-
essary to distinguish exposed live parts
from other parts of electric equipment,

(B) The skills and techniques nec-
essary to determine the nominal volt-
age of exposed live parts,

(C) The minimum approach distances
specified in this section corresponding
to the voltages to which the qualified
employee will be exposed, and

(D) The proper use of the special pre-
cautionary techniques, personal pro-
tective equipment, insulating and
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shielding materials, and insulated tools
for working on or near exposed ener-
gized parts of electric equipment.

NOTE: For the purposes of this section, a
person must have this training in order to be
considered a qualified person.

(iii) The employer shall determine,
through regular supervision and
through inspections conducted on at
least an annual basis, that each em-
ployee is complying with the safety-re-
lated work practices required by this
section.

(iv) An employee shall receive addi-
tional training (or retraining) under
any of the following conditions:

(A) If the supervision and annual in-
spections required by paragraph
(a)(2)(iii) of this section indicate that
the employee is not complying with
the safety-related work practices re-
quired by this section, or

(B) If new technology, new types of
equipment, or changes in procedures
necessitate the use of safety-related
work practices that are different from
those which the employee would nor-
mally use, or

(C) If he or she must employ safety-
related work practices that are not
normally used during his or her regular
job duties.

NoTE: OSHA would consider tasks that are
performed less often than once per year to
necessitate retraining before the perform-
ance of the work practices involved.

(v) The training required by para-
graph (a)(2) of this section shall be of
the classroom or on-the-job type.

(vi) The training shall establish em-
ployee proficiency in the work prac-
tices required by this section and shall
introduce the procedures necessary for
compliance with this section.

(vii) The employer shall certify that
each employee has received the train-
ing required by paragraph (a)(2) of this
section. This certification shall be
made when the employee demonstrates
proficiency in the work practices in-
volved and shall be maintained for the
duration of the employee’s employ-
ment.

NoOTE: Employment records that indicate
that an employee has received the required
training are an acceptable means of meeting
this requirement.
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(3) Existing conditions. Existing condi-
tions related to the safety of the work
to be performed shall be determined be-
fore work on or near electric lines or
equipment is started. Such conditions
include, but are not limited to, the
nominal voltages of lines and equip-
ment, the maximum switching tran-
sient voltages, the presence of haz-
ardous induced voltages, the presence
and condition of protective grounds
and equipment grounding conductors,
the condition of poles, environmental
conditions relative to safety, and the
locations of circuits and equipment, in-
cluding power and communication
lines and fire protective signaling cir-
cuits.

(b) Medical services and first aid. The
employer shall provide medical serv-
ices and first aid as required in
§1910.151 of this part. In addition to the
requirements of §1910.151 of this part,
the following requirements also apply:

(1) Cardiopulmonary resuscitation and
first aid training. When employees are
performing work on or associated with
exposed lines or equipment energized
at 50 volts or more, persons trained in
first aid including cardiopulmonary re-
suscitation (CPR) shall be available as
follows:

(i) For field work involving two or
more employees at a work location, at
least two trained persons shall be
available. However, only one trained
person need be available if all new em-
ployees are trained in first aid, includ-
ing CPR, within 3 months of their hir-
ing dates.

(ii) For fixed work locations such as
generating stations, the number of
trained persons available shall be suffi-
cient to ensure that each employee ex-
posed to electric shock can be reached
within 4 minutes by a trained person.
However, where the existing number of
employees is insufficient to meet this
requirement (at a remote substation,
for example), all employees at the
work location shall be trained.

(2) First aid supplies. First aid sup-
plies required by §1910.151(b) of this
part shall be placed in weatherproof
containers if the supplies could be ex-
posed to the weather.

(3) First aid kits. Each first aid kit
shall be maintained, shall be readily
available for use, and shall be in-
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spected frequently enough to ensure
that expended items are replaced but
at least once per year.

(c) Job briefing. The employer shall
ensure that the employee in charge
conducts a job briefing with the em-
ployees involved before they start each
job. The briefing shall cover at least
the following subjects: hazards associ-
ated with the job, work procedures in-
volved, special precautions, energy
source controls, and personal protec-
tive equipment requirements.

(1) Number of briefings. If the work or
operations to be performed during the
work day or shift are repetitive and
similar, at least one job briefing shall
be conducted before the start of the
first job of each day or shift. Addi-
tional job briefings shall be held if sig-
nificant changes, which might affect
the safety of the employees, occur dur-
ing the course of the work.

(2) Ezxtent of briefing. A brief discus-
sion is satisfactory if the work in-
volved is routine and if the employee,
by virtue of training and experience,
can reasonably be expected to recog-
nize and avoid the hazards involved in
the job. A more extensive discussion
shall be conducted:

(i) If the work is complicated or par-
ticularly hazardous, or

(ii) If the employee cannot be ex-
pected to recognize and avoid the haz-
ards involved in the job.

NoOTE: The briefing is always required to
touch on all the subjects listed in the intro-
ductory text to paragraph (c) of this section.

(8) Working alone. An employee work-
ing alone need not conduct a job brief-
ing. However, the employer shall en-
sure that the tasks to be performed are
planned as if a briefing were required.

(d) Hazardous energy control (lockout/
tagout) procedures—(1) Application. The
provisions of paragraph (d) of this sec-
tion apply to the use of lockout/tagout
procedures for the control of energy
sources in installations for the purpose
of electric power generation, including
related equipment for communication
or metering. Locking and tagging pro-
cedures for the deenergizing of electric
energy sources which are used exclu-
sively for purposes of transmission and
distribution are addressed by para-
graph (m) of this section.
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NOTE 1: Installations in electric power gen-
eration facilities that are not an integral
part of, or inextricably commingled with,
power generation processes or equipment are
covered under §1910.147 and subpart S of this
part.

NoOTE 2: Lockout and tagging procedures
that comply with paragraphs (c¢) through (f)
of §1910.147 of this part will also be deemed
to comply with paragraph (d) of this section
if the procedures address the hazards covered
by paragraph (d) of this section.

(2) General. (i) The employer shall es-
tablish a program consisting of energy
control procedures, employee training,
and periodic inspections to ensure that,
before any employee performs any
servicing or maintenance on a machine
or equipment where the unexpected en-
ergizing, start up, or release of stored
energy could occur and cause injury,
the machine or equipment is isolated
from the energy source and rendered
inoperative.

(ii) The employer’s energy control
program under paragraph (d)(2) of this
section shall meet the following re-
quirements:

(A) If an energy isolating device is
not capable of being locked out, the
employer’s program shall use a tagout
system.

(B) If an energy isolating device is
capable of being locked out, the em-
ployer’s program shall use lockout, un-
less the employer can demonstrate
that the use of a tagout system will
provide full employee protection as fol-
lows:

(I) When a tagout device is used on
an energy isolating device which is ca-
pable of being locked out, the tagout
device shall be attached at the same lo-
cation that the lockout device would
have been attached, and the employer
shall demonstrate that the tagout pro-
gram will provide a level of safety
equivalent to that obtained by the use
of a lockout program.

(2) In demonstrating that a level of
safety is achieved in the tagout pro-
gram equivalent to the level of safety
obtained by the use of a lockout pro-
gram, 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 the use of a lock-
out device. Additional means to be con-
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sidered as part of the demonstration of
full employee protection shall include
the implementation of additional safe-
ty 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 energizing.

(C) After November 1, 1994, whenever
replacement or major repair, renova-
tion, or modification of a machine or
equipment is performed, and whenever
new machines or equipment are in-
stalled, energy isolating devices for
such machines or equipment shall be
designed to accept a lockout device.

(iii) Procedures shall be developed,
documented, and used for the control
of potentially hazardous energy cov-
ered by paragraph (d) of this section.

(iv) The procedure shall clearly and
specifically outline the scope, purpose,
responsibility, authorization, rules,
and techniques to be applied to the
control of hazardous energy, and the
measures to enforce compliance includ-
ing, but not limited to, the following:

(A) A specific statement of the in-
tended use of this 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 en-
ergy control measures.

(v) The employer shall conduct a
periodic inspection of the energy con-
trol procedure at least annually to en-
sure that the procedure and the provi-
sions of paragraph (d) of this section
are being followed.

(A) The periodic inspection shall be
performed by an authorized employee
who is not using the energy control
procedure being inspected.

(B) The periodic inspection shall be
designed to identify and correct any
deviations or inadequacies.

(C) If lockout is used for energy con-
trol, the periodic inspection shall in-
clude a review, between the inspector
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and each authorized employee, of that
employee’s responsibilities under the
energy control procedure being in-
spected.

(D) Where tagout is used for energy
control, the periodic inspection shall
include a review, between the inspector
and each authorized and affected em-
ployee, of that employee’s responsibil-
ities under the energy control proce-
dure being inspected, and the elements
set forth in paragraph (d)(2)(vii) of this
section.

(E) The employer shall certify that
the inspections required by paragraph
(d)(2)(v) of this section have been ac-
complished. The certification shall
identify the machine or equipment on
which the energy control procedure
was being used, the date of the inspec-
tion, the employees included in the in-
spection, and the person performing
the inspection.

NoOTE: If normal work schedule and oper-
ation records demonstrate adequate inspec-
tion activity and contain the required infor-
mation, no additional certification is re-
quired.

