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(2) Observer. A designated employee 
other than the equipment operator 
shall observe the approach distance to 
exposed lines and equipment and pro-
vide timely warnings before the min-
imum approach distance required by 
paragraph (d)(1) of this section is 
reached, unless the employer can dem-
onstrate that the operator can accu-
rately determine that the minimum 
approach distance is being maintained. 

(3) Extra precautions. If, during oper-
ation of the mechanical equipment, 
that equipment could become ener-
gized, the operation also shall comply 
with at least one of paragraphs (d)(3)(i) 
through (d)(3)(iii) of this section. 

(i) The energized lines or equipment 
exposed to contact shall be covered 
with insulating protective material 
that will withstand the type of contact 
that could be made during the oper-
ation. 

(ii) The mechanical equipment shall 
be insulated for the voltage involved. 
The mechanical equipment shall be po-
sitioned so that its uninsulated por-
tions cannot approach the energized 
lines or equipment any closer than the 
minimum approach distances, estab-
lished by the employer under 
§ 1926.960(c)(1)(i). 

(iii) Each employee shall be pro-
tected from hazards that could arise 
from mechanical equipment contact 
with energized lines or equipment. The 
measures used shall ensure that em-
ployees will not be exposed to haz-
ardous differences in electric potential. 
Unless the employer can demonstrate 
that the methods in use protect each 
employee from the hazards that could 
arise if the mechanical equipment con-
tacts the energized line or equipment, 
the measures used shall include all of 
the following techniques: 

(A) Using the best available ground 
to minimize the time the lines or elec-
tric equipment remain energized, 

(B) Bonding mechanical equipment 
together to minimize potential dif-
ferences, 

(C) Providing ground mats to extend 
areas of equipotential, and 

(D) Employing insulating protective 
equipment or barricades to guard 
against any remaining hazardous elec-
trical potential differences. 

NOTE TO PARAGRAPH (d)(3)(iii): Appendix C 
to this subpart contains information on haz-
ardous step and touch potentials and on 
methods of protecting employees from haz-
ards resulting from such potentials. 

§ 1926.960 Working on or near exposed 
energized parts. 

(a) Application. This section applies 
to work on exposed live parts, or near 
enough to them to expose the employee 
to any hazard they present. 

(b) General—(1) Qualified employees 
only. (i) Only qualified employees may 
work on or with exposed energized 
lines or parts of equipment. 

(ii) Only qualified employees may 
work in areas containing unguarded, 
uninsulated energized lines or parts of 
equipment operating at 50 volts or 
more. 

(2) Treat as energized. Electric lines 
and equipment shall be considered and 
treated as energized unless they have 
been deenergized in accordance with 
§ 1926.961. 

(3) At least two employees. (i) Except 
as provided in paragraph (b)(3)(ii) of 
this section, at least two employees 
shall be present while any employees 
perform the following types of work: 

(A) Installation, removal, or repair of 
lines 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, the electrical hazards 
posed by operations listed specifically 
in paragraphs (b)(3)(i)(A) through 
(b)(3)(i)(D) of this section. 

(ii) Paragraph (b)(3)(i) of this section 
does not apply to the following oper-
ations: 

(A) Routine circuit switching, when 
the employer can demonstrate that 
conditions at the site allow safe per-
formance of this work, 
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(B) Work performed with live-line 
tools when the position of the em-
ployee is such 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. 

(c) Live work—(1) Minimum approach 
distances. (i) The employer shall estab-
lish minimum approach distances no 
less than the distances computed by 
Table V–2 for ac systems or Table V–7 
for dc systems. 

