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DEPARTMENT OF LABOR

Occupational Safety end Health 
Administration

29 CFR Fcrt 1910 

(Docket S-0161 

R1N 1218-AA32

Electrical Safety-Relatsd Work 
Practices
acency: Occupational Safety and 
Health Administration (OSHA), U.S. 
Department of Labor. 
action: Fmal rule. 

summary: The Occupational Safety and 
Health Administration (OSHA) is 
issuing a new standard on electrical 
safety-related work practices for general 
industry. These performance-oriented 
regulations complement the existing 
electrical installation standards. Tha 
new standard includes requirements for 
work performed on or near exposed 
enersized and deenergized parts of 
electric equipment: use of electrical 
protective equipment: and the safe use 
of electric equipment. Compliance with 
these safe work practices will reduce 
the number of electrical accidents 
resulting from unsafe work practices by 
employees.

OSHA is also amending 
miscellaneous provisions in the general 
industry standards to: (l) Change 
existing regulations referring to the 1071 
National Electrical Code so that they 
will refer instead to OS1 lA's electrical 
standards: (2) remove existing electrical 
work-practice requirements from other 
parts of the general industry standards 
so that all general electrical safety- 
related work practices will be covered 
in the electrical safety standards: and 
(3] remove an existing provision relating 
to construction from the general industry 
electrical safety standards. These 
changes promote uniformity and reduce 
redundancy among the genera! industry 
standards.
effective date: The Final rule, except 
for § 1910.322. becomes effective on 
December 4.1900. Section 1310.332 
becomes effective on August 6.1991.
FOR FURTHER INFORMATION CONTACT 
Mr. James F. Foster U.S. Department of 
Labor. Occupational Safety and Health 
Administration, room N-3637; 200 
Constitution Avenue. NW„ Washington. 
DC 20210 (202-523—0148). 
SUPPLEMENTARY INFORMATION:

I. Background
A. Electric Shock

It is well known that the human body 
will conduct electricity, and that if direct

contact is made with an electrically 
energized part while a similar contact is 
made simultaneously with another 
conductive surface which is maintained 
at a different electrical potential, a 
current will flow, entering the body at 
one contact point, traversing the body 
and then exiting at the other contact 
point, usuaily the ground. Each year 
many workers suffer pain, injuries, and 
death from such electric shocks. OSHA 
estimates that there are more than 100 
electrical fatalities in general industry 
each year.

The effects that electric shock will 
have on an individual will depend upon 
the type of circuit, its voltage, 
resistance, and amperage, the pathway 
through the body, and the duration of 
the contact. For example, electric shocks 
produced by alternating currents of 
power line frequency (normally 60 
Hertz) passing through the body of an 
average adult from hand to foot for 1 
second can cause various effects, 
starting from a condition of being barely 
perceptible at 1 milliampcre to 
involuntary' muscular control from 9 to 
25 milliamperes. The passage of still 
higher currents can produce ventricular 
fibrillation of the heart (cessation of 
rhythmic pumping action) from 75 
milliamperes to 4 amperes, and finally 
immediate cardiac arrest at over 4 
amperes. Nearly instantaneous fatalities 
from electric shock can result from 
either direct paralysis of the respiratory 
system (at 20 milliamperes or more), 
failure of the heart to pump due to 
ventricular fibrillation (at 75 
milliamperes or more), cr immediate and 
complete heart stoppage (at 4 amperes 
or more). Even if the shocking current 
does not pass through vital organs or 
nerve centers, severe injuries such as 
deep internal burns can still occur. In 
some cases, injuries caused by electric 
shock can be a contributory cause of 
delayed fatalities.

Burns suffered in electrical accidents 
are also of great concern. These burns 
may be of three basic types: electrical 
burns, arc burns and thermal contact 
burns. Electrical burns are the result of 
the electric current flowing in the tissues 
and may be either skin deep or may 
affect deeper layers (muscles, bones, 
etc.) or both. Tissue damage is caused 
by the heat generated from the current 
flow; if the energy delivered by the 
electric shock is high, the body cannot 
dissipate the heat and the tissue is 
burned. Typically, such electrical burns 
are slow to heal. Arc bums, on the other 
hand, are the result of high temperatures 
produced by electric arcs or by 
explosions close to the body. These 
bums are similar to bums and blisters 
produced by any high temperature

source. Finally, thermal contact burns 
are those normally experienced from :hs 
skin's contacting hot surfaces of 
overheated electric conductors, 
conduits, or other energized equipment. 
Ail types of burns may be produced 
simultaneously.

Electric shock currents, ever, at levels 
as low as 3 milliamperes. can also cause 
injuries of an indirect or secondary 
nature. In this case, the involuntary 
muscular reaction from the electric 
shock can cause bruises, bone fractures, 
and even death resulting from collisions 
or falls.
B. Hazards Associated With Electric sir

Most electrical systems use the earth 
to establish a voltage reference system 
with respect to ground. This is done by 
connecting a portion of the circuit to 
ground. Since these systems use 
conductors which have voltages to 
ground, a shock hazard exists for 
persons who are in electrical contact 
with the earth and are exposed to the 
conductors. If a person comes in contact 
with an ungrounded conductor while 
that person is in contact with the 
ground, he or she becomes part of the 
circuit and current passes through his or 
her body.

In addition to the shock hazard, 
electricity poses other hazards to 
employees. For example, when a short 
circuit occurs or current Row is 
interrupted, hazards are created from 
the resultant arcs. If the current involved 
is great enough, these arcs can cause 
injury or can start a fire. Fires C3.n also 
be created by overheating equipment or 
by conductors currying too much 
currant. Extremely high-energy arcs can 
damage equipment causing fragmented 
metal to fly in all directions. In 
atmospheres which contain explosive 
gases or vapors or combustible dusts, 
even low-energy arcs can cause violent 
explosions.

C. Nature of Electrical Accidents
Electrical accidents, when initially 

studied, often appear to be caused bv 
circumstances which are varied and 
peculiar to the particular incidents 
involved. However, further 
consideration usually reveals the 
underlying cause to be a combination of 
three possible factors: i.e.. work 
involving unsafe equipment and 
installations, workplaces made unsafe 
by the environment, and unsafe work 
performance (unsafe acts).

For purposes of convenience, the first 
and second accident-causing situations 
are sometimes combined and simpiy 
referred to as unsafe conditions. Thus, 
electrical accidents can be general*-.'
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considered as being caused by unsafe 
conditions, unsafe acts, or. in what is 
usually the case, combinations of the 
two. It should also be noted that 
inadequate maintenance can cause 
equipment or installations which were 
originally considered i»fe to deteriorate, 
resulting in an unsafe condition.

Some unsafe eiecTric equipment and 
installations can be identified, for 
example, by the presence of faulty 
insulation, improper grounding, loose 
connections, defective parts, ground 
faults in equipment, or unguarded live 
parts. The environment can also be a 
contributory factor to. electrical 
accidents in a number of ways. For 
example, environments containing 
flammable vapors, liquids or gases, 
areas containing corrosive atmospheres, 
and wet and damp locations are some 
unsafe environments affecting electrical 
safety. Finally, some unsafe acts can be 
recognized as, typically, the failure to 
deenergize electric equipment when it is 
being repaired or inspected, the 
intentional use of obviously defective 
and unsafe tools, or the use of tools cr 
equipment too close to energized parts.

D. Protective Measures
There are various general ways of 

protecting employees from the hazards 
of electric shock, including insulation 
ar.d guarding of live parts. Insulation 
provides an electrical barrier to the flow 
of current. To be effective, the insulation 
must be appropriate for the voltage, and 
the insulating material must be 
undamaged, clean, and dry. Guarding 
prevents the employee from coming too 
close to energized parts. It can be in the 
term of a physical barricade, or it can be 
provided by installing the live parts out 
of reach from the working surface. (This 
technique is known as "guarding by 
location.")

Grounding is another method of 
protecting employees from electric 
shock: however, it is normally a 
secondary protective measure. To keep 
guards or enclosures at a common 
potential with earth, they are connected, 
by means of a grounding conductor, to 
ground. In addition, grounding also 
provides a path of low impedance and 
of ample capacity back to the source to 
pass enough current to operate the 
overcurrent devices in the circuit. If a 
live part accidentally comes in contact 
w>th a grounded enclosure, current flow 
is directed back to earth, and the circuit 
Protective devices (e.g., fuses and circuit 
breakers) can interrupt the circuit.

These protective measures help 
ensure the safe installation of electric 
ef?uipment and are prescribed by the 
regulations presently contained in 29 
CFR part 1910. subpart S. Addressing

common unsafe condi*J'~s. those rules 
cover such safety consderarions as 
guarding and insnlaiic.. of live carts, 
grounding of equipment enclosures, and 
protection of circuits from cvcrcurrent.

However, even though equipment may 
be in compliance with the installation 
requirements rrr stifcpart S. the employee 
is s:ill exposed to electrical hazards. An 
unsafe work practice can increase the 
gravity of the hazards, which under 
normal conditions would be controlled 
and would pose no serious risk to the 
worker. For example, an employee 
carrying a ladder could approach 
exposed live parts that are guarded by 
installation beyond norma! reaching 
distance. Tha employee s bringing the 
ladder close to the live parts exposes 
the worker to hazards much greater than 
those present under usual working 
conditions.

When employees are working with 
electric equipment, they must use safe 
work practices. Such safety-related 
work practices include keeping a 
prescribed distance from exposed 
energized lines, avoiding the use of 
electric equipment when the employee 
or the equipment is wet, and locking-out 
and tagging equipment which is 
deenergized for maintenance.