(vi) The employer shall provide train-
ing 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 re-
moval of energy controls are acquired
by employees. The training shall in-
clude the following:

(A) Each authorized employee shall
receive training in the recognition of
applicable hazardous energy sources,
the type and magnitude of energy
available in the workplace, and in the
methods and means necessary for en-
ergy 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 used shall be instructed about the
procedures and about the prohibition
relating to attempts to restart or re-
energize machines or equipment that
are locked out or tagged out.

(vii) When tagout systems are used,
employees shall also be trained in the
following limitations of tags:
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(A) Tags are essentially warning de-
vices affixed to energy isolating de-
vices and do not provide the physical
restraint on those devices that is pro-
vided by a lock.

(B) When a tag is attached to an en-
ergy isolating means, it is not to be re-
moved without authorization of the au-
thorized person responsible for it, and
it is never to be bypassed, ignored, or
otherwise defeated.

(C) Tags must be legible and under-
standable by all authorized employees,
affected employees, and all other em-
ployees whose work operations are or
may be in the area, in order to be effec-
tive.

(D) Tags and their means of attach-
ment must be made of materials which
will withstand the environmental con-
ditions encountered in the workplace.

(E) Tags may evoke a false sense of
security, and their meaning needs to be
understood as part of the overall en-
ergy control program.

(F) Tags must be securely attached
to energy isolating devices so that they
cannot be inadvertently or acciden-
tally detached during use.

(viii) Retraining shall be provided by
the employer as follows:

(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 whenever there is a
change in the energy control proce-
dures.

(B) Retraining shall also be con-
ducted whenever a periodic inspection
under paragraph (d)(2)(v) of this section
reveals, or whenever the employer has
reason to believe, that there are devi-
ations from or inadequacies in an em-
ployee’s knowledge or use of the energy
control procedures.

(C) The retraining shall reestablish
employee proficiency and shall intro-
duce new or revised control methods
and procedures, as necessary.

(ix) The employer shall certify that
employee training has been accom-
plished and is being kept up to date.
The certification shall contain each
employee’s name and dates of training.

(3) Protective materials and hardware.
(i) Locks, tags, chains, wedges, key
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blocks, adapter pins, self-locking fas-
teners, or other hardware shall be pro-
vided by the employer for isolating, se-
curing, or blocking of machines or
equipment from energy sources.

(i) Lockout devices and tagout de-
vices shall be singularly identified;
shall be the only devices used for con-
trolling energy; may not be used for
other purposes; and shall meet the fol-
lowing requirements:

(A) Lockout devices and tagout de-
vices shall be capable of withstanding
the environment to which they are ex-
posed for the maximum period of time
that exposure is expected.

(I) Tagout devices shall be con-
structed and printed so that exposure
to weather conditions or wet and damp
locations will not cause the tag to de-
teriorate or the message on the tag to
become illegible.

(2) Tagout devices shall be so con-
structed as not to deteriorate when
used in corrosive environments.

(B) Lockout devices and tagout de-
vices shall be standardized within the
facility in at least one of the following
criteria: color, shape, size. Addition-
ally, in the case of tagout devices,
print and format shall be standardized.

(C) Lockout devices shall be substan-
tial enough to prevent removal without
the use of excessive force or unusual
techniques, such as with the use of bolt
cutters or metal cutting tools.

(D) Tagout devices, including their
means of attachment, shall be substan-
tial enough to prevent inadvertent or
accidental removal. Tagout device at-
tachment means shall be of a non-reus-
able type, attachable by hand, self-
locking, and non-releasable with a
minimum unlocking strength of no less
than 50 pounds and shall have the gen-
eral design and basic characteristics of
being at least equivalent to a one-
piece, all-environment-tolerant nylon
cable tie.

(E) Each lockout device or tagout de-
vice shall include provisions for the
identification of the employee applying
the device.

(F) Tagout devices shall warn against
hazardous conditions if the machine or
equipment is energized and shall in-
clude a legend such as the following:
Do Not Start, Do Not Open, Do Not
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Close, Do Not Energize, Do Not Oper-
ate.

NOTE: For specific provisions covering ac-
cident prevention tags, see §1910.145 of this
part.

(4) Energy isolation. Lockout and
tagout device application and removal
may only be performed by the author-
ized employees who are performing the
servicing or maintenance.

(6) Notification. Affected employees
shall be notified by the employer or au-
thorized employee of the application
and removal of lockout or tagout de-
vices. Notification shall be given before
the controls are applied and after they
are removed from the machine or
equipment.

NOTE: See also paragraph (d)(7) of this sec-
tion, which requires that the second notifica-
tion take place before the machine or equip-
ment is reenergized.

(6) Lockout/tagout application. The es-
tablished procedures for the applica-
tion of energy control (the lockout or
tagout procedures) shall include the
following elements and actions, and
these procedures shall be performed in
the following sequence:

(i) Before an authorized or affected
employee turns off a machine or equip-
ment, the authorized employee shall
have knowledge of the type and mag-
nitude of the energy, the hazards of the
energy to be controlled, and the meth-
od or means to control the energy.

(ii) The machine or equipment shall
be turned off or shut down using the
procedures established for the machine
or equipment. An orderly shutdown
shall be used to avoid any additional or
increased hazards to employees as a re-
sult of the equipment stoppage.

(iii) All energy isolating devices that
are needed to control the energy to the
machine or equipment shall be phys-
ically located and operated in such a
manner as to isolate the machine or
equipment from energy sources.

(iv) Lockout or tagout devices shall
be affixed to each energy isolating de-
vice by authorized employees.

(A) Lockout devices shall be attached
in a manner that will hold the energy
isolating devices in a ‘‘safe’ or ‘‘off”
position.

(B) Tagout devices shall be affixed in
such a manner as will clearly indicate
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that the operation or movement of en-
ergy isolating devices from the ‘‘safe”
or ‘‘off”’ position is prohibited.

(I) Where tagout devices are used
with energy isolating devices designed
with the capability of being locked out,
the tag attachment shall be fastened at
the same point at which the lock would
have been attached.

(2) Where a tag cannot be affixed di-
rectly to the energy isolating device,
the tag shall be located as close as
safely possible to the device, in a posi-
tion that will be immediately obvious
to anyone attempting to operate the
device.

(v) Following the application of lock-
out or tagout devices to energy iso-
lating devices, all potentially haz-
ardous stored or residual energy shall
be relieved, disconnected, restrained,
or otherwise rendered safe.

(vi) If there is a possibility of re-
accumulation of stored energy to a
hazardous level, verification of isola-
tion shall be continued until the serv-
icing or maintenance is completed or
until the possibility of such accumula-
tion no longer exists.

(vii) Before starting work on ma-
chines or equipment that have been
locked out or tagged out, the author-
ized employee shall verify that isola-
tion and deenergizing of the machine
or equipment have been accomplished.
If normally energized parts will be ex-
posed to contact by an employee while
the machine or equipment is deener-
gized, a test shall be performed to en-
sure that these parts are deenergized.

() Release from lockout/tagout. Before
lockout or tagout devices are removed
and energy is restored to the machine
or equipment, procedures shall be fol-
lowed and actions taken by the author-
ized employees to ensure the following:

(i) The work area shall be inspected
to ensure that nonessential items have
been removed and that machine or
equipment components are operation-
ally intact.

(ii) The work area shall be checked to
ensure that all employees have been
safely positioned or removed.

(iii) After lockout or tagout devices
have been removed and before a ma-
chine or equipment is started, affected
employees shall be notified that the
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lockout or tagout devices have been re-
moved.

(iv) Each lockout or tagout device
shall be removed from each energy iso-
lating device by the authorized em-
ployee who applied the lockout or
tagout device. However, if that em-
ployee is not available to remove it,
the 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 a de-
gree of safety equivalent to that pro-
vided by the removal of the device by
the authorized employee who applied
it. The specific procedure shall include
at least the following elements:

(A) Verification by the employer that
the authorized employee who applied
the device is not at the facility;

(B) Making all reasonable efforts to
contact the authorized employee to in-
form him or her that his or her lockout
or tagout device has been removed; and

(C) Ensuring that the authorized em-
ployee has this knowledge before he or
she resumes work at that facility.

(8) Additional requirements. (i) If the
lockout or tagout devices must be tem-
porarily removed from energy isolating
devices and the machine or equipment
must be energized to test or position
the machine, equipment, or component
thereof, the following sequence of ac-
tions shall be followed:

(A) Clear the machine or equipment
of tools and materials in accordance
with paragraph (d)(7)(i) of this section;

(B) Remove employees from the ma-
chine or equipment area in accordance
with paragraphs (d)(7)(ii) and (d)(7)(iii)
of this section;

(C) Remove the lockout or tagout de-
vices as specified in paragraph (d)(7)(iv)
of this section;

(D) Energize and proceed with the
testing or positioning; and

(E) Deenergize all systems and re-
apply energy control measures in ac-
cordance with paragraph (d)(6) of this
section to continue the servicing or
maintenance.

(ii) When servicing or maintenance is
performed by a crew, craft, depart-
ment, or other group, they shall use a
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procedure which affords the employees
a level of protection equivalent to that
provided by the implementation of a
personal lockout or tagout device.
Group lockout or tagout devices shall
be used in accordance with the proce-
dures required by paragraphs (d)(2)(iii)
and (d)(2)(iv) of this section including,
but not limited to, the following spe-
cific requirements:

(A) Primary responsibility shall be
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 shall be made for the
authorized employee to ascertain the
exposure status of all individual group
members with regard to the lockout or
tagout of the machine or equipment;

(C) When more than one crew, craft,
department, or other group is involved,
assignment of overall job-associated
lockout or tagout control responsi-
bility shall be given to an authorized
employee designated to coordinate af-
fected work forces and ensure con-
tinuity of protection; and

(D) Each authorized employee shall
affix a personal lockout or tagout de-
vice 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 equip-
ment being serviced or maintained.