(ii) No later than April 1, 2015, for 
voltages over 72.5 kilovolts, the em-
ployer shall determine the maximum 
anticipated per-unit transient over-
voltage, phase-to-ground, through an 
engineering analysis or assume a max-
imum anticipated per-unit transient 
overvoltage, phase-to-ground, in ac-
cordance with Table V–8. When the em-
ployer uses portable protective gaps to 
control the maximum transient over-
voltage, the value of the maximum an-
ticipated per-unit transient over-
voltage, phase-to-ground, must provide 
for five standard deviations between 
the statistical sparkover voltage of the 
gap and the statistical withstand volt-
age corresponding to the electrical 
component of the minimum approach 
distance. The employer shall make any 
engineering analysis conducted to de-
termine maximum anticipated per-unit 
transient overvoltage available upon 
request to employees and to the Assist-
ant Secretary or designee for examina-
tion and copying. 

NOTE TO PARAGRAPH (c)(1)(ii): See appendix 
B to this subpart for information on how to 
calculate the maximum anticipated per-unit 
transient overvoltage, phase-to-ground, 
when the employer uses portable protective 
gaps to reduce maximum transient 
overvoltages. 

(iii) The employer shall ensure that 
no employee approaches or takes any 
conductive object closer to exposed en-
ergized parts than the employer’s es-
tablished minimum approach distance, 
unless: 

(A) The employee is insulated from 
the energized part (rubber insulating 
gloves or rubber insulating gloves and 
sleeves worn in accordance with para-
graph (c)(2) of this section constitutes 
insulation of the employee from the 

energized part upon which the em-
ployee is working provided that the 
employee has control of the part in a 
manner sufficient to prevent exposure 
to uninsulated portions of the employ-
ee’s body), or 

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

(C) The employee is insulated from 
any other exposed conductive object in 
accordance with the requirements for 
live-line barehand work in § 1926.964(c). 

(2) Type of insulation. (i) When an em-
ployee uses rubber insulating gloves as 
insulation from energized parts (under 
paragraph (c)(1)(iii)(A) of this section), 
the employer shall ensure that the em-
ployee also uses rubber insulating 
sleeves. However, an employee need not 
use rubber insulating sleeves if: 

(A) Exposed energized parts on which 
the employee is not working are insu-
lated from the employee; and 

(B) When installing insulation for 
purposes of paragraph (c)(2)(i)(A) of 
this section, the employee installs the 
insulation from a position that does 
not expose his or her upper arm to con-
tact with other energized parts. 

(ii) When an employee uses rubber in-
sulating gloves or rubber insulating 
gloves and sleeves as insulation from 
energized parts (under paragraph 
(c)(1)(iii)(A) of this section), the em-
ployer shall ensure that the employee: 

(A) Puts on the rubber insulating 
gloves and sleeves in a position where 
he or she cannot reach into the min-
imum approach distance, established 
by the employer under paragraph (c)(1) 
of this section; and 

(B) Does not remove the rubber insu-
lating gloves and sleeves until he or 
she is in a position where he or she 
cannot reach into the minimum ap-
proach distance, established by the em-
ployer under paragraph (c)(1) of this 
section. 

(d) Working position—(1) Working from 
below. The employer shall ensure that 
each employee, to the extent that 
other safety-related conditions at the 
worksite permit, works in a position 
from which a slip or shock will not 
bring the employee’s body into contact 
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with exposed, uninsulated parts ener-
gized at a potential different from the 
employee’s. 

(2) Requirements for working without 
electrical protective equipment. When an 
employee performs work near exposed 
parts energized at more than 600 volts, 
but not more than 72.5 kilovolts, and is 
not wearing rubber insulating gloves, 
being protected by insulating equip-
ment covering the energized parts, per-
forming work using live-line tools, or 
performing live-line barehand work 
under § 1926.964(c), the employee shall 
work from a position where he or she 
cannot reach into the minimum ap-
proach distance, established by the em-
ployer under paragraph (c)(1) of this 
section. 