Another important safety practice 
involves the use of electrical protective 
devices, such as rubber gloves and 
rubber mats for the purpose of 
insulation against live parts, or live-line 
tools for purposes of both insulation and 
manipulation of energized parts from a 
distance. However, to assure the 
protection of the employee, this 
equipment must be properly 
manufactured and maintained. Regular 
maintenance is an important 
consideration in order to keep this 
equipment from deteriorating into an 
unsafe condition.
E. i'.'ued furFir.al Regulation

The current electrical safety 
standards contained in subpart 3 of part 
1910 provide employees with protection 
from hazards posed by electrical 
installations. By requiring such 
protective measures as guarding of live 
parts and grounding of equipment 
enclosures, the current regulations make 
most types of electric equipment 
reasonably safe under normal 
conditions.

However, even normally safe 
equipment can pose hazards under 
certain conditions. A few illustrations 
may help to underscore this point. To 
guard overhead power lines from 
contact by the public, electric utility 
companies install the lines at heights 
which cannot be reached by persons 
standing on the ground. This protective

measure serves its purpose well, until 
scmaor.e approaches a power line with 
a long ladder or a crane. Since the 
overhead power lines were not designed 
to provide complete protection under 
such circumstances, safe work practices 
(e.g.. maintaining a safe distance] must 
be used to nvnimiza the hazards 
involved.

Another common example of a 
normally safe installation posing 
hazards is equipment undergoing 
maintenance. Under normal operating 
conditions, live parts of equipment aro 
required to be guarded from contact by 
employees. However, when the 
equipment must be disassembled for 
maintenance or repair, the normally 
enclosed electrical parts become 
exposed. Therefore, during maintenance, 
certain work practices must be used to 
prevent contact with the necessarily 
exposed parts while they are energized. 
Typical safety-related work practices 
used in such situations include 
equipment deenergizing, lockout and 
tagging procedures, and the use of 
personal protective equipment.

Electric equipment can also be used 
under circumstances that pose 
unexpected hazards. For example, using 
an ordinary portable electric drill, a 
worker can ignite flammable vapors 
from paint thinner being used nearby. 
The existing electrical safety standards 
contain provisions dealing with 
electrical installations in hazardous 
locations. However, they do not directly 
address the hazards involved with the 
use of electric equipment in areas in 
which hazardous concentrations of 
flammable gases or vapors may 
accumulate temporarily and 
infrequently. In such circumstances, 
safety-related work practices must be 
used to control the hazards involved. 
With respect to the electrical hazards, 
such practices could include the use of 
additional ventilation or the shutdown 
of electric equipment while hazardous 
quantities of the vapors are present.

As previously noted, the current 
electrical standards in subpart S of the 
General Industry Standards cover 
electrical installations rather than work 
practices: the few safety-related work 
practice standards that do exist are 
distributed in other subparts of 29 CFR 
part 1910. However, although unsafe 
work practices appear to be involved in 
most workplace electrocutions. OSHA 
has very few regulations addressing 
work practices necessary for electrical 
safety.

Unsafe work practices appeared to be 
a factor in about three-fourth* of the 
electrocutions included in Exhibit 8 
(which is discussed in the next section
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of the preamble). Because of this. OSHA 
has concluded that standards are 
reeded to minimize these hazards.

On September 1,1989. OSHA 
promulgated a standard on the control 
of hazardous energy sources (lockout/ 
tagout). This new standard addresses 
practices and procedures that are 
necessary to disable machinery or 
equipment and to prevent the release of 
potentially hazardous energy while 
maintenance and servicing activities are 
being performed. Although this rule 
covers eiectrical energy sources, it 
specifically excludes “exposure to 
electrical hazards from work on. near, or 
with conductors or equipment in electric 
utilization installations, which is 
covered by subpart S of this part." Thus, 
the generic lockout/tagout standard 
does not cover electrical hazards, and 
there is a gap in protection for electrical 
workers. The final electrical safety- 
related work practices standard will fill 
that gap with provisions that specifically 
pertain to electrical hazards of 
equipment maintenance and servicing.

Various national consensus 
standards, such as American National 
Standards Institute (ANSI) standards, 
address electrical safety-related work 
practices for particular types of 
equipment and operations. For example. 
American National Standard for 
Personnel Protection—Lockout/Tagout 
of Energy Sources—Minimum Safety 
Requirements (ANSI 2244,1-1982) 
addresses the eiectrical and other 
hazards of servicing and maintaining 
equipment. Also, American National 
Safety Code for Crawler. Locomotive, 
and Truck Cranes, ANSI B30.5. requires 
a minimum clearance of 10 feet for 
cranes operated near overhead power 
lines. Similarly. ANSI Z49.1. Safety in 
Welding and Cutting, contains electrical ’ 
work practice requirements for the use 
of welders. OSHA previously adopted 
these last two consensus standards (in 
29 CFR 1910.180 and 1910.252, 
respectively) under section 6(a) of the 
OSH Act (29 U.S.C. 655(a)): and. in some 
part, they have helped reduce electrical 
accidents. However, these "specialized" 
standards are limited in their areas of 
concern and do not address safe 
eiectrical work practices generally. 
Within the last 10 years, though, the

National Fire Protection Association 
(NFPA) recognized the need for a 
general electrical safety-related work 
practice standard and adopted part II of 
NFPA 70E Electrical Safety 
Requirements for Employee Workplaces.

Based on the considerable number of 
electrocutions occurring in situations for 
which no OSHA safety standards exist. 
OSHA has determined that a significant 
risk of death or serious injury exists 
(even in workplaces in compliance with 
existing OSHA standards), and the 
Agency has decided that a 
comprehensive electrical safety-related 
work practice standard is necessary for 
the protection of employees,
F. Accident Patterns

During this rulemaking. OSHA 
collected accident summaries (Exhibit 8) 
from the Agency's Integrated 
Management information System (IMIS). 
These accident summaries were 
analyzed, and the results were 
compared to the survey of OSHA 
preliminary fatality/catastrophe event 
reports used in the development of the 
proposal. The new data covered the 
period of approximately April 1984 to 
December 1986. However, for various 
reasons, the OSHA fatality reports did 
not record all occupational 
electrocutions occurring in this period. 
For example, despite reporting 
requirements, some fatalities are simply 
never reported to OSHA. There has also 
been evidence that, in the past, some 
electrocutions have been mistakenly 
identified as heart attacks. (See, for 
example, the preamble to the final 
ground-fault protection standard at 41 
FR 55697.) Presumably, this could have 
occurred during the period in question. 
Additionally, some accident reports 
submitted for this period were not 
reviewed in time to be entered into the 
database. Further, the IMIS data base 
does not include reports from all states 
with their own approved OSHA 
programs. Despite this underreporting, 
the available fatality information 
indicates that there is a serious problem.

In reviewing the data. OSHA divided 
the accidents into industry groups, as 
given in Table 1.

The Agency is limiting this rulemaking 
to the prevention of accidents in general

industry and maritime (which has even 
fewer electrical safety requirements 
than general industry) because to 
include other industrial sectors (such as 
construction) would seriously impede 
the rulemaking process. Inclusion of 
other industries in the scope of the 
standard would require the Agency to 
consider many possible diverse 
situations requiring safety-related work 
practices that are likely to be germane 
only to these industries. The 
construction industry, for example, is an 
extensive user of temporary wiring, 
which is frequently moved and is often 
used under a wide range of 
environmental conditions, Such 
situations often affect the type of 
electrical safety-related work practices 
recommended for use. Within the past 
few years. OSHA revised its electrical 
standards for construction, subpart K of 
part 1926. which incorporate various 
electrical safety-related work practices 
that address the particular electrical 
hazards present in the construction 
industry (51 FR 25294). Additionally, 
under the Construction Safety Act and 
29 CFR 1911.12. OSHA is required to 
consult with the Advisory Committee for 
Construction Safety and Health before 
issuing proposed rules affecting 
construction, to assure that the unique 
aspects of construction work are taken 
into consideration by the Agency.

Reasons for excluding work on 
telecommunications installations and 
work on electric power generation, 
transmission, and distribution 
installations are given in section III of 
this preamble. A proposed standard for 
the protection of employees engaged in 
electric power generation, transmission, 
and distribution work (only for electric 
utilities and their contractors) was 
published in the Federal Register on 
January 31. 1989 (54 FR 4974).

Therefore, of particular interest at this 
time are the 128 fatalities and 98 injuries 
occurring in general industry. A general 
breakdown of the accidents, by type, is 
given in Table 2. A review of the 
circumstances surrounding the accidents 
appears to indicate that an unsafe work 
practice, or a combination of unsafe 
work practices, was involved in about 
three fourths of the electrical fatalities.

Table i — Electrical Fatauties by Industry—April 1964 to (December 1986 1

Industry Applicable standard (29 CFR)
No. of 
fatali­
ties

NO. Of 
hospi­
talized 
injuries

No. of 
non- 

hosoi- 
taiized 
mfunes

General Industry *------------- --------_------ ----------—------------------------------
Construction *........------ -----------------------------------------------------------------

Part 1910, Sobpart S ...........................—..............  ............................. 128
127Part 1928, Soboart K______ ___—................................................................ .......... 46 16

Telecommunications. ________ { 1910.268................ .......................................... 3 :
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Table i—Electrical Fatalities by Industry—April 13S4 to (December 1966 Continued

industry
t
J ApplicaDie standard (£3 CFR)
[

NO. Ot 
fatat*- 
Oes

No. d 
hOSOn 
tauzea 
injunes

No. of non- 
hoso*- 
laitfM 
T;uf<es

--- i Construction—»an 1926. Suboart V; Operation and Maintenance—
I Seqarate Rulemaking (Proooseo J 1910.269).

t 0
1 Only accidents reviewed tor this Denod are rctcceo. Sot* a cedents tf-at occurred during tr.a per.od were not reviewed at tne ante me exrvOit was eivorecj into 

the record. (Most ot trie rscores tor 1384 and 1985 were revived; tew from 1936 were reviewed.)
3 Excluding Teleconunurucaoona ana Paws Transmission ana Dtsssuuorv

Table 2—Electrical Accidents by Unsafe act—April 1334 to December 1986

Category No. and Unsafe Event No. of 
fatal

No. of 
hosp.

tnt-

Nd. of 
norv 

hOSEJ.
inL

i. Use o< equipment or matenal too dose to escceeo energeed Hnes;—Total 
a Vehicles (e.g, cranes and dtsnp irucxsl
0 Other mechanical equipment (e g., augers and demots)---------------------
c Tools and matenats (e.g.. ladders and we inca) ‘_________________

>i. Failure to use eiedncal protective equipment1
ii, Assuming an unsafe position 1___________________________________
iv Failure to deenergize {and tockow/tag) eqwpment1___________________
v. Use of visibly detective electric equipment _
vr. Blind reaenmg, drilling, digging, etc---------------------------------------------
vu. No unsafe wont practice or not enough intorrrasorv to cia&srfy property___

:_q
i

Total. _____j

47 17
27 14

9 0
12 3
5 3

20 4
13 3
12 6
3 0

29 45

5
6 
» 
t 
0 
4 
1
3 
0
4

125 70 20

1 These catagonee contain common elements ano therefore ovenao. For illustration, me atectrocuaan ot an emokrye* wt» contacted an overhead power lire 
w^iia working from a laddercouid be placed into category jfl. no protecuve eouioment. or in category (m), unsafe working position. The accident would be placed into 
one of these categories depending on wnemer ne or sr* *as qusnned to use protective equipment and work very close to me power unes.