(iii) Procedures shall be used during
shift or personnel changes to ensure
the continuity of lockout or tagout
protection, including provision for the
orderly transfer of lockout or tagout
device protection between off-going
and on-coming employees, to minimize
their exposure to hazards from the un-
expected energizing or start-up of the
machine or equipment or from the re-
lease of stored energy.

(iv) Whenever outside servicing per-
sonnel are to be engaged in activities
covered by paragraph (d) of this sec-
tion, the on-site employer and the out-
side employer shall inform each other
of their respective lockout or tagout
procedures, and each employer shall
ensure that his or her personnel under-
stand and comply with restrictions and
prohibitions of the energy control pro-
cedures being used.
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(v) If energy isolating devices are in-
stalled in a central location and are
under the exclusive control of a system
operator, the following requirements
apply:

(A) The employer shall use a proce-
dure that affords employees a level of
protection equivalent to that provided
by the implementation of a personal
lockout or tagout device.

(B) The system operator shall place
and remove lockout and tagout devices
in place of the authorized employee
under paragraphs (d)(4), (d)(6)(iv), and
(A)(T)(@iv) of this section.

(C) Provisions shall be made to iden-
tify the authorized employee who is re-
sponsible for (that is, being protected
by) the lockout or tagout device, to
transfer responsibility for lockout and
tagout devices, and to ensure that an
authorized employee requesting re-
moval or transfer of a lockout or
tagout device is the one responsible for
it before the device is removed or
transferred.

(e) Enclosed spaces. This paragraph
covers enclosed spaces that may be en-
tered by employees. It does not apply
to vented vaults if a determination is
made that the ventilation system is op-
erating to protect employees before
they enter the space. This paragraph
applies to routine entry into enclosed
spaces in lieu of the permit-space entry
requirements contained in paragraphs
(d) through (k) of §1910.146 of this part.
If, after the precautions given in para-
graphs (e) and (t) of this section are
taken, the hazards remaining in the en-
closed space endanger the life of an en-
trant or could interfere with escape
from the space, then entry into the en-
closed space shall meet the permit-
space entry requirements of paragraphs
(d) through (k) of §1910.146 of this part.

NoTE: Entries into enclosed spaces con-
ducted in accordance with the permit-space
entry requirements of paragraphs (d)
through (k) of §1910.146 of this part are con-
sidered as complying with paragraph (e) of
this section.

(1) Safe work practices. The employer
shall ensure the use of safe work prac-
tices for entry into and work in en-
closed spaces and for rescue of employ-
ees from such spaces.
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(2) Training. Employees who enter en-
closed spaces or who serve as attend-
ants shall be trained in the hazards of
enclosed space entry, in enclosed space
entry procedures, and in enclosed space
rescue procedures.

(3) Rescue equipment. Employers shall
provide equipment to ensure the
prompt and safe rescue of employees
from the enclosed space.

(4) Evaluation of potential hazards. Be-
fore any entrance cover to an enclosed
space is removed, the employer shall
determine whether it is safe to do so by
checking for the presence of any at-
mospheric pressure or temperature dif-
ferences and by evaluating whether
there might be a hazardous atmosphere
in the space. Any conditions making it
unsafe to remove the cover shall be
eliminated before the cover is removed.

NoTE: The evaluation called for in this
paragraph may take the form of a check of
the conditions expected to be in the enclosed
space. For example, the cover could be
checked to see if it is hot and, if it is fas-
tened in place, could be loosened gradually
to release any residual pressure. A deter-
mination must also be made of whether con-
ditions at the site could cause a hazardous
atmosphere, such as an oxygen deficient or
flammable atmosphere, to develop within
the space.

(5) Removal of covers. When covers are
removed from enclosed spaces, the
opening shall be promptly guarded by a
railing, temporary cover, or other bar-
rier intended to prevent an accidental
fall through the opening and to protect
employees working in the space from
objects entering the space.

(6) Hazardous atmosphere. Employees
may not enter any enclosed space while
it contains a hazardous atmosphere,
unless the entry conforms to the ge-
neric permit-required confined spaces
standard in §1910.146 of this part.

NoTE: The term ‘‘entry”
§1910.146(b) of this part.

(7) Attendants. While work is being
performed in the enclosed space, a per-
son with first aid training meeting
paragraph (b) of this section shall be
immediately available outside the en-
closed space to render emergency as-
sistance if there is reason to believe
that a hazard may exist in the space or
if a hazard exists because of traffic pat-
terns in the area of the opening used

is defined in
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for entry. That person is not precluded
from performing other duties outside
the enclosed space if these duties do
not distract the attendant from moni-
toring employees within the space.

NOTE: See paragraph (t)(3) of this section
for additional requirements on attendants
for work in manholes.

(8) Calibration of test instruments. Test
instruments used to monitor
atmospheres in enclosed spaces shall be
kept in calibration, with a minimum
accuracy of £10 percent.

(9) Testing for oxygen deficiency. Be-
fore an employee enters an enclosed
space, the internal atmosphere shall be
tested for oxygen deficiency with a di-
rect-reading meter or similar instru-
ment, capable of collection and imme-
diate analysis of data samples without
the need for off-site evaluation. If con-
tinuous forced air ventilation is pro-
vided, testing is not required provided
that the procedures used ensure that
employees are not exposed to the haz-
ards posed by oxygen deficiency.

(10) Testing for flammable gases and va-
pors. Before an employee enters an en-
closed space, the internal atmosphere
shall be tested for flammable gases and
vapors with a direct-reading meter or
similar instrument capable of collec-
tion and immediate analysis of data
samples without the need for off-site
evaluation. This test shall be per-
formed after the oxygen testing and
ventilation required by paragraph (e)(9)
of this section demonstrate that there
is sufficient oxygen to ensure the accu-
racy of the test for flammability.

(11) Ventilation and monitoring. If
flammable gases or vapors are detected
or if an oxygen deficiency is found,
forced air ventilation shall be used to
maintain oxygen at a safe level and to
prevent a hazardous concentration of
flammable gases and vapors from accu-
mulating. A continuous monitoring
program to ensure that no increase in
flammable gas or vapor concentration
occurs may be followed in lieu of ven-
tilation, if flammable gases or vapors
are detected at safe levels.

NOTE: See the definition of hazardous at-
mosphere for guidance in determining
whether or not a given concentration of a
substance is considered to be hazardous.
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(12) Specific ventilation requirements. If
continuous forced air ventilation is
used, it shall begin before entry is
made and shall be maintained long
enough to ensure that a safe atmos-
phere exists before employees are al-
lowed to enter the work area. The
forced air ventilation shall be so di-
rected as to ventilate the immediate
area where employees are present with-
in the enclosed space and shall con-
tinue until all employees leave the en-
closed space.

(13) Air supply. The air supply for the
continuous forced air ventilation shall
be from a clean source and may not in-
crease the hazards in the enclosed
space.

(14) Open flames. If open flames are
used in enclosed spaces, a test for flam-
mable gases and vapors shall be made
immediately before the open flame de-
vice is used and at least once per hour
while the device is used in the space.
Testing shall be conducted more fre-
quently if conditions present in the en-
closed space indicate that once per
hour is insufficient to detect hazardous
accumulations of flammable gases or
vapors.

NOTE: See the definition of hazardous at-
mosphere for guidance in determining
whether or not a given concentration of a
substance is considered to be hazardous.

(f) Ezxcavations. Excavation oper-
ations shall comply with subpart P of
part 1926 of this chapter.

(g) Personal protective equipment—(1)
General. Personal protective equipment
shall meet the requirements of subpart
I of this part.

(2) Fall protection. (i) Personal fall ar-
rest equipment shall meet the require-
ments of subpart M of part 1926 of this
chapter.

(ii) Body belts and safety straps for
work positioning shall meet the re-
quirements of §1926.959 of this chapter.

(iii) Body belts, safety straps, lan-
yards, lifelines, and body harnesses
shall be inspected before use each day
to determine that the equipment is in

safe working condition. Defective
equipment may not be used.
(iv) Lifelines shall be protected

against being cut or abraded.

(v) Fall arrest equipment, work posi-
tioning equipment, or travel restrict-
ing equipment shall be used by employ-
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ees working at elevated locations more
than 4 feet (1.2 m) above the ground on
poles, towers, or similar structures if
other fall protection has not been pro-
vided. Fall protection equipment is not
required to be used by a qualified em-
ployee climbing or changing location
on poles, towers, or similar structures,
unless conditions, such as, but not lim-
ited to, ice, high winds, the design of
the structure (for example, no provi-
sion for holding on with hands), or the
presence of contaminants on the struc-
ture, could cause the employee to lose
his or her grip or footing.

NoTE 1: This paragraph applies to struc-
tures that support overhead electric power
generation, transmission, and distribution
lines and equipment. It does not apply to
portions of buildings, such as loading docks,
to electric equipment, such as transformers
and capacitors, nor to aerial lifts. Require-
ments for fall protection associated with
walking and working surfaces are contained
in subpart D of this part; requirements for
fall protection associated with aerial lifts
are contained in §1910.67 of this part.