(e) Making connections. The employer 
shall ensure that employees make con-
nections as follows: 

(1) Connecting. In connecting deener-
gized equipment or lines to an ener-
gized circuit by means of a conducting 
wire or device, an employee shall first 
attach the wire to the deenergized 
part; 

(2) Disconnecting. 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 

(3) Loose conductors. When lines or 
equipment are connected to or discon-
nected from energized circuits, an em-
ployee shall keep loose conductors 
away from exposed energized parts. 

(f) Conductive articles. When an em-
ployee performs work within reaching 
distance of exposed energized parts of 
equipment, the employer shall ensure 
that the employee removes or renders 
nonconductive all exposed conductive 
articles, such as keychains or watch 
chains, rings, or wrist watches or 
bands, unless such articles do not in-
crease the hazards associated with con-
tact with the energized parts. 

(g) Protection from flames and electric 
arcs—(1) Hazard assessment. The em-
ployer shall assess the workplace to 
identify employees exposed to hazards 
from flames or from electric arcs. 

(2) Estimate of available heat energy. 
For each employee exposed to hazards 
from electric arcs, the employer shall 
make a reasonable estimate of the inci-

dent heat energy to which the em-
ployee would be exposed. 

NOTE 1 TO PARAGRAPH (g)(2): Appendix E to 
this subpart provides guidance on estimating 
available heat energy. The Occupational 
Safety and Health Administration will deem 
employers following the guidance in appen-
dix E to this subpart to be in compliance 
with paragraph (g)(2) of this section. An em-
ployer may choose a method of calculating 
incident heat energy not included in appen-
dix E to this subpart if the chosen method 
reasonably predicts the incident energy to 
which the employee would be exposed. 

NOTE 2 TO PARAGRAPH (g)(2): This para-
graph does not require the employer to esti-
mate the incident heat energy exposure for 
every job task performed by each employee. 
The employer may make broad estimates 
that cover multiple system areas provided 
the employer uses reasonable assumptions 
about the energy-exposure distribution 
throughout the system and provided the esti-
mates represent the maximum employee ex-
posure for those areas. For example, the em-
ployer could estimate the heat energy just 
outside a substation feeding a radial dis-
tribution system and use that estimate for 
all jobs performed on that radial system. 

(3) Prohibited clothing. The employer 
shall ensure that each employee who is 
exposed to hazards from flames or elec-
tric arcs does not wear clothing that 
could melt onto his or her skin or that 
could ignite and continue to burn when 
exposed to flames or the heat energy 
estimated under paragraph (g)(2) of 
this section. 

NOTE TO PARAGRAPH (g)(3): This paragraph 
prohibits clothing made from acetate, nylon, 
polyester, rayon and polypropylene, either 
alone or in blends, unless the employer dem-
onstrates that the fabric has been treated to 
withstand the conditions that may be en-
countered by the employee or that the em-
ployee wears the clothing in such a manner 
as to eliminate the hazard involved. 

(4) Flame-resistant clothing. The em-
ployer shall ensure that the outer layer 
of clothing worn by an employee, ex-
cept for clothing not required to be arc 
rated under paragraphs (g)(5)(i) 
through (g)(5)(v) of this section, is 
flame resistant under any of the fol-
lowing conditions: 

(i) The employee is exposed to con-
tact with energized circuit parts oper-
ating at more than 600 volts, 

(ii) An electric arc could ignite flam-
mable material in the work area that, 
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in turn, could ignite the employee’s 
clothing, 

(iii) Molten metal or electric arcs 
from faulted conductors in the work 
area could ignite the employee’s cloth-
ing, or 

NOTE TO PARAGRAPH (g)(4)(iii): This para-
graph does not apply to conductors that are 
capable of carrying, without failure, the 
maximum available fault current for the 
time the circuit protective devices take to 
interrupt the fault. 

(iv) The incident heat energy esti-
mated under paragraph (g)(2) of this 
section exceeds 2.0 cal/cm2. 