Unsafe work practices may result 
from such factors as inattentiveness. 
lack of training, or poor supervision. 
From the aforementioned reports, it is 
not always possible to determine the 
level of training involved, the employers' 
work rules, or ocher secondary factors 
which may have contributed to the 
accidents. Additionally, even though 
unsafe work practices were involved in 
many accidents, unsafe conditions were 
sometimes present at the same time.
(For example, see category (v).) The 
data presented here are merely being 
used to demonstrate that unsafe work 
practices are significant contributors to 
electrical accidents and that they should 
be addressed in OSHA’s regulations. It 
should be noted that, even with 100 
percent compliance with OSHA*s 
current General Industry Standards, 
most of the accidents {67 percent) given 
in categories (f) through (vi) in Table 2 
would stiil have occurred.

Within each category in Table 2. the 
accidents are very similar in nature.
From the fatality reports. OSHA can 
describe a typical accident for each of 
the first six categories (with the 
provision of the standard which most 
directly addresses the hazard in 
Parentheses) as follows:

(i) Use of equipment or material too 
close to exposed energized lines, (a) 
Vehicles. An employee was operating a

hydraulic tilt-frame hoist beneath 
overhead power lines, trying to pick up 
a dumpster that was filled with 
hazardous chemical waste. The 
overhead line was 24 feet. 4 inches 
above the ground. The operation was 
located at the approximate midpoint 
between two utility poles. The first 
employee was operating the controls, 
which were located or. the driver's side 
of the trailer. He was standing on the 
ground, which was semisoft because the 
air temperature was 40 degrees, F.
(There was light snow cn the ground, 
and the sun was shining.) A second 
employee attached the cable from the 
hoist to the dumpster. The second 
employee and two others were standing 
at the rear of the trailer, where it made 
contact with the dumpster. The truck 
and trailer were about 56 feet long, and 
the dumpster about 35 feet long. The 
operator had the tilt frame about 4 to 5 
inches away and tried to pull up the 
dumpster. The strain on the trailer Sifted 
the mast into the overhead line (34 
kilovolts phase to phase. 19.9 kilovolts 
phase to ground). The second employee 
saw the operator being shocked and ran 
to aid him with the other two employees 
right behind. The second employee 
threw himself at the operator to knock 
him off the controls. He then received an 
electric shock and bums. The other two 
employees tried to grab the operator, but

were knocked down by the current. 
Eventually, they pulled the operator 
away, but too late to save him from 
electrocution. (3 1910.333{c)(3)(iit}}

(b) Other mechanical equipment. An 
employer assigned two employees to 
drill soil samples at a worksite. The drill 
rig was set up at the site, and four holes 
were drilled. During the process of 
drilling a fifth hole, the rig was set near 
an overhead power line. When the boom 
was raised, contact was made with the 
12-kilovolt overhead power line (7200 
volts phase to ground), electrocuting one 
employee and shocking the other.
(3 1910.333(c) (3 Kiii))

(c) Tools and materials. A 
maintenance crew leader wa9 using an 
iron measuring rod to check the level of 
a storage tank. When he pulled the rod 
out. it struck an overhead power line. He 
died from pulmonary emboli due to 
electric shock. (3 1910.333(c)(3)(i}(B) and 
(c)(6))

(ii) Failure to use electrical protective 
equipment. An electrician was working 
without rubber insulating gloves, even 
though protective gloves had been 
provided. He was changing an electric 
cable in a panel board energized at 480 
volts. As he was trying to pass the cable 
between the vertical bars, his arm 
touched the cable. He was electrocuted. 
(§3 1910.333(c)(2) and I9l0.335(a)(l)(i)}
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(iii) Assuming an unsafe position. Two 
employees of a trucking firm were 
delivering a 10-kilovolt-ampere 
transformer to a substation. A 19.5- 
kilovoit overhead power line was 
located about 20 feet from the ground. 6 
feet from the top of the transformer. One 
of the employees climbed the 
transformer to remove the chain binders. 
Bending over, he loosened a clevis and. 
as he stood up. contacted the power 
line. He was electrocuted: and the other 
employee, who was holding onto the 
chain, received an eleetric shock, which 
caused second and third degree bums.
(! 1910.333(c) (3 l(i}( A)) .

(iv) Failure to deenergize (and 
lockout/tag) equipment. While an 
employee was operating a gang-nail- 
plate press machine, the shop foreman 
brought a loose cable connection to his 
attention. The employee subsequently 
opened a junction box mounted on the 
machine and attempted to tighten the 
nut holding the cable. The nut was on 
the inside of the box. but the employee 
did not deenergize the circuit to the 
junction box. He made contact with 
energized parts within the box and was 
electrocuted. (§ 1910.333(b)(2))

(v) Use of visibly defective electric 
equipment. An employee was installing 
equipment in an area between a 
temperature control unit and an 
injection molding machine. The keyed 
prong for the grounded conductor of the 
portable temperature control unit had 
been modified so that the plug could be 
inserted into the receptacle in any 
position. At the time of the accident, the 
plug was inserted so that the prong for 
the grounded conductor was in the slot 
intended for the ungrounded conductor. 
When the employee contacted the 
energized frame of the temperature 
control unit and the grounded injection 
molding machine, he was electrocuted.
(5 1910.334(a)(2))

(vi) Blind reaching, drilling, digging, 
etc. A printing machine operator was 
having problems restarting the motor on 
a gilder machine. He opened the right 
door on the 480-volt gilder relay control 
panel. With the left door closed and the 
disconnect handle in the “on" position, 
he tried to reset the relays. When he 
could not find the tripped relay on the 
right side, he reached behind the closed 
left door. He made contact with live 
parts energized at 480 volts and was 
electrocuted. (§ 1910.333(c)(4)(h))

C. Significant Risk
In order to promulgate safety 

regulations. OSHA must show that the 
hazard the Agency proposes to address 
presents a significant risk to employee 
safety. As part of the preliminary’ 
analysis for the electrical safety-relalcd

work practices proposal. OSHA 
determined the population at risk, the 
industries and occupations presenting 
major risks, and the incidence and 
severity of injuries attributable to the 
failure to establish safe work practices. 
Finally, in keeping with the purpose of 
safety standards to prevent accidental 
injuries and deaths. OSHA estimated 
the number of accidents that would be 
prevented by the regulation.

Although nearly every worker in 
general industry is exposed to electrical 
hazards, some are at much greater risk 
than others. Employees at appreciably 
greater risk include, (a) those in 
industries that have the highest 
incidence rates of eiectrical accidents 
and (b) those in occupations considered 
high risk for electrical hazards. JACA 
Corporation, in their "Regulatory 
Assessment of the Impact of the 
Proposed Electrical Safety-Related 
Work Practices Standard" (Exhibit No. 
1), characterized the Frequency at which 
electrical accidents occur and tabulated 
the relative risk between industries. 
Among industries covered by the 
standard, the highest relative risks are 
encountered in the following industries: 
Lumber and wood products: rubber and 
miscellaneous plastics products; stone, 
day. and glass products: primary metal: 
and miscellaneous repair services. 
Industries with a relatively low risk are 
concentrated in the finance, insurance, 
and real estate industries. According to 
the IACA report and excluding jobs not 
addressed by the proposal (such as 
electric distribution and transmission 
line workers), the highest electrical 
accident rates are faced by electricians 
and apprentices, stationary engineers, 
mechanics and repairmen, structural 
metal craftsmen, and welders. Low rates 
are encountered by personnel in the 
sales and clerical fields.

OSHA has estimated that more than 
3,100 injuries and 69 fatalities 
(concentrated within a high risk group of 
about 2.1 million workers) could be 
prevented each year through compliance 
with the safety-related work practices 
contained in the final standard, (A 
detailed analysis of the benefits of the 
standard and a description of the 
methodology used can be found in 
chapter V of OSHA's final regulatory 
analysis, which is available for 
inspection and copying in Docket S-C16 
in the Docket Office.)

The particular injuries that the safe 
work practices standard will prevent 
include electric shocks, burns, and the 
indirect injuries that result when electric 
shocks occur. (Indirect injuries are 
typically bruises, bone fractures, and 
even deaths that occur due to the 
involuntary muscular reactions that

follow electric shocks.) Although some 
injuries only involve minor shocks and 
burns, many victims suffer disabling 
effects, some are killed by electrocution 
and still others die from indirect injuries, 
such as those incurred in falls.
Therefore, the frequency and 
seriousness of injuries to be prevented 
ciearly demonstrate a significant risk 
that is being addressed by this final 
standard.