NOTE 2: Employees undergoing training are
not considered ‘‘qualified employees’ for the
purposes of this provision. Unqualified em-
ployees (including trainees) are required to
use fall protection any time they are more
than 4 feet (1.2 m) above the ground.

(vi) The following requirements
apply to personal fall arrest systems:

(A) When stopping or arresting a fall,
personal fall arrest systems shall limit
the maximum arresting force on an
employee to 900 pounds (4 kN) if used
with a body belt.

(B) When stopping or arresting a fall,
personal fall arrest systems shall limit
the maximum arresting force on an
employee to 1800 pounds (8 kN) if used
with a body harness.

(C) Personal fall arrest systems shall
be rigged such that an employee can
neither free fall more than 6 feet (1.8
m) nor contact any lower level.

(vii) If vertical lifelines or droplines
are used, not more than one employee
may be attached to any one lifeline.

(viii) Snaphooks may not be con-
nected to loops made in webbing-type
lanyards.

(ix) Snaphooks may not be connected
to each other.

(h) Ladders, platforms, step bolts, and
manhole steps—(1) General. Require-
ments for ladders contained in subpart
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D of this part apply, except as specifi-
cally noted in paragraph (h)(2) of this
section.

(2) Special ladders and platforms. Port-
able ladders and platforms used on
structures or conductors in conjunc-
tion with overhead line work need not
meet paragraphs (d)(2)(i) and (d)(2)(iii)
of §1910.25 of this part or paragraph
(c)(3)(iii) of §1910.26 of this part. How-
ever, these ladders and platforms shall
meet the following requirements:

(i) Ladders and platforms shall be se-
cured to prevent their becoming acci-
dentally dislodged.

(ii) Ladders and platforms may not
be loaded in excess of the working
loads for which they are designed.

(iii) Ladders and platforms may be
used only in applications for which
they were designed.

(iv) In the configurations in which
they are used, ladders and platforms
shall be capable of supporting without
failure at least 2.5 times the maximum
intended load.

(3) Conductive ladders. Portable metal
ladders and other portable conductive
ladders may not be used near exposed
energized lines or equipment. However,
in specialized high-voltage work, con-
ductive ladders shall be used where the
employer can demonstrate that non-
conductive ladders would present a
greater hazard than conductive lad-
ders.

(i) Hand and portable power tools—(1)
General. Paragraph (i)(2) of this section
applies to electric equipment con-
nected by cord and plug. Paragraph
(1)(3) of this section applies to portable
and vehicle-mounted generators used
to supply cord-and plug-connected
equipment. Paragraph (i)(4) of this sec-
tion applies to hydraulic and pneu-
matic tools.

(2) Cord- and plug-connected equip-
ment. (i) Cord-and plug-connected
equipment supplied by premises wiring
is covered by subpart S of this part.

(ii) Any cord- and plug-connected
equipment supplied by other than
premises wiring shall comply with one
of the following in lieu of §1910.243(a)(5)
of this part:

(A) It shall be equipped with a cord
containing an equipment grounding
conductor connected to the tool frame
and to a means for grounding the other
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end (however, this option may not be
used where the introduction of the
ground into the work environment in-
creases the hazard to an employee); or

(B) It shall be of the double-insulated
type conforming to subpart S of this
part; or

(C) It shall be connected to the power
supply through an isolating trans-
former with an ungrounded secondary.

(3) Portable and vehicle-mounted gen-
erators. Portable and vehicle-mounted
generators used to supply cord- and
plug-connected equipment shall meet
the following requirements:

(i) The generator may only supply
equipment located on the generator or
the vehicle and cord- and plug-con-
nected equipment through receptacles
mounted on the generator or the vehi-
cle.

(ii) The non-current-carrying metal
parts of equipment and the equipment
grounding conductor terminals of the
receptacles shall be bonded to the gen-
erator frame.

(iii) In the case of vehicle-mounted
generators, the frame of the generator
shall be bonded to the vehicle frame.

(iv) Any neutral conductor shall be
bonded to the generator frame.

(4) Hydraulic and pneumatic tools. (i)
Safe operating pressures for hydraulic
and pneumatic tools, hoses, valves,
pipes, filters, and fittings may not be
exceeded.

NoTE: If any hazardous defects are present,
no operating pressure would be safe, and the
hydraulic or pneumatic equipment involved
may not be used. In the absence of defects,
the maximum rated operating pressure is the
maximum safe pressure.

(ii) A hydraulic or pneumatic tool
used where it may contact exposed live
parts shall be designed and maintained
for such use.

(iii) The hydraulic system supplying
a hydraulic tool used where it may
contact exposed live parts shall provide
protection against loss of insulating
value for the voltage involved due to
the formation of a partial vacuum in
the hydraulic line.

NOTE: Hydraulic lines without check
valves having a separation of more than 35
feet (10.7 m) between the oil reservoir and
the upper end of the hydraulic system pro-
mote the formation of a partial vacuum.
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(iv) A pneumatic tool used on ener-
gized electric lines or equipment or
used where it may contact exposed live
parts shall provide protection against
the accumulation of moisture in the
air supply.

(v) Pressure shall be released before
connections are broken, unless quick
acting, self-closing connectors are
used. Hoses may not be kinked.

(vi) Employees may not use any part
of their bodies to locate or attempt to
stop a hydraulic leak.

(j) Live-line tools—(1) Design of tools.
Live-line tool rods, tubes, and poles
shall be designed and constructed to
withstand the following minimum
tests:

(i) 100,000 volts per foot (3281 volts per
centimeter) of length for 5 minutes if
the tool is made of fiberglass-rein-
forced plastic (FRP), or

(ii) 75,000 volts per foot (2461 volts per
centimeter) of length for 3 minutes if
the tool is made of wood, or

(iii) Other tests that the employer
can demonstrate are equivalent.

NOTE: Live-line tools using rod and tube
that meet ASTM F711-89, Standard Speci-
fication for Fiberglass-Reinforced Plastic
(FRP) Rod and Tube Used in Live-Line
Tools, conform to paragraph (j)(1)(i) of this
section.

(2) Condition of tools. (i) Each live-line
tool shall be wiped clean and visually
inspected for defects before use each
day.

(ii) If any defect or contamination
that could adversely affect the insu-
lating qualities or mechanical integ-
rity of the live-line tool is present after
wiping, the tool shall be removed from
service and examined and tested ac-
cording to paragraph (j)(2)(iii) of this
section before being returned to serv-
ice.

(iii) Live-line tools used for primary
employee protection shall be removed
from service every 2 years and when-
ever required under paragraph (j)(2)(ii)
of this section for examination, clean-
ing, repair, and testing as follows:

(A) Each tool shall be thoroughly ex-
amined for defects.

(B) If a defect or contamination that
could adversely affect the insulating
qualities or mechanical integrity of
the live-line tool is found, the tool
shall be repaired and refinished or shall
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be permanently removed from service.
If no such defect or contamination is
found, the tool shall be cleaned and
waxed.

(C) The tool shall be tested in accord-
ance with paragraphs (j)(2)(iii)(D) and
(GH(2){ii)(E) of this section under the
following conditions:

(1) After the tool has been repaired or
refinished; and

(2) After the examination if repair or
refinishing is not performed, unless the
tool is made of FRP rod or foam-filled
FRP tube and the employer can dem-
onstrate that the tool has no defects
that could cause it to fail in use.

(D) The test method used shall be de-
signed to verify the tool’s integrity
along its entire working length and, if
the tool is made of fiberglass-rein-
forced plastic, its integrity under wet
conditions.

(E) The voltage applied during the
tests shall be as follows:

(1) 75,000 volts per foot (2461 volts per
centimeter) of length for 1 minute if
the tool is made of fiberglass, or

(2) 50,000 volts per foot (1640 volts per
centimeter) of length for 1 minute if
the tool is made of wood, or

(3) Other tests that the employer can
demonstrate are equivalent.

NOTE: Guidelines for the examination,
cleaning, repairing, and in-service testing of
live-line tools are contained in the Institute
of Electrical and Electronics Engineers
Guide for In-Service Maintenance and Elec-
trical Testing of Live-Line Tools, IEEE Std.
978-1984.

(k) Materials handling and storage—(1)
General. Material handling and storage
shall conform to the requirements of
subpart N of this part.

(2) Materials storage mnear energized
lines or equipment. (i) In areas not re-
stricted to qualified persons only, ma-
terials or equipment may not be stored
closer to energized lines or exposed en-
ergized parts of equipment than the
following distances plus an amount
providing for the maximum sag and
side swing of all conductors and pro-
viding for the height and movement of
material handling equipment:

(A) For lines and equipment ener-
gized at 50 KV or less, the distance is 10
feet (305 cm).

(B) For lines and equipment ener-
gized at more than 50 KV, the distance
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is 10 feet (305 cm) plus 4 inches (10 cm)
for every 10 KV over 50 KV.

(ii) In areas restricted to qualified
employees, material may not be stored
within the working space about ener-
gized lines or equipment.

NoOTE: Requirements for the size of the
working space are contained in paragraphs
(u)(1) and (v)(3) of this section.

(1) Working on or near exposed ener-
gized parts. This paragraph applies to
work on exposed live parts, or near
enough to them, to expose the em-
ployee to any hazard they present.