(5) Arc rating. The employer shall en-
sure that each employee exposed to 
hazards from electric arcs wears pro-
tective clothing and other protective 
equipment with an arc rating greater 
than or equal to the heat energy esti-
mated under paragraph (g)(2) of this 
section whenever that estimate exceeds 
2.0 cal/cm2. This protective equipment 
shall cover the employee’s entire body, 
except as follows: 

(i) Arc-rated protection is not nec-
essary for the employee’s hands when 
the employee is wearing rubber insu-
lating gloves with protectors or, if the 
estimated incident energy is no more 
than 14 cal/cm2, heavy-duty leather 
work gloves with a weight of at least 
407 gm/m2 (12 oz/yd2), 

(ii) Arc-rated protection is not nec-
essary for the employee’s feet when the 
employee is wearing heavy-duty work 
shoes or boots, 

(iii) Arc-rated protection is not nec-
essary for the employee’s head when 
the employee is wearing head protec-
tion meeting § 1926.100(b)(2) if the esti-
mated incident energy is less than 9 
cal/cm2 for exposures involving single- 
phase arcs in open air or 5 cal/cm2 for 
other exposures, 

(iv) The protection for the employ-
ee’s head may consist of head protec-
tion meeting § 1926.100(b)(2) and a 
faceshield with a minimum arc rating 
of 8 cal/cm2 if the estimated incident- 
energy exposure is less than 13 cal/cm2 
for exposures involving single-phase 
arcs in open air or 9 cal/cm2 for other 
exposures, and 

(v) For exposures involving single- 
phase arcs in open air, the arc rating 
for the employee’s head and face pro-

tection may be 4 cal/cm2 less than the 
estimated incident energy. 

NOTE TO PARAGRAPH (g): See appendix E to 
this subpart for further information on the 
selection of appropriate protection. 

(6) Dates. (i) The obligation in para-
graph (g)(2) of this section for the em-
ployer to make reasonable estimates of 
incident energy commences January 1, 
2015. 

(ii) The obligation in paragraph 
(g)(4)(iv) of this section for the em-
ployer to ensure that the outer layer of 
clothing worn by an employee is flame- 
resistant when the estimated incident 
heat energy exceeds 2.0 cal/cm2 com-
mences April 1, 2015. 

(iii) The obligation in paragraph 
(g)(5) of this section for the employer 
to ensure that each employee exposed 
to hazards from electric arcs wears the 
required arc-rated protective equip-
ment commences April 1, 2015. 

(h) Fuse handling. When an employee 
must install or remove fuses with one 
or both terminals energized at more 
than 300 volts, or with exposed parts 
energized at more than 50 volts, the 
employer shall ensure that the em-
ployee uses tools or gloves rated for 
the voltage. When an employee installs 
or removes expulsion-type fuses with 
one or both terminals energized at 
more than 300 volts, the employer shall 
ensure that the employee wears eye 
protection meeting the requirements of 
subpart E of this part, uses a tool rated 
for the voltage, and is clear of the ex-
haust path of the fuse barrel. 

(i) Covered (noninsulated) conductors. 
The requirements of this section that 
pertain to the hazards of exposed live 
parts also apply when an employee per-
forms work in proximity to covered 
(noninsulated) wires. 

(j) Non-current-carrying metal parts. 
Non-current-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 these 
parts are exposed, unless the employer 
inspects the installation and deter-
mines that these parts are grounded 
before employees begin performing the 
work. 

(k) Opening and closing circuits under 
load. (1) The employer shall ensure that 
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devices used by employees to open cir-
cuits under load conditions are de-
signed to interrupt the current in-
volved. 