II. Development of the Final Standard
A. Present Electrical Standards

In 1976. the National Fire Protection 
Association (NFPA) created the "70E 
Committee-' to prepare a consensus 
standard for possible use by OSHA in 
developing a proposed revision of the 
Agency's electrical safety standards.
The 7QE Committee visualized a 
standard consisting of four major parts: 
Part I—Installation Safely Requirement 
Part II—Safety-Related Work Practices 
Part Hi—Safety-Related Maintenance 

Requirements
Part IV—Safety Requirements for Special 

Equipment

The'name given to this new document 
became NFPA 70E, “Electrical Safety 
Requirements for Employee 
Workplaces."

The NFPA 7QE Committee derived 
part I from the National Electrical Code 
(NEC). OSHA reviewed the 70E 
document, which the NFPA approved, 
and used it as the foundation for 
proposing a revision (44 FR 552744} to 29 
CFR part 1910. subpart S—the electrical 
standards for General Industry. After a 
public comment period and an informal 
hearing, the revised subpart S was 
published as a final rule in the Federal 
Register (46 FR 4034) on January 16,
1981. The standard covers the safe 
installation of electric utilization 
equipment.

While OSHA was revising its 
standards using NFPA 70E, part I. the 
70E Committee was completing its work 
on part II.

After considering the views and 
recommendations of the experts on the 
committee and comments from the 
public. NFPA approved the 70E 
Committee's standard on electrical 
safety-related work practices. Thus, 
NFPA 70E. part II. “Safety-Related Work 
Practices." became a national consensus 
standard.
B. Use of XFPA TOE. Part II. as a Base 
Standard

In the development of the proposal. 
OSHA evaluated NFPA’s electrical 
safety-related work practice standard.
In areas which overlapped other
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consensus standards not presently 
adopted by OSHA. the NFPA document 
was compared with those other 
standards with respect to consistency 
and with respect to effectiveness in 
providing employee safety. For example, 
the NFPA requirements on lockout of 
equipment were compared to ANSI 
Z244.1. Lockout/Tagout of Energy 
Sources, so that OSHA could determine 
which requirements could most 
effectively protect employees from 
electrical hazards. In this case, as in 
most others, the NFPA standard more 
directly addressed electrical hazards 
than did the ANSI document, although 
OSHA believes that NFPA 70E was 
sometimes overly detailed or too 
specification-oriented. In comparison to 
other national consensus standards. 
NFPA's electrical safety-related work 
practices appeared to be more effective 
in providing employee safety for work 
performed on. near, or with electric 
components, equipment, or circuits and 
appeared to be consistent with current 
industry practice.

OSHA also examined provisions of 
NFPA 70E which were comparable to 
existing OSHA regulations. For 
example. OSHA compared I 1910.180{j), 
dealing with the operation of cranes 
near overhead lines, with similar 
requirements in the NFPA standard. As 
e result. OSHA discovered that, while 
the 70E committee referred to OSHA’s 
regulations in § 19i0.180(j) in providing 
for a 10-foot minimum clearance, they 
provided smaller clearance distances in 
NFPA 70E for other types of equipment 
used near overhead power lines. In this 
area. NFPA 70E seemed to be less 
effective in protecting employees. In 
most other areas, however, the 70E 
requirements were at least as protective 
as OSHA's.

Finally. OSHA evaluated whether the 
requirements of NFPA 70E. part II. were 
directed towards the apparent causes of 
electrical accidents. In addition to the 
previously mentioned OSHA survey, the 
Agency also reviewed electrical 
accident data provided by California, 
Florida, and other States. For every 
requirement set forth in part II of NFPA 
70E. OSHA found injuries or fatalities 
which were directly relevant. For 
instance, the lockout/tagout 
requirements of Chapter 4 were found to 
relate specifically to accidents in 
category (iv) presented previously in 
Table 2. However, it was not always 
possible to relate every specification in 
the 7CE provisions on lockout of 
equipment to a particular causative 
factor presented in the accident 
descriptions.

OSHA thoroughly reviewed NFPA's 
consensus standard on Electrical Safety- 
Related Work Practices and determined 
that it was an appropriate document on 
which to base a proposed rule. Although 
the format and outline of the NFPA 
standard were not entirely suitable, the 
basic requirements were generally valid 
and related weil to causes of electrical 
accidents. Where necessary, in 
developing its proposed rule. OSHA 
reorganized and edited the national 
consensus standard to fit the Agency’s 
regulatory needs. For the most part, 
however, the Final standard, as did the 
proposal, contains the same 
requirements as part II of NFPA 70E. A 
performance-oriented approach 
addressing the causes of these accidents 
is thus maintained. As a consequence, 
the methods of compliance remain 
flexible.

Whenever a rule promulgated by 
OSHA differs substantially from an 
existing national consensus standard, 
section 6(b)(3) of the Occupational 
Safety and Health Act {29 U.S.C. 
655(b)(9)) requires the Agency to state 
the reasons why the rule as adopted will 
better effectuate the purposes of the Act 
than the national consensus standard. 
Toward this end. OSHA conducted a 
detailed comparative analysis cf NFPA 
70E. part II and OSHA's final 
regulations. This analysis, in the form of 
a paragraph-by-paragraph comparison, 
is available for inspection and copying 
in Docket S-016 in the Docket Office. 
Individual provisions of the final rule 
are discussed in greater detail in Section 
III of this preamble. The relatively fetv 
significant differences exist because of 
OSHA's expectation that overall 
employee safety will be improved.
C. History of the Regulation

On November 30.1987. OSHA 
published the proposed standard on 
electrical safety-related work practices 
(52 FR 45530: correction notice: 53 FR 
2047). This proposal was intended to 
supplement the existing electrical 
installation requirements contained in 
29 CFR part 1910. subpart S, and were 
based on the provisions of NFPA 70E. 
part II. Interested parties were given 
until February 29.1988. to submit written 
comments on the proposal, to file 
objections, and to request a hearing.

OSHA received 45 comments on the 
proposal, including 6 requests for a 
hearing. In response to the hearing 
requests and in accordance with section 
6(b)(3) of the Occupational Safety and 
Health Act. OSHA published a notice 
announcing an informal public hearing 
and listing the issues to be discussed at 
the hearing (53 FR 21694). The hearing

was held on August 9 and 10.1988. in 
Washington. DC.

At the close of the public hearing. 
Administrative Law judge Aaron 
Silverman set the deadlines for the 
submission of additional information 
and for the filing of briefs by the 
participants to be September 12 and 
November 21.1988. respectively. At :!;e 
request of one of the hearing 
participants, Judge Silverman 
subsequently extended the deadline for 
receipt of additional information to 
October 11, 1388- judge Silverman issued 
an order receiving the post-hearing 
comments and closing the record on 
November 3.1989. At the same time, he 
certified the record to the Assistant 
Secretary of Labor for OSHA.

The comments received in response ‘o 
the notices of proposed rulemaking ard 
of public hearing, the written transcript 
of the hearing, and the exhibits 
submitted at the hearing and during the 
post-hearing period allowed for such 
submissions constitute the rulemaking 
record for this proceeding. The entire 
record was carefully considered in the 
preparation of this Final rule.
III. Summary and Explanation of Final 
Standard

This section discusses the important 
elements of the final standard and 
explains any significant differences 
between it and the source document. 
NFPA 70E. part II. This section also 
discusses and resolves issues that were 
raised at the public hearing, significant 
comments received as part of the 
rulemaking record, and substantive 
changes from the language of the 
proposed rule. References in 
parentheses are to exhibits and 
transcript pages in the rulemaking 
record.
A. § 1910.331

Section 1910.331 sets forth the scooe 
of the regulations. According to this 
section, the standard covers electrical 
safety-related work practices of 
employees who work on. near, or with 
electric circuits and equipment. Types of 
work performed by qualified persons 
which are not covered by the 
regulations are also listed. Although the 
scope is similar to that of NFPA 70E and 
to existing § 1910.302(a). there is a key 
difference. Briefly, the NFPA standard 
and § 1910.302(a) state that certain 
installations.1 rather than types of work, 
are not covered.

1 Namely: Installations in mines: in ships and 
other watercraft: in aircraft: in automotive vehicles, 
etcept for mobile homes and recreational vehicles: 
in railway rolling stock, including railway fae:lti-»s

Car.;.n..».j
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The work practice standard does not 
apply to “qualified persons" (as defined 
in § 1910-399 and discussed later in this 
preamble) performing work on or 
directly associated with these same 
types of installations because the work 
practices in this standard do not address 
the types of electrical hazards faced by 
such workers performing this type of 
work. However. employees who are 
working at these installations but who 
are not "qualified" are covered by 
§ § 1910.331 through 191Q2J3S. Safety- 
related work practices used by qualified 
employees who are performing work not 
covered in this regulation are addressed 
in other standards, such as 29 CFR part 
1926. subpart V (power transmission and 
distribution); 23 CFR 1910.268 
(telecommunications); and ANSI C2 
(electric supply). This last standard has 
not been adopted by OSHA. but the 
Agency has proposed a separate 
standard, based in part on ANSI Ci for 
work practices to be used with electric 
power generation, transmission, and 
distribution systems (54 FR 4974.
January 2L 1989).

Noting that work by qualified persons 
on these special installations was not 
covered by the proposal, several 
commer.ters questioned the adequacy of 
the definition of "qualified person” (Ex. 
4-9. 4-13. 4-20. 4-26, 4-29). “Qualified 
person" is currently defined in 
§ 1910-259 as: “One familiar with the 
construction and operation cf the 
equipment and the hazards involved.'* 
“Qualified persons'* are intended to be 
oniv those who are well acquainted with 
and thoroughly conversant in the 
electric equipment and electrical 
hazards involved with the work being 
performed. As used in the standard, the 
term connotes different qualifications 
for different tasks. For example, with 
respect to § 1910.331(c)(1). which 
exempts qualified linemen working cm 
transmission lines, a qualified person 
would be one who understands the 
construction and operating 
characteristics of the transmission line 
and who has a thorough knowledge of 
the hazards involved in the type of work 
being performed on the line. On the 
other hand, this provision would not 
ordinarily exempts transportation 
worker using a boom mounted on a Oat 
bed truck to unload concrete blocks at a 
site near overhead distribution lines. 
This type of employee would not 
normally be expected to understand the

for aeneration. transformation, transmission and 
cj sinoalioncf power used tor roiliag stock aij’oakng 
ana operation; in comm uni call on facilities; and for 
eiecuic energy generation, control, transformation. 
L-snsraissian and distribution located outdoor* or in 
bui-i;cg spaces used exclusively for such purposes.

construction and operation of the lines, 
nor would this person likely be 
completely knowledgeable in the 
hazards involved.