(1) General. Only qualified employees
may work on or with exposed energized
lines or parts of equipment. Only quali-
fied employees may work in areas con-
taining unguarded, uninsulated ener-
gized lines or parts of equipment oper-
ating at 50 volts or more. Electric lines
and equipment shall be considered and
treated as energized unless the provi-
sions of paragraph (d) or paragraph (m)
of this section have been followed.

(i) Except as provided in paragraph
(DH(1)({i) of this section, at least two
employees shall be present while the
following types of work are being per-
formed:

(A) Installation, removal, or repair of
lines that are energized at more than
600 volts,

(B) Installation, removal, or repair of
deenergized lines if an employee is ex-
posed to contact with other parts ener-
gized at more than 600 volts,

(C) Installation, removal, or repair of
equipment, such as transformers, ca-
pacitors, and regulators, if an em-
ployee is exposed to contact with parts
energized at more than 600 volts,

(D) Work involving the use of me-
chanical equipment, other than insu-
lated aerial lifts, near parts energized
at more than 600 volts, and

(E) Other work that exposes an em-
ployee to electrical hazards greater
than or equal to those posed by oper-
ations that are specifically listed in
paragraphs OD)E)A) through
(DOH(M)E)(D) of this section.

(ii) Paragraph (1)(1)(i) of this section
does not apply to the following oper-
ations:

(A) Routine switching of circuits, if
the employer can demonstrate that
conditions at the site allow this work
to be performed safely,
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(B) Work performed with live-line
tools if the employee is positioned so
that he or she is neither within reach
of nor otherwise exposed to contact
with energized parts, and

(C) Emergency repairs to the extent
necessary to safeguard the general pub-
lic.

(2) Minimum approach distances. The
employer shall ensure that no em-
ployee approaches or takes any conduc-
tive object closer to exposed energized
parts than set forth in Table R-6
through Table R-10, unless:

(i) The employee is insulated from
the energized part (insulating gloves or
insulating gloves and sleeves worn in
accordance with paragraph (1)(3) of this
section are considered insulation of the
employee only with regard to the ener-
gized part upon which work is being
performed), or

(ii) The energized part is insulated
from the employee and from any other
conductive object at a different poten-
tial, or

(iii) The employee is insulated from
any other exposed conductive object, as
during live-line bare-hand work.

NoOTE: Paragraphs (u)(5)(i) and (v)(6)(i) of
this section contain requirements for the
guarding and isolation of live parts. Parts of
electric circuits that meet these two provi-
sions are not considered as ‘‘exposed’ unless
a guard is removed or an employee enters
the space intended to provide isolation from
the live parts.

(3) Type of insulation. If the employee
is to be insulated from energized parts
by the use of insulating gloves (under
paragraph (1)(2)(i) of this section), insu-
lating sleeves shall also be used. How-
ever, insulating sleeves need not be
used under the following conditions:

(i) If exposed energized parts on
which work is not being performed are
insulated from the employee and

(ii) If such insulation is placed from a
position not exposing the employee’s
upper arm to contact with other ener-
gized parts.

(4) Working position. The employer
shall ensure that each employee, to the
extent that other safety-related condi-
tions at the worksite permit, works in
a position from which a slip or shock
will not bring the employee’s body into
contact with exposed, uninsulated
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parts energized at a potential different
from the employee.

(5) Making connections. The employer
shall ensure that connections are made
as follows:

(i) In connecting deenergized equip-
ment or lines to an energized circuit by
means of a conducting wire or device,
an employee shall first attach the wire
to the deenergized part;

(ii) When disconnecting equipment or
lines from an energized circuit by
means of a conducting wire or device,
an employee shall remove the source
end first; and

(iii) When lines or equipment are
connected to or disconnected from en-
ergized circuits, loose conductors shall
be kept away from exposed energized
parts.

(6) Apparel. (i) When work is per-
formed within reaching distance of ex-
posed energized parts of equipment, the
employer shall ensure that each em-
ployee removes or renders nonconduc-
tive all exposed conductive articles,
such as key or watch chains, rings, or
wrist watches or bands, unless such ar-
ticles do not increase the hazards asso-
ciated with contact with the energized
parts.

(ii) The employer shall train each
employee who is exposed to the hazards
of flames or electric arcs in the hazards
involved.

(iii) The employer shall ensure that
each employee who is exposed to the
hazards of flames or electric arcs does
not wear clothing that, when exposed
to flames or electric arcs, could in-
crease the extent of injury that would
be sustained by the employee.

NOTE: Clothing made from the following
types of fabrics, either alone or in blends, is
prohibited by this paragraph, unless the em-
ployer can demonstrate that the fabric has
been treated to withstand the conditions
that may be encountered or that the cloth-
ing is worn in such a manner as to eliminate
the hazard involved: acetate, nylon, poly-
ester, rayon.

(7) Fuse handling. When fuses must be
installed or removed with one or both
terminals energized at more than 300
volts or with exposed parts energized
at more than 50 volts, the employer
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shall ensure that tools or gloves rated
for the voltage are used. When expul-
sion-type fuses are installed with one
or both terminals energized at more
than 300 volts, the employer shall en-
sure that each employee wears eye pro-
tection meeting the requirements of
subpart I of this part, uses a tool rated
for the voltage, and is clear of the ex-
haust path of the fuse barrel.

(8) Covered (noninsulated) conductors.
The requirements of this section which
pertain to the hazards of exposed live
parts also apply when work is per-
formed in the proximity of covered
(noninsulated) wires.

(9) Noncurrent-carrying metal parts.
Noncurrent-carrying metal parts of
equipment or devices, such as trans-
former cases and circuit breaker
housings, shall be treated as energized
at the highest voltage to which they
are exposed, unless the employer in-
spects the installation and determines
that these parts are grounded before
work is performed.

(10) Opening circuits under load. De-
vices used to open circuits under load
conditions shall be designed to inter-
rupt the current involved.

TABLE R—6—AC LIVE-LINE WORK MINIMUM
APPROACH DISTANCE

Distance
: - Phase to Phase to
Nominal voltage in kilovolts round expo- hase expo-
phase to phase g sure P P sure P
(ft-in) (m) (ft-in) (m)
0.05t0 1.0 ... 4 4 *) *)
1.1to0 15.0 2-1 0.64 2-2| 0.66
15.1 10 36.0 . 2-4 0.72 2-7 0.77
36.1 t0 46.0 . 2-7| 0.77| 2-10| 0.85
46.1t0 725 . 3-0| 0.90 3-6 1.05
72.6to 121 .. 3-2 0.95 4-3 1.29
138 to 145 ... 3-7 1.09 4-11 1.50
161 to 169 ... 4-0 1.22 5-8 1.71
230 to 242 ... 5-3 1.59 7-6 | 227
345 to 362 ... 86| 259| 12-6| 3.80
500 to 550 ... 11-3| 3.42| 18-1 5.50
765 to 800 ... 14-11 453 | 26-0| 7.91

NOTE 1: These distances take into consideration the highest
switching surge an employee will be exposed to on any sys-
tem with air as the insulating medium and the maximum
voltages shown.

NOTE 2: The clear live-line tool distance shall equal or ex-
ceed the values for the indicated voltage ranges.

NOTE 3: See appendix B to this section for information on
how the minimum approach distances listed in the tables were
derived.

4 Avoid contact.
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TABLE R—7—AC LIVE-LINE WORK MINIMUM APPROACH DISTANCE WITH OVERVOLTAGE FACTOR
PHASE-TO-GROUND EXPOSURE

Maximum an- Distance in feet-inches

ticipated per-
unit transient

Maximum phase-to-phase voltage in kilovolts

overvoltage 121 145 169 242 362 552 800
............ 9-8
............ 10-8
............ 11-8
..... 12-8
2-9 3-0 3-10
2-10 3-2 4-0
2-11 3-3 41
3-0 3-4 4-3
3-1 3-5 4-5
3-2 3-6 4-6
3-3 3-8 4-8
3-4 3-9 4-10
3-5 3-10 4-11
2.9 3-1 3-6 3-11 5-1
3.0 3-2 3-7 4-0 53| BB | s | oo

NOTE 1: The distance specified in this table may be applied only where the maximum anticipated per-unit transient overvoltage
has been determined by engineering analysis and has been supplied by the employer. Table R—6 applies otherwise.

NOTE 2: The distances specified in this table are the air, bare-hand, and live-line tool distances.

NOTE 3: See appendix B to this section for information on how the minimum approach distances listed in the tables were de-
rived and on how to calculate revised minimum approach distances based on the control of transient overvoltages.

TABLE R—8—AC LIVE-LINE WORK MINIMUM APPROACH DISTANCE WITH OVERVOLTAGE FACTOR
PHASE-TO-PHASE EXPOSURE

Maximum an- Distance in feet-inches
Eﬂi‘ﬂ:‘;gs’i’g; Maximum phase-to-phase voltage in kilovolts
overvoltage 121 145 169 242 362 552 800
..... 7-4 121
..... 8-9 14-6
..... 10-2 17-2
............ . | 11-7 19-11
........................................................ 13-2 22-11
7 41 4-8 6-1 8-7 14-10 260
7 4-2 4-9 6-3 8-10 15-7
8 4-3 4-10 6-4 9-2 16—4
9 4-4 4-11 6-6 9-6 17-2
0 4-5 5-0 6-7 9-11 18-1
K 1 4-6 5-2 6-9
2.6 4-0 4-7 5-3 6-11
2.7 4-1 4-8 5-4 7-0
2.8 4 4-9 5-5 7-2
29 4-2 4-10 5-6 7-4
3.0 4-3 4-11 5-8 7-6

NOTE 1: The distance specified in this table may be applied only where the maximum anticipated per-unit transient overvoltage
has been determined by engineering analysis and has been supplied by the employer. Table R—6 applies otherwise.