(2) The employer shall ensure that 
devices used by employees to close cir-
cuits under load conditions are de-
signed to safely carry the current in-
volved. 
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TABLE V–3—ELECTRICAL COMPONENT OF THE MINIMUM APPROACH DISTANCE (D; IN METERS) AT 
5.1 TO 72.5 KV 

Nominal voltage (kV) phase-to-phase 

Phase-to-ground 
exposure 

Phase-to-phase 
exposure 

D (m) D (m) 

5.1 to 15.0 ..................................................................................................... 0.04 0.07 
15.1 to 36.0 ................................................................................................... 0.16 0.28 
36.1 to 46.0 ................................................................................................... 0.23 0.37 
46.1 to 72.5 ................................................................................................... 0.39 0.59 

TABLE V–4—ALTITUDE CORRECTION FACTOR 

Altitude above sea level (m) A 

0 to 900 ......................................... 1.00 
901 to 1,200 .................................. 1.02 
1,201 to 1,500 ............................... 1.05 
1,501 to 1,800 ............................... 1.08 
1,801 to 2,100 ............................... 1.11 
2,101 to 2,400 ............................... 1.14 
2,401 to 2,700 ............................... 1.17 
2,701 to 3,000 ............................... 1.20 

TABLE V–4—ALTITUDE CORRECTION FACTOR— 
Continued 

Altitude above sea level (m) A 

3,001 to 3,600 ............................... 1.25 
3,601 to 4,200 ............................... 1.30 
4,201 to 4,800 ............................... 1.35 
4,801 to 5,400 ............................... 1.39 
5,401 to 6,000 ............................... 1.44 

TABLE V–5—ALTERNATIVE MINIMUM APPROACH DISTANCES FOR VOLTAGES OF 72.5 KV AND LESS 1 

Nominal voltage (kV) phase-to-phase 

Distance 

Phase-to-ground exposure Phase-to-phase exposure 

m ft m ft 

0.50 0.300 2 ........................................................................... Avoid contact Avoid contact 

0.301 to 0.750 2 ..................................................................... 0.33 1.09 0.33 1.09 
0.751 to 5.0 ........................................................................... 0.63 2.07 0.63 2.07 
5.1 to 15.0 ............................................................................. 0.65 2.14 0.68 2.24 
15.1 to 36.0 ........................................................................... 0.77 2.53 0.89 2.92 
36.1 to 46.0 ........................................................................... 0.84 2.76 0.98 3.22 
46.1 to 72.5 ........................................................................... 1.00 3.29 1.20 3.94 

1 Employers may use the minimum approach distances in this table provided the worksite is at an elevation of 900 meters 
(3,000 feet) or less. If employees will be working at elevations greater than 900 meters (3,000 feet) above mean sea level, the 
employer shall determine minimum approach distances by multiplying the distances in this table by the correction factor in Table 
V–4 corresponding to the altitude of the work. 

2 For single-phase systems, use voltage-to-ground. 

TABLE V–6—ALTERNATIVE MINIMUM APPROACH DISTANCES FOR VOLTAGES OF
MORE THAN 72.5 KV 1 2 3 

Voltage range phase to phase (kV) 
Phase-to-ground exposure Phase-to-phase exposure 

m ft m ft 

72.6 to 121.0 ......................................................................... 1.13 3.71 1.42 4.66 
121.1 to 145.0 ....................................................................... 1.30 4.27 1.64 5.38 
145.1 to 169.0 ....................................................................... 1.46 4.79 1.94 6.36 
169.1 to 242.0 ....................................................................... 2.01 6.59 3.08 10.10 
242.1 to 362.0 ....................................................................... 3.41 11.19 5.52 18.11 
362.1 to 420.0 ....................................................................... 4.25 13.94 6.81 22.34 
420.1 to 550.0 ....................................................................... 5.07 16.63 8.24 27.03 
550.1 to 800.0 ....................................................................... 6.88 22.57 11.38 37.34 

1 Employers may use the minimum approach distances in this table provided the worksite is at an elevation of 900 meters 
(3,000 feet) or less. If employees will be working at elevations greater than 900 meters (3,000 feet) above mean sea level, the 
employer shall determine minimum approach distances by multiplying the distances in this table by the correction factor in Table 
V–4 corresponding to the altitude of the work. 