One hearing participant suggested 
that the definition of “qualified person” 
be clarified to rest upon one's 
competence to perform a task safely, 
such as trimming trees near overhead 
lines (Ex. 26). The commenter claimed 
that the proposal required tree trimmers 
to have a lineman's knowledge of 
electric utility generation equipment 
The definition does require a qualified 
person to be “familiar with construction 
and operation of the equipment • • • 
involved.” However, a detailed 
knowledge of power generation 
equipment is not relevant to the task of 
trimming trees near overhead power 
lines, nor is it required by the definition. 
The only equipment involved would be 
power lines themselves, and certainly a 
person would need some knowledge of 
the construction and operation of power 
lines in order to distinguish them horn 
telephone and cable television lines. 
Also, a person would need to be familiar 
with the construction and operation of 
power lines in order to make some 
determination of the voltage levels 
involved. According to the National 
Arborist Association {Ex. 30). “qualified 
line-clearance tree trimmers” are 
"familiar with the special techniques 
and hazards involved in line clearance.** 
These workers are expected to maintain 
clearances from overhead lines based 
on the voltage of the Lines, so they must 
be able to determine approximate 
voltage levels from the configuration of 
the lines. Therefore. OSHA believes that 
line-clearance tree trimmers have 
sufficient knowledge of the construction 
and operation of overhead power lines 
(though not to the same degree as an 
electric power lineman) and that these 
employees would be "qualified" under 
the definition contained in § 1910.359. 
Therefore. OSHA has not changed the 
definition of “qualified person" as 
suggested by this hearing participant.

With respect to companies that own 
and operate the types of installations 
listed in paragraph (c)(1) of I 19102331 
(for example an electric utility), it is 
assumed that all employees whose work 
is on or is directly related to these 
installations are "qualified.” OSHA has 
found it to be a very rare practice for an 
employer to allow an unqualified worker 
to perform work on one of these types of 
installations. However, it is common for 
an unqualified employee, such as a 
painter, to be engaged in unrelated work 
near an overhead electric power line. 
Because, by definition, an unqualified 
employee lacks sufficient training and

experience, he or she faces a greater risk 
of electric shock while working near an 
electric power line than a qualified 
employee.

Whether an employee is considered to 
be a ’’qualified person” will depend 
upon various circumstances in the 
workplace. It is possible and. in fact 
likely for an individual to be considered 
“qualified” with regard to certain 
equipment in the workplace, but 
"unqualified** as to other equipment. For 
example, an employee may have 
received the necessary training to be 
considered qualified to work on a 
particular piece of equipment. However, 
if that same employee were to work on 
other types of equipment for which he or 
she had not received the necessary 
training, he or she would be considered 
unqualified for that other equipment.

The foregoing discussion of how 
OSHA expects to apply the regulations 
to work performed by qualified persons 
was also given m the preamble to the 
proposal. Most of the commenters who 
questioned the definition of “qualified 
person” did not object to the 
explanation in the preamble. Two 
Specifically supported this discussion 
and suggested incorporating some of its 
language into the text of the definition 
(Ex.4-9 and 4-13). (Ln response to these 
comments. OSHA has clarified the 
existing definition. This is discussed 
later la this section of the preamble, 
under § 1910.399.)

Work performed by other than 
qualified persons on. near, or with 
eiectncal installations is covered by the 
work practices contained in the 
standard, even if the electrical 
installations involved are not covered 
by the installation safety requirements 
of subpart S. This is because unqualified 
persons, by definition, do not have the 
training nor the skills necessary to 
perform work safely very close to 
electrical installations. Additionally, 
there are no standards, other than the 
10-foot clearance rule for cranes and 
similar equipment, to cover these 
situations at present. Work performed 
by other than qualified persons near 
these “exempted” installations (e.g„ 
near an electric transmission Line) is 
covered by the new requirements. Thus, 
for example, a painter carrying a ladder 
near electric transmission or distribution 
lines would have to comply with the 
provisions of 3 1910.332(c)(3)(i), but a 
qualified lineman working on the lines 
would not be covered.

The present installation safety 
requirements in subpart S do not cover 
"installations under the exclusive 
control oF electric utilities * • * for the 
generation, control, transformation.
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transmission, and distribution of electric 
energy" (§ 1910.302(a)(2)(v)). This 
exclusion, which reflects the unique 
hazards and work practices involved in 
generation, transmission, and 
distribution of eiectric energy, mirrors 
the language contained in the scopes of 
the National Electrical Code and of 
NFPA 70E. The work practices in this 
standard are designed to complement 
the installation safety provistons in 
subpart S and are not intended to cover 
work practices for qualified persons 
who work on or near electric generation, 
transmission, or distribution 
installations. Therefore, paragraph (c)(1) 
of final § 1910.331 provides that 
qualified persons working on or near 
these installations are not covered by 
the new regulations. (As noted 
previously. OSHA has proposed a 
separate rule on electric power 
generation and related areas.) 
Additionally, because electric power 
generation, transmission, and 
distribution installations involve similar 
hazards and work practices whether or 
not they are controlled by electric 
utilities, OSHA has determined that the 
standard should not apply to qualified 
persons who work on or near any such 
installation, regardless of who owns or 
controls the installation.

A note is provided at the end of 
paragraph (c)(1) of § 1910.331 to 
emphasize that this exclusion is limited 
to qualified persons whose work is on or 
directly associated with these 
installations. The note states that, for 
other than excluded installations, where 
work is to be performed on or near 
exposed energized parts, even qualified 
persons must comply with the work 
practices contained in § I 1910.331 
through 1910.335. In these cases, the 
standard covers qualified persons who 
work near the energized parts as well as 
those qualified to work on the energized 
parts.

The extent to which the final standard 
should cover power generating stations 
was the subject of many of the 
comments and much of the testimony at 
the hearing. In general, the electric 
utilities want to be covered by one 
standard (at least as far as electrical 
requirements are concerned) and do not 
want to be covered by subpart S within 
the confines of an electric generating 
Station (Tr. l-HO. 2-17 to 2-46. 2-155).

Edison Electric Institute (EEI) argued, 
in their posthearing brief, that OSHA 
has not shown the standard to be 
reasonably necessary to protect electric

utility power generating station 
employees (Ex. 30), They supported this 
argument by pointing out that 
installations within an electric supply 
station for power generation posed the 
same hazards as installations supplying 
utilization equipment within the station 
(Ex. 30). Further, they claimed that they 
were unable to distinguish between the 
two types of installations within a 
generating station (Tr. 1-109. 2-86 to 2- 
1C0, Ex. 30). They also submitted 
evidence indicating that much of the 
supply wiring for the two systems was 
intermingled (Tr. 2-90. 2-92). In his 
testimony on this point. Mr. Malcolm 
Thaden. Jr., stated:

Exhibit 2 (a part of Ex. 6—31 describes a 430 
volt motor control center with 37 break 
positions that supplies electricity to 
equipment associated with the production of 
power in a 650 megawatt generating station. 
This is Chalk Point Unit 3, which was built in 
1975.

Examples of loads supplied from this motor 
control center include air heater drives, boiler 
drain sump pumps, igniter fans, boiler feed 
pump turbine, and auxiliary steam fans.

Breakers tn this motor control center also 
supply power to the service breaker panels. 
The lighting panel in the cable spreading 
room is shown in photograph 2-D. the serv ice 
breaker that supplies loads that might be 
defined by OSHA under the proposed 
regulation as utilization equipment not used 
for generation, such as the control room 
lights, lavatories, office, service, and such.

This exhibit demonstrates that the breaker 
supplying the service breaker is intermingled 
among all the other breakers in the motcr 
control center, and that the power leads from 
the breaker 9hare common raceways with 
power cables for many types of loads in the 
power plant. (Tr. 2-91 to 2-92)

Where the power goes and what equipment 
it ultimately drives is irrelevant to the risk 
which the employee faces when he works on 
these electrical systems. [Tr. 2-91)

In any plant or building (electric 
utility plants included), the circuits for 
various portions of the installation 
branch off the main supply of electricity, 
as limbs and branches fork off the main 
trunk of a tree. Each "fork” in the wiring 
is represented by a switchboard or 
panelboard containing the circuit 
breakers that supply feeders (limbs) and 
branch circuits (branches).

OSHA realizes that all circuits for 
utilization equipment installed in 
generating stations must originate in the 
same area as the circuits for the 
generating installation. However, at 
some point, circuits that are not an 
integral part of the generating

installation must become independent of 
the generating circuits, except to the 
extent that they may share common 
cable trays or perhaps raceways. 
Otherwise, it would be impossible to 
control the lighting, for example, 
independently of the generator itself. 
With respect to the existing 
requirements of part I of subpart S. 
OSHA considers the "covered" 
installation to begin where it becomes 
electrically independent of conductors 
and equipment used for the generation 
of electric power. (Whether the circuit 
conductors share common raceways or 
cable trays is largely irrelevant from an 
electrical standpoint. Any direct 
connection between circuits is at a 
remote location, where the circuit 
protective devices and disconnecting 
means are located.) In most cases, it is a 
simple matter of tracing the wiring buck 
from the utilization equipment itself 
until a point is reached where 
generation circuits are also supplied. 
Generally, branch circuits supplying 
utilization equipment (other than that 
used for the generation process) are 
covered: feeders supplying only 
"utilization" branch circuits are covered; 
feeders supplying “generation" circuits, 
alone or in combination with 
"utilization" circuits are not covered.