NOTE 2: The distances specified in this table are the air, bare-hand, and live-line tool distances.

NOTE 3: See appendix B to this section for information on how the minimum approach distances listed in the tables were de-
rived and on how to calculate revised minimum approach distances based on the control of transient overvoltages.

TABLE R—9—DC LIVE-LINE WORK MINIMUM APPROACH DISTANCE WITH OVERVOLTAGE FACTOR

Distance in feet-inches

Maximum anticipated per-unit transient over- Maximum line-to-ground voltage in kilovolts

voltage
250 400 500 600 750
3-8 5-3 6-9 8-7 11-10
3-10 5-7 7-4 9-5 13-1
4-1 6-0 7-11 10-3 14-4
4-3 6 87 11-2 15-9

NOTE 1: The distances specified in this table may be applied only where the maximum anticipated per-unit transient over-
voltage has been determined by engineering analysis and has been supplied by the employer. However, if the transient over-
voltage factor is not known, a factor of 1.8 shall be assumed.
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NoOTE 2: The distances specified in this table are the air, bare-hand, and live-line tool distances.

TABLE R—10—ALTITUDE CORRECTION FACTOR

Altitude
Correction factor
ft m
3000 900 1.00
4000 1200 1.02
5000 1500 1.05
6000 1800 1.08
7000 2100 1.1
8000 2400 1.14
9000 2700 117
10000 3000 1.20
12000 3600 1.25
14000 4200 1.30
16000 4800 1.35
18000 5400 1.39
20000 6000 1.44

NOTE: If the work is performed at elevations greater than
3000 ft (900 m) above mean sea level, the minimum ap-
proach distance shall be determined by multiplying the dis-
tances in Table R—6 through Table R-9 by the correction fac-
tor corresponding to the altitude at which work is performed.

(m) Deenergicing lines and equipment
for employee protection—(1) Application.
Paragraph (m) of this section applies to
the deenergizing of transmission and
distribution lines and equipment for
the purpose of protecting employees.
Control of hazardous energy sources
used in the generation of electric en-
ergy is covered in paragraph (d) of this
section. Conductors and parts of elec-
tric equipment that have been deener-
gized under procedures other than
those required by paragraph (d) or (m)
of this section, as applicable, shall be
treated as energized.

(2) General. (i) If a system operator is
in charge of the lines or equipment and
their means of disconnection, all of the
requirements of paragraph (m)(3) of
this section shall be observed, in the
order given.

(ii) If no system operator is in charge
of the lines or equipment and their
means of disconnection, one employee
in the crew shall be designated as being
in charge of the clearance. All of the
requirements of paragraph (m)@3) of
this section apply, in the order given,
except as provided in paragraph
(m)(2)(iii) of this section. The employee
in charge of the clearance shall take
the place of the system operator, as
necessary.

(iii) If only one crew will be working
on the lines or equipment and if the
means of disconnection is accessible
and visible to and under the sole con-
trol of the employee in charge of the
clearance, paragraphs (m)(3)(1),

m)3)(ii), (M)B)(v), (m)(3)(viii), and
(m)(3)(xii) of this section do not apply.
Additionally, tags required by the re-
maining provisions of paragraph (m)(3)
of this section need not be used.

(iv) Any disconnecting means that
are accessible to persons outside the
employer’s control (for example, the
general public) shall be rendered inop-
erable while they are open for the pur-
pose of protecting employees.

(3) Deenergizing lines and equipment.
(i) A designated employee shall make a
request of the system operator to have
the particular section of line or equip-
ment deenergized. The designated em-
ployee becomes the employee in charge
(as this term is used in paragraph
(m)(3) of this section) and is respon-
sible for the clearance.

(ii) All switches, disconnectors,
jumpers, taps, and other means
through which known sources of elec-
tric energy may be supplied to the par-
ticular lines and equipment to be deen-
ergized shall be opened. Such means
shall be rendered inoperable, unless its
design does not so permit, and tagged
to indicate that employees are at work.

(iii) Automatically and remotely
controlled switches that could cause
the opened disconnecting means to
close shall also be tagged at the point
of control. The automatic or remote
control feature shall be rendered inop-
erable, unless its design does not so
permit.

(iv) Tags shall prohibit operation of
the disconnecting means and shall indi-
cate that employees are at work.

(v) After the applicable requirements
in paragraphs (m)(3)(d) through
(m)(3)(iv) of this section have been fol-
lowed and the employee in charge of
the work has been given a clearance by
the system operator, the lines and
equipment to be worked shall be tested
to ensure that they are deenergized.

(vi) Protective grounds shall be in-
stalled as required by paragraph (n) of
this section.

(vii) After the applicable require-
ments of paragraphs (m)(3)(i) through
(m)(3)(vi) of this section have been fol-
lowed, the lines and equipment in-
volved may be worked as deenergized.

(viii) If two or more independent
crews will be working on the same
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lines or equipment, each crew shall
independently comply with the require-
ments in paragraph (m)(3) of this sec-
tion.

(ix) To transfer the clearance, the
employee in charge (or, if the employee
in charge is forced to leave the work-
site due to illness or other emergency,
the employee’s supervisor) shall inform
the system operator; employees in the
crew shall be informed of the transfer;
and the new employee in charge shall
be responsible for the clearance.

(x) To release a clearance, the em-
ployee in charge shall:

(A) Notify employees under his or her
direction that the clearance is to be re-
leased;

(B) Determine that all employees in
the crew are clear of the lines and
equipment;

(C) Determine that all protective
grounds installed by the crew have
been removed; and

(D) Report this information to the
system operator and release the clear-
ance.

(xi) The person releasing a clearance
shall be the same person that requested
the clearance, unless responsibility has
been transferred under paragraph
(m)(3)(ix) of this section.

(xii) Tags may not be removed unless
the associated clearance has been re-
leased under paragraph (m)(3)(x) of this
section.

(xiii) Only after all protective
grounds have been removed, after all
crews working on the lines or equip-
ment have released their clearances,
after all employees are clear of the
lines and equipment, and after all pro-
tective tags have been removed from a
given point of disconnection, may ac-
tion be initiated to reenergize the lines
or equipment at that point of dis-
connection.

(n) Grounding for the protection of em-
ployees—(1) Application. Paragraph (n)
of this section applies to the grounding
of transmission and distribution lines
and equipment for the purpose of pro-
tecting employees. Paragraph (n)(4) of
this section also applies to the protec-
tive grounding of other equipment as
required elsewhere in this section.

(2) General. For the employee to work
lines or equipment as deenergized, the
lines or equipment shall be deenergized
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under the provisions of paragraph (m)
of this section and shall be grounded as
specified in paragraphs (n)(3) through
(m)(9) of this section. However, if the
employer can demonstrate that instal-
lation of a ground is impracticable or
that the conditions resulting from the
installation of a ground would present
greater hazards than working without
grounds, the lines and equipment may
be treated as deenergized provided all
of the following conditions are met:

(i) The lines and equipment have
been deenergized under the provisions
of paragraph (m) of this section.

(ii) There is no possibility of contact
with another energized source.

(iii) The hazard of induced voltage is
not present.

(3) Equipotential zone. Temporary pro-
tective grounds shall be placed at such
locations and arranged in such a man-
ner as to prevent each employee from
being exposed to hazardous differences
in electrical potential.

(4) Protective grounding equipment. (i)
Protective grounding equipment shall
be capable of conducting the maximum
fault current that could flow at the
point of grounding for the time nec-
essary to clear the fault. This equip-
ment shall have an ampacity greater
than or equal to that of No. 2 AWG cop-
per.

NOTE: Guidelines for protective grounding
equipment are contained in American Soci-
ety for Testing and Materials Standard Spec-
ifications for Temporary Grounding Systems
to be Used on De-Energized Electric Power
Lines and Equipment, ASTM F855-1990.

(ii) Protective grounds shall have an
impedance low enough to cause imme-
diate operation of protective devices in
case of accidental energizing of the
lines or equipment.

(5) Testing. Before any ground is in-
stalled, lines and equipment shall be
tested and found absent of nominal
voltage, unless a previously installed
ground is present.

(6) Order of connection. When a ground
is to be attached to a line or to equip-
ment, the ground-end connection shall
be attached first, and then the other
end shall be attached by means of a
live-line tool.

(T) Order of removal. When a ground is
to be removed, the grounding device
shall be removed from the line or
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equipment using a live-line tool before
the ground-end connection is removed.

(8) Additional precautions. When work
is performed on a cable at a location
remote from the cable terminal, the
cable may not be grounded at the cable
terminal if there is a possibility of haz-
ardous transfer of potential should a
fault occur.

(9) Removal of grounds for test.
Grounds may be removed temporarily
during tests. During the test proce-
dure, the employer shall ensure that
each employee uses insulating equip-
ment and is isolated from any hazards
involved, and the employer shall insti-
tute any additional measures as may
be necessary to protect each exposed
employee 1in case the previously
grounded lines and equipment become
energized.