2 Employers may use the phase-to-phase minimum approach distances in this table provided that no insulated tool spans the 
gap and no large conductive object is in the gap. 

3 The clear live-line tool distance shall equal or exceed the values for the indicated voltage ranges. 
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TABLE V–7—DC LIVE-LINE MINIMUM APPROACH DISTANCE (IN METERS) WITH OVERVOLTAGE 
FACTOR 1 

Maximum anticipated per-unit 
transient overvoltage 

distance (m) 
maximum line-to-ground voltage (kV) 

250 400 500 600 750 

1.5 or less ................................................. 1.12 1.60 2.06 2.62 3.61 
1.6 ............................................................. 1.17 1.69 2.24 2.86 3.98 
1.7 ............................................................. 1.23 1.82 2.42 3.12 4.37 
1.8 ............................................................. 1.28 1.95 2.62 3.39 4.79 

1 The distances specified in this table are for air, bare-hand, and live-line tool conditions. If employees will be working at ele-
vations greater than 900 meters (3,000 feet) above mean sea level, the employer shall determine minimum approach distances 
by multiplying the distances in this table by the correction factor in Table V–4 corresponding to the altitude of the work. 

TABLE V–8—ASSUMED MAXIMUM PER-UNIT TRANSIENT OVERVOLTAGE 

Voltage range 
(kV) 

Type of current 
(ac or dc) 

Assumed maximum 
per-unit transient 

overvoltage 

72.6 to 420.0 ................................................................................................. ac 3.5 
420.1 to 550.0 ............................................................................................... ac 3.0 
550.1 to 800.0 ............................................................................................... ac 2.5 
250 to 750 ..................................................................................................... dc 1.8 

[79 FR 20696, Apr. 11, 2014, as amended at 79 
FR 56962, Sept. 24, 2014] 

§ 1926.961 Deenergizing lines and 
equipment for employee protection. 

(a) Application. This section applies 
to the deenergizing of transmission and 
distribution lines and equipment for 
the purpose of protecting employees. 
Conductors and parts of electric equip-
ment that have been deenergized under 
procedures other than those required 
by this section shall be treated as ener-
gized. 

(b) General—(1) System operator. If a 
system operator is in charge of the 
lines or equipment and their means of 
disconnection, the employer shall des-
ignate one employee in the crew to be 
in charge of the clearance and shall 
comply with all of the requirements of 
paragraph (c) of this section in the 
order specified. 

(2) No system operator. If no system 
operator is in charge of the lines or 
equipment and their means of dis-
connection, the employer shall des-
ignate one employee in the crew to be 
in charge of the clearance and to per-
form the functions that the system op-
erator would otherwise perform under 
this section. All of the requirements of 
paragraph (c) of this section apply, in 
the order specified, except as provided 
in paragraph (b)(3) of this section. 

(3) Single crews working with the means 
of disconnection under the control of the 
employee in charge of the clearance. 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 control of, the 
employee in charge of the clearance, 
paragraphs (c)(1), (c)(3), and (c)(5) of 
this section do not apply. Additionally, 
the employer does not need to use the 
tags required by the remaining provi-
sions of paragraph (c) of this section. 

(4) Multiple crews. If two or more 
crews will be working on the same 
lines or equipment, then: 

(i) The crews shall coordinate their 
activities under this section with a sin-
gle employee in charge of the clearance 
for all of the crews and follow the re-
quirements of this section as if all of 
the employees formed a single crew, or 

(ii) Each crew shall independently 
comply with this section and, if there 
is no system operator in charge of the 
lines or equipment, shall have separate 
tags and coordinate deenergizing and 
reenergizing the lines and equipment 
with the other crews. 

(5) Disconnecting means accessible to 
general public. The employer shall 
render any disconnecting means that 
are accessible to individuals outside 
the employer’s control (for example, 
the general public) inoperable while 
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