Exhibit 18 (recreated in Figure 1) 
clearly shows where each circuit m a 
utility plant is covered under existing 
subpart S. Each lighting circuit has its 
own breaker that is independent of 
(does not control) other loads in the 
generating station. If any of the other 
loads supplied by the panelboard or 
switchboard containing such a breaker 
is used in the generation of power, the 
panelboard or switchboard and its 
supply wiring are not covered. Nowhere, 
in this exhibit, does a branch circuit (i.e., 
the circuit conductors between the final 
overcurrent device protecting the circuit 
and the outlet for electric current) 
supply both "utilization" and 
"generation" loads. Branch circuits that 
supply “utilization" loads are not 
installations • • • for the 
generation • • • of electric energy" 
and are thus covered under the existing 
subpart S requirements and under the 
new regulations being promulgated here. 
Branch circuits that supply "generation" 
loads are "installations • • • for the 
generation • • • of electric energy" 
and are thus not covered under the tv. o 
subparl S standards.
BILLING CODE 4S10-26-M
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Feeders (i.e., all circuit conductors 
between the service equipment or other 
source of supply and the final branch- 
circuit overcurrent device] sometimes 
serve both types of leads. These that do 
and those that supply only "generation'* 
branch circuits are considered to be 
installations for the generation cf power 
sr.d are not covered. Feeders that supply 
only utilization branch circuits are 
covered because they are net used for 
power generation.

For example, the lighting installation 
is covered as follows: the lighting 
fixtures, branch circuit wiring, and 
overcurrent protection are covered; the 
par.eiboard and its supply wiring are 
covered if they supply no conductors or 
equipment used for generation: if the 
panelboard that supplies the lighting 
circuit also supplies generation loads, it 
is not covered.

Historically, the Agency has followed 
this reasoning in applying its electrical 
standards. Existing 5 1310.302(a)(2)(v), 
which relates to the scope of the 
installation requirements currently 
contained in subpart S, reads as follows:

$ 1910.392 Electric utilization systems.
* « • ♦ •

(a) Scops. • • •
(2| Not covered. * * *
(v) Installations under the exclusive control 

cf electric utilities for the purpose of 
communication or metering: or for the 
generation, control, transformation, 
transmission, and distribution of electrical 
energy located in buildings used exclusively 
b? utilities for such purposes or located 
outdoors on property owned or leased by the 
uv Ury or on public highways, streets, roses, 
etc, or outdoors by established rights on 
private property.

The plain language of this regulation 
excludes, from the scope of existing 
subpart S, only "installations ... for the 
generation, control, transformation, 
trar.smiseion. and distribution of electric 
energy." Installations for other purposes 
a*e covered by the exisring requirements 
of subpart S.

EEI has interpreted this exclusion in a 
manner that is not consistent with its 
Plain language. Because the wording 
was taken from NFPA 70E and the NEC 
£El presented several witnesses 
supporting an interpretation of the NEC 
language that would exclude electric 
utility power generating stations in their 
eritirety. These witnesses pointed to a 
foe print note that was added to the 
•‘‘'EC in the 1981 edition of the Code. The 
fir.e print note stales that the NEC 
covers "installations in buildings used 
°y the utility ... such as office buildings. 
V;arehouses. garages, machine shops. 
a^d recreational buildings which are not 
an integral part of a generating plant, 
substation, or control center.” For

example. Mr. Wilfred Summers, who 
serves as a member of the NEC code- 
making panel responsible for the scope 
cf the NFPA standard (CMPl), stated:

When I voted to include the fine print note 
in the 1984. 1981 and 1987 NEC's. I intended 
the note to make it clear that every electrical 
installation in an electric power generating 
plant owned and operated by the electric 
utility is not subject to the NEC. This was and 
remains so. regardless of whether a particular 
electric installation is considered to be used 
to generate electric power. {Tr. 2-C3 to 2-89.]

A.iso testifying in regard to the scope 
cf the NEC, Mr. Charles J. Hart, who 
represents the National Electrical 
Contractors Association and who is 
likewise a member of CMP l. stated:

When ! proposed the fine print note and 
when I agreed to the version that was 
adopted, it was my intent and understanding 
that section 90-Zlb](5) and the fine print note 
taken together, it would be clear that the 
NEC. the National Electrical Code, does not 
apply to any electrical system or equipment 
in a power generation plant owned and 
ooerated bv an electric utility. (Tr. 2-73 to 
2-74.}

Mr. Melvin Borleis, a consultant for 
EEI and a third member of CMP 1. also 
supported this interpretation of the NEC.

CSHA does not dispute this 
interpretation of the scope of the 1937 
NEC by these experts. However, OSHA 
does not and has never interpreted the 
language of existing 3 1910.302(a)[Z)(v} 
or its predecessor, former 
§ 1910.308(c)(2)(v), in this manner.

Shortly after the OSH Act was 
adopted. OSHA promulgated three 
standards governing occupational 
exposure to electrical hazards in a 
variety of workplaces: 29 CFR part 1026. 
subpart V. governing occupational 
safety in the construction of electric 
transmission and distribution lines and 
equipment (37 FR 24S30. November 23, 
1972); 29 CFR part 1923. subpart K. 
governing electrical safety in 
construction (26 FR 73/0 and 36 FR 
25232. April 17.1971, and December 30, 
1971); and 29 CFR part 1910, subpart S, 
governing electrical safety in general 
industry (38 FR 10466 and 37 FR 3431. 
May 29.1971, and February 16.1372). 
The latter two standards incorporated 
the 1971 NEC by reference. Subpart S, at 
former § 1910.268(c)(2)(v), provided:

(c) Scope. • ♦ •
(2) Not covered. The provisions of this 

subpart do not cover

(v) Installations under the exclusive control
of electric utilities for the purpose of 
communication, meienng: or for the 
generation, control, transformation, 
transmission, and distribution of electric 
energy, located m buildings used exclusively 
by the utilities for such purposes or located

outdoors on property owned or leased by the 
utilities or on public highways, streets. ro;tds. 
etc., or outdoors by established rights on 
private property.

In 1981, OSHA revised 29 CFR part 
1310, subpart S, its standard for 
electrical safety in general industry, in 
large part to incorporate relevant 
provisions of the NEC in the body of the 
standard rather than incorporating any 
specific year's edition of tbs NEC by 
reference. In proposing to do so. the 
Agency specifically requested comment 
on "whether the scope of the standard is 
clear with respect to its coverage of 
public utilities" (43 FR 10375). As 
proposed and as adopted, revised 
subpart S. in §2910.302(s)(2)(vJ. codified 
the utility exclusion as it was stated in 
the 1971 NEC. In adopting this provision. 
OSHA made it clear, both through 
statements of its officials at the hearing 
(May 6,1980, Transcript p. 25j and in the 
Preamble to the subpart S revision, that 
it considered the NEC exclusion to be 
limited to "installations either for the 
generation, control, transformation and 
distribution of electric energy or for the 
purpose of communication or metering" 
(46 FR 4038J. Otherwise, the OSKA 
standards applied.

From the inception of subpart S.
CSHA read its standards to be fully 
applicable to electric utility generating 
stations, with the sole exception that 
generation installations were not subject 
to the provisions incorporated from the 
NEC. Thi3 followed from the plain 
language contained in former 
§ 1910.3C0(cj(2){vj. CSHA has utilized 
the same approach in enforcing the 
revision of subpart S published on 
January 16. 1981 (46 FR 4034).

CSHA began enforcing subpart S 
against utilities within months of its 
adoption. Computerized OSHA citation 
records begin in July 1972. and show 
that OSHA first cited a utility for 
violation of subpart S in August 1972 
(Ex. 25). OSHA has continued to inspect 
and cite utilities for violations of its 
electrical safety standards in subpart S. 
Thus. OSHA records (Ex. 25) show a 
total of 2,762 inspections of utilities 
between July 1972 and June 1587. Of 
these, over 340 were inspections 
resulting in citations for violations of 
subpart S. including 13 fatality/ 
catastrophe inspections involving 7 
deaths and 16 hospitalized injuries (not 
including 1 fatality which was 
apparently caused by a nonelectrical 
hazard). Nor were there inspections 
limited to outlying buildings in utility 
facilities: OSHA has cited main plant 
buildings where appropriate (Ex. 25).

Where citations were contested, 
OSHA asserted its jurisdiction in
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enforcement litigation before the 
Occupational Safety and Health Review 
Commission (for example. Northern 
States Power Company, 1975 Occup. 
Safety & Health Dec. (CCH) Para. 
20,366—subpart S NEC citation of coal 
conveyor upheld [Ex. 25)). Additionally, 
in an April 19G0 memorandum. OSHA's 
Director of Federal Compliance and 
State Programs confirmed to a regional 
official that (in the subpart S context) 
OSHA considered NEC requirements to 
be applicable to an electric utility's 
premises wiring for power and light (Ex. 
25). It is clear, then, that OSHA has 
uniformly construed the NEC provisions 
to apply to a utility's utilization 
installations and has applied other 
subpart S standards to utilities 
throughout the Agency's existence.

OSHA faced the same argument from 
EE1 over the scope of the electrical 
standards for construction, which are 
contained in 29 CFR part 1926. subpart 
K. Like former subpart S of the Ceneral 
Industry Standards, the original subpart 
K of the Construction Standards 
adopted the NEC by reference, including 
its scope. When subpart K was revised 
in 1986 (51 FR 25294. July 11. 1986], 
OSHA adopted a slightly revised scope 
for the electrical installation 
requirements contained in that subpart. 
The scope of these requirements, as they 
relate to installations in generating 
stations, is contained in § 1926.402(b). 
which reads as follows:

(b) Not covered. Sections I92S.402 through 
192R.408 do not cover installations used for 
the generation, transmission, and distribution 
of electric energy, including related 
communication, metering, control, and 
transformation installations. (However, these 
regulations da cover portable and vehicle- 
mounted generators used to provide power 
for equipment used at the jobstte.) See 
subpart V of this part for the construction of 
power distribution and transmission lines.