(0) Testing and test facilities—(1) Appli-
cation. Paragraph (o) of this section
provides for safe work practices for
high-voltage and high-power testing
performed in laboratories, shops, and
substations, and in the field and on
electric transmission and distribution
lines and equipment. It applies only to
testing involving interim measure-
ments utilizing high voltage, high
power, or combinations of both, and
not to testing involving continuous
measurements as in routine metering,
relaying, and normal line work.

NoOTE: Routine inspection and maintenance
measurements made by qualified employees
are considered to be routine line work and
are not included in the scope of paragraph (o)
of this section, as long as the hazards related
to the use of intrinsic high-voltage or high-
power sources require only the normal pre-
cautions associated with routine operation
and maintenance work required in the other
paragraphs of this section. Two typical ex-
amples of such excluded test work proce-
dures are ‘‘phasing-out’ testing and testing
for a ‘‘no-voltage’ condition.

(2) General requirements. (i) The em-
ployer shall establish and enforce work
practices for the protection of each
worker from the hazards of high-volt-
age or high-power testing at all test
areas, temporary and permanent. Such
work practices shall include, as a min-
imum, test area guarding, grounding,
and the safe use of measuring and con-
trol circuits. A means providing for
periodic safety checks of field test
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areas shall also be included. (See para-
graph (0)(6) of this section.)

(ii) Employees shall be trained in
safe work practices upon their initial
assignment to the test area, with peri-
odic reviews and updates provided as
required by paragraph (a)(2) of this sec-
tion.

(3) Guarding of test areas. (i) Perma-
nent test areas shall be guarded by
walls, fences, or barriers designed to
keep employees out of the test areas.

(ii) In field testing, or at a temporary
test site where permanent fences and
gates are not provided, one of the fol-
lowing means shall be used to prevent
unauthorized employees from entering:

(A) The test area shall be guarded by
the use of distinctively colored safety
tape that is supported approximately
waist high and to which safety signs
are attached,

(B) The test area shall be guarded by
a barrier or barricade that limits ac-
cess to the test area to a degree equiva-
lent, physically and visually, to the
barricade specified in  paragraph
(0)(3)(i1)(A) of this section, or

(C) The test area shall be guarded by
one or more test observers stationed so
that the entire area can be monitored.

(iii) The barriers required by para-
graph (0)(3)(ii) of this section shall be
removed when the protection they pro-
vide is no longer needed.

(iv) Guarding shall be provided with-
in test areas to control access to test
equipment or to apparatus under test
that may become energized as part of
the testing by either direct or induc-
tive coupling, in order to prevent acci-
dental employee contact with ener-
gized parts.

(4) Grounding practices. (i) The em-
ployer shall establish and implement
safe grounding practices for the test fa-
cility.

(A) All conductive parts accessible to
the test operator during the time the
equipment is operating at high voltage
shall be maintained at ground poten-
tial except for portions of the equip-
ment that are isolated from the test
operator by guarding.

(B) Wherever ungrounded terminals
of test equipment or apparatus under
test may be present, they shall be
treated as energized until determined
by tests to be deenergized.
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(ii) Visible grounds shall be applied,
either automatically or manually with
properly insulated tools, to the high-
voltage circuits after they are deener-
gized and before work is performed on
the circuit or item or apparatus under
test. Common ground connections shall
be solidly connected to the test equip-
ment and the apparatus under test.

(iii) In high-power testing, an iso-
lated ground-return conductor system
shall be provided so that no intentional
passage of current, with its attendant
voltage rise, can occur in the ground
grid or in the earth. However, an iso-
lated ground-return conductor need not
be provided if the employer can dem-
onstrate that both the following condi-
tions are met:

(A) An isolated ground-return con-
ductor cannot be provided due to the
distance of the test site from the elec-
tric energy source, and

(B) Employees are protected from
any hazardous step and touch poten-
tials that may develop during the test.

NOTE: See appendix C to this section for in-
formation on measures that can be taken to
protect employees from hazardous step and
touch potentials.

(iv) In tests in which grounding of
test equipment by means of the equip-
ment grounding conductor located in
the equipment power cord cannot be
used due to increased hazards to test
personnel or the prevention of satisfac-
tory measurements, a ground that the
employer can demonstrate affords
equivalent safety shall be provided, and
the safety ground shall be clearly indi-
cated in the test set-up.

(v) When the test area is entered
after equipment is deenergized, a
ground shall be placed on the high-
voltage terminal and any other exposed
terminals.

(A) High capacitance equipment or
apparatus shall be discharged through
a resistor rated for the available en-
ergy.

(B) A direct ground shall be applied
to the exposed terminals when the
stored energy drops to a level at which
it is safe to do so.

(vi) If a test trailer or test vehicle is
used in field testing, its chassis shall
be grounded. Protection against haz-
ardous touch potentials with respect to
the vehicle, instrument panels, and
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other conductive parts accessible to
employees shall be provided by bond-
ing, insulation, or isolation.

(5) Control and measuring circuits. (i)
Control wiring, meter connections, test
leads and cables may not be run from a
test area unless they are contained in a
grounded metallic sheath and termi-
nated in a grounded metallic enclosure
or unless other precautions are taken
that the employer can demonstrate as
ensuring equivalent safety.

(ii) Meters and other instruments
with accessible terminals or parts shall
be isolated from test personnel to pro-
tect against hazards arising from such
terminals and parts becoming ener-
gized during testing. If this isolation is
provided by locating test equipment in
metal compartments with viewing win-
dows, interlocks shall be provided to
interrupt the power supply if the com-
partment cover is opened.

(iii) The routing and connections of
temporary wiring shall be made secure
against damage, accidental interrup-
tions and other hazards. To the max-
imum extent possible, signal, control,
ground, and power cables shall be kept
separate.

(iv) If employees will be present in
the test area during testing, a test ob-
server shall be present. The test ob-
server shall be capable of imple-
menting the immediate deenergizing of
test circuits for safety purposes.

(6) Safety check. (i) Safety practices
governing employee work at temporary
or field test areas shall provide for a
routine check of such test areas for
safety at the beginning of each series
of tests.

(ii) The test operator in charge shall
conduct these routine safety checks be-
fore each series of tests and shall verify
at least the following conditions:

(A) That barriers and guards are in
workable condition and are properly
placed to isolate hazardous areas;

(B) That system test status signals,
if used, are in operable condition;

(C) That test power disconnects are
clearly marked and readily available in
an emergency;

(D) That ground connections are
clearly identifiable;

(E) That personal protective equip-
ment is provided and used as required
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by subpart I of this part and by this
section; and

(F) That signal, ground, and power
cables are properly separated.

(p) Mechanical equipment—(1) General
requirements. (i) The critical safety
components of mechanical elevating
and rotating equipment shall receive a
thorough visual inspection before use
on each shift.

NOTE: Critical safety components of me-
chanical elevating and rotating equipment
are components whose failure would result in
a free fall or free rotation of the boom.

(ii) No vehicular equipment having
an obstructed view to the rear may be
operated on off-highway jobsites where
any employee is exposed to the hazards
created by the moving vehicle, unless:

(A) The vehicle has a reverse signal
alarm audible above the surrounding
noise level, or

(B) The vehicle is backed up only
when a designated employee signals
that it is safe to do so.

(iii) The operator of an electric line
truck may not leave his or her position
at the controls while a load is sus-
pended, unless the employer can dem-
onstrate that no employee (including
the operator) might be endangered.

(iv) Rubber-tired, self-propelled
scrapers, rubber-tired front-end load-
ers, rubber-tired dozers, wheel-type ag-
ricultural and industrial tractors,
crawler-type tractors, crawler-type
loaders, and motor graders, with or
without attachments, shall have roll-
over protective structures that meet
the requirements of subpart W of part
1926 of this chapter.

(2) Ouwutriggers. (i) Vehicular equip-
ment, if provided with outriggers, shall
be operated with the outriggers ex-
tended and firmly set as necessary for
the stability of the specific configura-
tion of the equipment. Outriggers may
not be extended or retracted outside of
clear view of the operator unless all
employees are outside the range of pos-
sible equipment motion.

(ii) If the work area or the terrain
precludes the use of outriggers, the
equipment may be operated only with-
in its maximum load ratings for the
particular configuration of the equip-
ment without outriggers.

(3) Applied loads. Mechanical equip-
ment used to lift or move lines or other
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material shall be used within its max-
imum load rating and other design lim-
itations for the conditions under which
the work is being performed.

(4) Operations near energized lines or
equipment. (i) Mechanical equipment
shall be operated so that the minimum
approach distances of Table R-6
through Table R-10 are maintained
from exposed energized lines and equip-
ment. However, the insulated portion
of an aerial lift operated by a qualified
employee in the lift is exempt from
this requirement.

(ii) A designated employee other than
the equipment operator shall observe
the approach distance to exposed lines
and equipment and give timely warn-
ings before the minimum approach dis-
tance required by paragraph (p)(4)(i) is
reached, unless the employer can dem-
onstrate that the operator can accu-
rately determine that the minimum
approach distance is being maintained.

(iii) If, during operation of the me-
chanical equipment, the equipment
could become energized, the operation
shall also comply with at least one of
paragraphs (p)(4)(dii)(A) through
(p)(4)(1ii)(C) of this section.

(A) The energized lines exposed to
contact shall be covered with insu-
lating protective material that will
withstand the type of contact that
might be made during the operation.

(B) The equipment shall be insulated
for the voltage involved. The equip-
ment shall be positioned so that its
uninsulated portions cannot approach
the lines or equipment any closer than
the minimum approach distances speci-
fied in Table R-6 through Table R-10.