EEI challenged the subpart K final rule 
in the United States Court of Appeals 
for the D.C. Circuit, in part over OSHA's 
adoption of this language. EEI argued 
before the court that the revised scope, 
for the first time, extended some 
provisions of the standard to electrical 
installations in utility power generation 
piants (Ex. 9). EEI contended that, prior 
to this revision, these generating piants 
were completely exempt from regulation 
under subpart K by virtue of the “utility 
exemption" contained in section 40- 
2(b)(5) of the 1971 NEC incorporated by 
reference in the former subpart K (Ex. 9}. 
This is virtually the same argument that 
the utility industry is using in the 
present rulemaking effort.

However, in Edison Electric Institute 
v. Occupational Safety and Health 
Administration. 849 F,2d 611 (D.C. Cir.

1988). the Court of Appeals ruled against 
EEI. finding as follows:

In order to resolve this dispute, we must 
lurn to the language of ihe 1971 NEC utility 
exclusion that was incorporated by reference 
m original subpart K. The relevant provision 
is Art. 90-2(b)(5) of the 1971 NEC. which 
provides that the following installations are 
not covered:

Installations under the exclusive control of 
electric utilities for the purpose of 
communication, metering or for the 
generation, transmission and distribution of 
electric energy located in buildings used 
exclusively by utilities for such purposes or 
.located outdoors on property owned or 
leased by the utility or on public highways, 
streets, roads, etc., or outdoors by established 
rights on private property. (Emphasis added.)

Petitioner would have the court read this 
provision as if it said: "All installations under 
the exclusive control of electric utilities 
located in buildings used exclusively by such 
utilities for the generation of electric energy." 
But it is apparent that the provision is 
phrased in a different fashion. In fact. Art. 
90-2(b)(5) purports to exclude only those 
“installations" that are "for the generation 
* ' * of electric energy" and that are 
“located in buildings used exclusively by 
utilities for such purpose!]." The provision 
does not purport to exclude all installations 
that are located in buildings used for the 
generation of electricity.

We therefore find that the interpretation 
adopted by the agency is supported by the 
language of the regulation itseif. In light of 
this conclusion, petitioner bears a heavy 
burden in seeking to persuade the court that 
the agency's interpretation is erroneous.1 * * We 
find nothing in the record before us that is 
sufficient to meet that burden.

First, petitioner can point to no 
enforcement pattern that supports its claim 
that premises wiring was excluded under the 
original subpart K. To the contrary, the 
agency urges that it began enforcing subpart 
K against utilities within months of its 
adoption and has continued to do so on a 
regular basis. As evidence of these 
enforcement decisions. OSHA has attached 
as an appendix to its brief (I) a 1901 citation 
for a violation of a NEC provision that, 
according to OSHA was issued to a utility's 
main generating plant; 3 and (2| a

1 EEI suegests that the deference usually 
accorded to an agency's interpretation of ns own 
regulations, see. e.g.. United Steelworkers of 
American v. Marshall. 847 F.2d 1109.1223 (D C. Cir. 
1960). may be inappropriate when Ihe regulation at 
issue is adopted from a national consensus 
standard, cuing Marshall v. Anaconda Co.. 596 F 2d 
370. 374 |9th Cir. 1979| and Bethlehem Steel Corp. v. 
OSHRC. 573 F.2d 157. 160 (3d Cir. 1978). We need 
not decide this issue because we find that the 
Secretary’s interpretation is the mast logical 
construction of Ihe NEC utility exclusion. No 
deference is necessary except that due to the plain 
meaning of the regulation. In fact, as the agency 
notes, "it is Edison, not the Secretary, which 
attempts to read the plain language of the 1971 NEC 
exclusion to mean something other than what it 
actually says."

1 The citation was issued for a violation of 
subpart S rather than subpart K. Nonetheless, since 
the 1971 NF.C utility exclusion was incorporated

memorandum dated April 1. 1960. from 
OSHA's Director of Federal Compliance and 
State Programs to a Regional Administrator 
that states that "the National Electric Code 
1981 is applicable to power stations with 
regard to their premise's (aic| wiring for 
power and light."
• » « » •

Instead of producing evidence regard..-.” 
the agency’s enforcement history, EEI 
supports its interpretation of the NEC 
exclusion by pointing to the affidavits af two 
members of the committee that drafted the 
exclusion.4 * * * 8 The opinions of these members 
were elicited during the subpart S rulemaking 
in response to OSHA’s request for comments 
on whether "the scope of the standard is 
clear with respect to its coverage of pubiic 
utilities." Notice of Informal Pubiic Hearing. 
45 FR 10373.10376 (1900).8 Two affidavits 
introduced by EEI. those of Mr. E.A. Brand 
and of Mr. H.P. Michener. support its 
interpretation of the NEC utility exclusion." 
Other testimony, such as that of Mr. Richard 
Lloyd, a member of the 1971 Correlating 
Committee, is ambiguous at best.1

into tioin standard), a citatum issued under the one
standard is probative of how the exclusion was -
interpreted under the other.

4 The individual articles of the NEC are drafted
by separate panels. A Correlating Committee 
oversees the work of these panels and is 
responsible for approving the complete text of the
NEC. See. eg- 1971 NEC at 70v (NFPA]. reprinted :n
).A. at 58.

8 At EEI's request, the enure ruicrnak.ng record of 
the subpart S revision was included in the record of 
the subpart K revision.

* Mr. Michener. the 1971 Chairman of Code Portei 
No. t. which was responsible for drafting the utility 
exclusion, stated that:

The wording of [the util ty exclusion] has been 
prepared by a special Technical Subcommittee for 
the 1068 edition. That subcommittee, however, has 
also proposed a note that read: "Nothing contained 
in part [b) of this section is to be construed to 
exempt any eiectricai wiring which is used fur 
builumg iignung or general power purposes."

The panel did not accept this modifying note for 
the i960 edition or in its review of the 1971 edition.

I. therefore, understand that the intent of thr Cone 
Committee was to exclude from the scope of :he 
1971 National Electrical Code ail the conductors and 
equipment on the premises of an electric power 
generating plant under the exclusive control of an 
electric utility used exclusively by tne utility for 
such purpose, whether or not the particular 
conductors or equipment were in the generation- 
transmission distribution network.
| A. at 237.238.

The statements in Mr. Michener's affidavit were 
confirmed by Mr. Brand, who served as a member of 
the Correlating Committee for the 1971 Code and 
was also a member of Code Panel No. 1 f.A. at 235. 
236; see also | A. at 132-34 (Affidavit of E.A. Brand 
dated April IS. 1980.)

1 Mr. Liuyd noted his "understanding" that the 
members of Code Panel 1 had "rather iengthy 
discussions ’ on (he scope of the utility exclusion 
and stated that the panei s work was accepted by 
the Correlating Committee. See (.A. at 370-72: see 
also Testimony of Dr. Jerry L. Purswell, Director of 
OSHA's Safety Standards Programs. f.A. at 332. 343. 
noting that the NEC covers "the utilization systems 
or premises wiring found m buildings used by the 
electric utilities.'
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We du rot find corr.Pv!!:ng cvSisp.c*? of the 
scope of the utility exclusion in the 
statements of two members of the drafting 
committee rendered almost ten years after 
the enactment of the 1971 NEC. Both the 
Supreme Court and this court have 
repeatedly emphasized that postenactmeru 
statements by legislators or united by 
legislatures are not entitled to gre^t wektht in 
interpreting the meaning of ieglsiafion. Sr?e. 
ey- CPSC v. GTE Sylvania. Inc.. 447 U.S. IK, 
ur-13 {1380h D&vocrotic Corgz&ssioncf 
Cc.r.poign ComstiUee v. FEC., 851 F-2d 1151. 
1134 {D.C. Cir. 1987) {citing cases). A similar 
approach is appropriate when interpreting a 
national consensus standard. Petitioner has 
presented no contemporaneous interpretsJkjo 
of the 1971 code to support its aortaforaf 
construction of the utility exclusion. We 
therefore discern no evidence in the 
"legislative history ’ that would require us to 
overturn the agency's interpretation.

Petitioner also points to a “line print note" 
or interpretation adopted during the 1331 
revision of the NEC The fine print note 
states: ,

It is the intent of this section that this Code 
covers all premises' wiring or wiring other 
than utility owned metering equipment, on 
the load side of the service point of the 
buildings, structures, or aey other premises 
not owned or leased by the utility. Also, it is 
the intent that this Code cover installations di 
buildings used by the utility for purposes 
other than listed in (b){5J above, such as 
o,T;ce buildings, warehouses, garages, 
machine shops, recreational buildings which 
a:e not an integral part of a generating plant, 
substation, or control center. 1991 NEC Art. 
90-2 (FP.V) (NFPAk reprinted Ln J.A. at 184.

EEI argues that the second sentence of this 
fine print note, by listing affirmatively The 
utility facilities covered by the Code, 
underscores those that are not covered, and 
therefore supports EEI’s position that aQ 
installations in beddings that are an '‘integrrJ 
p^rt of a generating piant'* are not covered by 
the Code. This interpretation of :he note 
gains some support from the rejection, by the 
most recent Code Panel l. of a proposal to 
delete from the note the words "which are 
not an integral part of a generating plant, 
substation or control center." The panel 
explained the decision to reject this 
amendment to the note on tbe following 
ground: "It is not the intent to cover office 
buildings, warehouse*, etc., that are an 
integral part of a generating plant substation, 
or control center.” See 1986 NEC Technical 
Committee Report at U. reprinted la PeL 
•A PP- a.t 9.