(C) Each employee shall be protected
from hazards that might arise from
equipment contact with the energized
lines. The measures used shall ensure
that employees will not be exposed to
hazardous differences in potential. Un-
less the employer can demonstrate
that the methods in use protect each
employee from the hazards that might
arise if the equipment contacts the en-
ergized line, the measures used shall
include all of the following techniques:

(1) Using the best available ground to
minimize the time the lines remain en-
ergized,

(2) Bonding equipment together to
minimize potential differences,
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(3) Providing ground mats to extend
areas of equipotential, and

(4) Employing insulating protective
equipment or barricades to guard
against any remaining hazardous po-
tential differences.

NOTE: Appendix C to this section contains
information on hazardous step and touch po-
tentials and on methods of protecting em-
ployees from hazards resulting from such po-
tentials.

(@) Owverhead lines. This paragraph
provides additional requirements for
work performed on or near overhead
lines and equipment.

(1) General. (i) Before elevated struc-
tures, such as poles or towers, are sub-
jected to such stresses as climbing or
the installation or removal of equip-
ment may impose, the employer shall
ascertain that the structures are capa-
ble of sustaining the additional or un-
balanced stresses. If the pole or other
structure cannot withstand the loads
which will be imposed, it shall be
braced or otherwise supported so as to
prevent failure.

NOTE: Appendix D to this section contains
test methods that can be wused in
ascertaining whether a wood pole is capable
of sustaining the forces that would be im-
posed by an employee climbing the pole.
This paragraph also requires the employer to
ascertain that the pole can sustain all other
forces that will be imposed by the work to be
performed.

(ii) When poles are set, moved, or re-
moved near exposed energized overhead
conductors, the pole may not contact
the conductors.

(iii) When a pole is set, moved, or re-
moved near an exposed energized over-
head conductor, the employer shall en-
sure that each employee wears elec-
trical protective equipment or uses in-
sulated devices when handling the pole
and that no employee contacts the pole
with uninsulated parts of his or her
body.

(iv) To protect employees from fall-
ing into holes into which poles are to
be placed, the holes shall be attended
by employees or physically guarded
whenever anyone is working nearby.

(2) Installing and removing overhead
lines. The following provisions apply to
the installation and removal of over-
head conductors or cable.
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(i) The employer shall use the ten-
sion stringing method, barriers, or
other equivalent measures to minimize
the possibility that conductors and ca-
bles being installed or removed will
contact energized power lines or equip-
ment.

(ii) The protective measures required
by paragraph (p)(4)(iii) of this section
for mechanical equipment shall also be
provided for conductors, cables, and
pulling and tensioning equipment when
the conductor or cable is being in-
stalled or removed close enough to en-
ergized conductors that any of the fol-
lowing failures could energize the pull-
ing or tensioning equipment or the
wire or cable being installed or re-
moved:

(A) Failure of the pulling or ten-
sioning equipment,

(B) Failure of the wire or cable being
pulled, or

(C) Failure of the previously in-
stalled lines or equipment.

(iii) If the conductors being installed
or removed cross over energized con-
ductors in excess of 600 volts and if the
design of the circuit-interrupting de-
vices protecting the lines so permits,
the automatic-reclosing feature of
these devices shall be made inoper-
ative.

(iv) Before lines are installed parallel
to existing energized lines, the em-
ployer shall make a determination of
the approximate voltage to be induced
in the new lines, or work shall proceed
on the assumption that the induced
voltage is hazardous. Unless the em-
ployer can demonstrate that the lines
being installed are not subject to the
induction of a hazardous voltage or un-
less the lines are treated as energized,
the following requirements also apply:

(A) BEach bare conductor shall be
grounded in increments so that no
point along the conductor is more than
2 miles (3.22 km) from a ground.

(B) The grounds required in para-
graph (q)(2)(iv)(A) of this section shall
be left in place until the conductor in-
stallation is completed between dead
ends.

(C) The grounds required in para-
graph (q)(2)(iv)(A) of this section shall
be removed as the last phase of aerial
cleanup.
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(D) If employees are working on bare
conductors, grounds shall also be in-
stalled at each location where these
employees are working, and grounds
shall be installed at all open dead-end
or catch-off points or the next adjacent
structure.

(E) If two bare conductors are to be
spliced, the conductors shall be bonded
and grounded before being spliced.

(v) Reel handling equipment, includ-
ing pulling and tensioning devices,
shall be in safe operating condition and
shall be leveled and aligned.

(vi) Load ratings of stringing lines,
pulling lines, conductor grips, load-
bearing hardware and accessories, rig-
ging, and hoists may not be exceeded.

(vii) Pulling lines and accessories
shall be repaired or replaced when de-
fective.

(viii) Conductor grips may not be
used on wire rope, unless the grip is
specifically designed for this applica-
tion.

(ix) Reliable communications,
through two-way radios or other equiv-
alent means, shall be maintained be-
tween the reel tender and the pulling
rig operator.

(x) The pulling rig may only be oper-
ated when it is safe to do so.

NoTE: Examples of unsafe conditions in-
clude employees in locations prohibited by
paragraph (q)(2)(xi) of this section, con-
ductor and pulling line hang-ups, and slip-
ping of the conductor grip.

(xi) While the conductor or pulling
line is being pulled (in motion) with a
power-driven device, employees are not
permitted directly under overhead op-
erations or on the cross arm, except as
necessary to guide the stringing sock
or board over or through the stringing
sheave.

(38) Live-line bare-hand work. In addi-
tion to other applicable provisions con-
tained in this section, the following re-
quirements apply to live-line bare-hand
work:

(i) Before using or supervising the
use of the live-line bare-hand technique
on energized circuits, employees shall
be trained in the technique and in the
safety requirements of paragraph (q)(3)
of this section. Employees shall receive
refresher training as required by para-
graph (a)(2) of this section.
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(ii) Before any employee uses the
live-line bare-hand technique on ener-
gized high-voltage conductors or parts,
the following information shall be
ascertained:

(A) The nominal voltage rating of the
circuit on which the work is to be per-
formed,

(B) The minimum approach distances
to ground of lines and other energized
parts on which work is to be per-
formed, and

(C) The voltage limitations of equip-
ment to be used.

(iii) The insulated equipment, insu-
lated tools, and aerial devices and plat-
forms used shall be designed, tested,
and intended for live-line bare-hand
work. Tools and equipment shall be
kept clean and dry while they are in
use.

(iv) The automatic-reclosing feature
of circuit-interrupting devices pro-
tecting the lines shall be made inoper-
ative, if the design of the devices per-
mits.

(v) Work may not be performed when
adverse weather conditions would
make the work hazardous even after
the work practices required by this sec-
tion are employed. Additionally, work
may not be performed when winds re-
duce the phase-to-phase or phase-to-
ground minimum approach distances at
the work location below that specified
in paragraph (q)(3)(xiii) of this section,
unless the grounded objects and other
lines and equipment are covered by in-
sulating guards.

NoOTE: Thunderstorms in the immediate vi-
cinity, high winds, snow storms, and ice
storms are examples of adverse weather con-
ditions that are presumed to make live-line
bare-hand work too hazardous to perform
safely.

(vi) A conductive bucket liner or
other conductive device shall be pro-
vided for bonding the insulated aerial
device to the energized line or equip-
ment.

(A) The employee shall be connected
to the bucket liner or other conductive
device by the use of conductive shoes,
leg clips, or other means.

(B) Where differences in potentials at
the worksite pose a hazard to employ-
ees, electrostatic shielding designed for
the voltage being worked shall be pro-
vided.
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(vii) Before the employee contacts
the energized part, the conductive
bucket liner or other conductive device
shall be bonded to the energized con-
ductor by means of a positive connec-
tion. This connection shall remain at-
tached to the energized conductor until
the work on the energized circuit is
completed.

(viii) Aerial lifts to be used for live-
line bare-hand work shall have dual
controls (lower and upper) as follows:

(A) The upper controls shall be with-
in easy reach of the employee in the
bucket. On a two-bucket-type 1lift, ac-
cess to the controls shall be within
easy reach from either bucket.

(B) The lower set of controls shall be
located near the base of the boom, and
they shall be so designed that they can
override operation of the equipment at
any time.

(ix) Lower (ground-level) 1lift controls
may not be operated with an employee
in the lift, except in case of emergency.

(x) Before employees are elevated
into the work position, all controls
(ground level and bucket) shall be
checked to determine that they are in
proper working condition.

(xi) Before the boom of an aerial lift
is elevated, the body of the truck shall
be grounded, or the body of the truck
shall be barricaded and treated as ener-
gized.

(xii) A boom-current test shall be
made before work is started each day,
each time during the day when higher
voltage is encountered, and when
changed conditions indicate a need for
an additional test. This test shall con-
sist of placing the bucket in contact
with an energized source equal to the
voltage to be encountered for a min-
imum of 3 minutes. The leakage cur-
rent may not exceed 1 microampere per
kilovolt of nominal phase-to-ground
voltage. Work from the aerial 1lift shall
be immediately suspended upon indica-
tion of a malfunction in the equipment.

(xiii) The minimum approach dis-
tances specified in Table R-6 through
Table R-10 shall be maintained from all
grounded objects and from lines and
equipment at a potential different from
that to which the live-line bare-hand
equipment is bonded, unless such
grounded objects and other lines and