Assuming that we accept the interpretation
the note advanced by the petitioner, 

however, we do not find it to be dispositive 
on the meaning of the exclusion included in 
the original subpart K. Tbe note was adopted 
by the drafters of the NEC fully nine years 
a her OSHA incorporated the 1971 NEC into 
subpart K. The same factors that counsel 
gainst according substantial weight to the 
Post .hoc affidavits that EEI introduced into 
(he subpart S rulemaking also militate against 
flying on this gloss added in a later draft of 

code. We therefore find that the agency’s

position, that it has not altered the scope of 
the utility exclusion to include premises 
wiring for the first time, is reasonable.

The Court of Appeals has. therefore, 
upheld QSflA’s interpretation of the 
electrical installation requirements of 
Subpart K and. by implication* subpart 
S. Installations within a generating piant 
that are not used for the generation of 
power (for example, lighting circuits, 
branch circuits supplying convenience 
outlets, and the heating, ventilation, and 
air-conditioning installations) are 
already covered by the existing 
provisions of subpart S. Conductors and 
equipment that are used in the 
generation of power (such as the 
generator itself, boiler feedwater pumps, 
and control circuits for the generator) 
are not covered. A distinction has been 
made (long before the start of this 
rulemaking effort) between the two 
types of installations within a generating 
station, with one being subject to OSHA 
electrical installation requirements and 
the other being exempt.

With the possibility of such a 
distinction in mind. EEI argued that 
there is nothing special about employee 
exposure to electrical installations not 
used as opposed to used for generation 
which justifies separate work practice 
standards (Ex. 30). In their pcst-hearir.g 
brief. EEi stated:

The conclusion is that there is literally no 
evidence in the record which supports the 
view that the hazards presented to utility 
workers when working in |sic{ power plant 
electrical equipment not csed for generation 
are so unusual or unique that they should be 
regulated any differently than all other 
eiectncai work in a power plant. (Ex. 30)

However, within an electric utility 
power plant, there is one distinction 
affecting employee safety that can be 
made between installations used for 
power generation and those not used for 
this purpose. This distinction is that 
installations not used for power 
generation are currently regulated under 
existing subpart S. whereas conductors 
and equipment used for power 
generation are regulated by no OSHA 
standards.

The conductors and equipment 
covered by subpart S can be expected to 
present a minimum level of safety, under 
normal operating conditions, that 
protects employees to the extent that 
oniy a few basic safety-related work 
practices are necessary (basically, those 
contained in final § 1910.334). Usually, 
live parts of electric circuits are not 
exposed to contact by employees 
(especially unqualified employees), so 
that employees can perform their jobs 
without consideration of touching an

energized part Also, metal frames of 
electric equipment are grounded if 
employees would likely be in contact 
with a grounded surface when touching 
the equipment. In this way, employees 
are protected from ground faults. To 
protect employees from fire and ground- 
fault hazards, conductors and equipment 
are provided with overcurrent 
protection. Thus, the installation safety 
requirements contained in subpart S 
protect employees to a great degree 
already (and this is the preferred 
method of protection given the 
inevitability of human error if work 
practices are used as the primary means 
of protection). The safe work practices 
to be used when work is performed on, 
near, or with electric circuits and 
equipment are dependent upon the 
design of the electrical installation and 
the standards it must meet.

On the other hand, installations used 
for power generation, which are not 
covered by the existing design 
requirements of subpart S. need follow 
no rigid rules. Equipment grounding, 
guarding of live parts, and overcurrent 
protection are not required for power 
generation equipment under OSHA 
standards, and the Agency has no 
assurance that these safety features 
have been provided. Even if electric 
utililies "generally'* comply with the 
National Electrical Safety Code (ANSI 
C2), as asserted by EEI (Ex, 30), their 
generation installations do not 
necessarily provide these safety 
features. For example, ANSI C2-1984. 
section 124.A. requires the guarding of 
circuit parts operating at more than 150 
volts to ground. Existing OSHA 
§ 1310.303 requires guarding of circuit 
parts operating at 50 volts or more, ln a 
generating station, electric utilities must 
currently follow the OSHA rule for 
conductors and equipment that are not 
used for generation, but not for the 
generation system conductors and 
equipment. Clearly, safe work practices 
for the two types of installations would 
vary, even with similar 120-voll motors, 
if one has live parts guarded and the 
other does not.

Edisoa Electric Institute also 
suggested that OSHA adopt (as part of a 
separate vertical standard) requirements 
contained in a joint EE1/IBEW draft 
standard on the maintenance of electric 
power generation, transmission, and 
distribution installations (Tr. 2-47 to 2- 
49: Ex. 30). Some of the requirements of 
this draft standard (Ex. 6) contained 
electrical requirements for generating 
facilities, which EEI claimed "reflects 
. . . what is regarded in the industry as 
enlightened minimum safe work 
practices." (Ex. 30) (t is these
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requirements. EEI states, that OSHA 
should apply to electric utilities in place 
of the work practices proposed for 
subpart S (Tr. 2-138).

OSHA used the EEI/IBEW draft 
standard as a base document in 
developing proposed 1 1910.269 on 
electric power generation, transmission, 
and distribution. However, the 
paragraph on work practices on or near 
equipment energized at 100 to 2000 volts 
within generating plants (EEI/IBEW 
draft 1 1910.269(v}(16). Ex. 6) was not 
carried forward into the OSHA proposal 
on generating plants. OSHA does not 
believe that the three enforceable work 
practices (dealing only with the use of 
protective equipment and test 
equipment) contained in the EEI/IBEW 
draft standard are an adequate 
substitute for the many safe work 
practices contained in this final rule, 
even for installations meeting existing 
subpart S requirements.®

Edison Electric Institute also argued 
that OSHA did not demonstrate 
significant risk to employees in the 
electric utility industry (Ex. 30). They 
claimed that the accident information 
(Ex. 8) end the citation data (Ex. 25) that 
OSHA submitted failed to relate to 
electrical hazards covered by the 
proposal (Ex. 3). However, both of these 
exhibits contain evidence of electrical 
injuries to employees in generating 
plants. In the printout of citation data 
(Ex. 25SB]. wherever a fatality or 
serious injury is accompanied, in the 
report, by a related violation of OSHA’s 
existing or former electrical standards in 
subpart S. the accident obviously 
involved ‘'non-exempt" wiring.

In the ten-year period covered by the 
first printout in Ex. 25BB. electric 
utilities had 7 fatalities and 16 
hospitalized injuries. (These accidents 
are due to fauity installations. Accidents 
involving "non-exempt" installations 
caused by unsafe work practices alone 
are not included in this data base.) This 
translates to 0.6 deaths per year 
associated with "non-exempt" 
Installations in electric power 
generation plants.9 •

• During the comment period end at the hearing. 
EEI submitted a new paragraph on electrical safety- 
related work practices in generating plants for 
inclusion in final J 1910.280. The suggested 
requirements, which were more substantive than 
their earlier submission, were never submitted to 
the subpart S rulemaking record, so OSHA could 
not consider them in the promulgation of the 
subpart S standard. The merit and appropriateness 
of including them in | 1910 269. as well as any effect 
they might have on enforcement of subpart S in 
electric generating plants, will be carefully 
considered by the Agency when final $ 1910.289 is 
developed.

* The fact that thesa are generating plants can be 
seen by checking the addrese from the associated 
field in the individual record.

Exhibit 8 also contains information on 
electrical fatalities in the electric utility 
segment of general industry. The data in 
Table 2 include the following:

(a) 3 electrocutions of employees in SIC 
4911 that would be covered under subpart S 
(existing and new standard).

(b) 2 electrocutions of employees of 
contractors working at generating stations.

These data cover the period of April 
1904 to December 1986: and. as stated 
eariier, do not include all fatal accidents 
occurring during this time. Even so. from 
these data. OSHA can estimate the 
minimum number of relevant 
electrocutions occurring in the electric 
utility industry as being (3 
electrocutions)/(2.75 years), or 1.1 
deaths per year.

Thus, there are between 0.6 and l.l 
deaths per year in the electric utility 
industry that are addressed by OSHA's 
electrical standards in subpart S. The 
final Regulatory Impact Assessment 
(RIA) estimates that there are 108 
relevant deaths per year in all of 
General Industry. The Preliminary 
Regulatory Impact Assessment (Ex. 2) 
lists total general industry employment 
as about 66 million. Exhibit 25Z gives 
employment in the electric utility 
industry as about 0.45 million, or about
0.7 percent of the general industry total. 
The number of relevant electrical 
fatalities per year is between 0.6 and 1.0 
percent of the general industry total. 
Therefore, the risk of electrocution 
caused by a hazard covered by the final 
standard is about the same as or slightly 
higher in the electric utility industry in 
comparison to the risk faced by general 
industry employees as a whole.

Even in the absence of injury data. 
OSHA must consider whether the 
hazards to which employees working in 
electric utility plants are the same as 
those faced by employees working in 
other general industry workplaces. 
Assuming that installations in 
generating plants that are covered by 
existing subpart S actually meet those 
regulations. OSHA believes that the 
hazards faced by electric utility 
employees are identical to that faced by 
other general industry employees. (In 
fact, the work practices standard makes 
allowances for common types of non- 
compliance with the existing electrical 
standard.) There is nothing special 
about a lighting installation, for 
example, in a generating plant that 
would make the hazards here any 
different from those in other workplaces.

One of OSHA’s expert witnesses, Mr. 
Jay Stewart, testified about the hazards 
of various electrical installations and 
their associated work practices. He said:

Most employees w.U be provided 
protection from electrical hazards by the 
provisions of this standard for training, 
deenergizing, lockout and tagging, restricted 
distance from overhead lines and use of 
portable equipment.

In some unusual work places, employees 
may have exposure to some unique hazards 
that require other provisions. However.
OSHA should not exempt any indusines from 
this standard for those reasons.

Where the hazards are the same among 
industries, the work practices and standards 
involved . . . should be basically the same.

With respect to electrical safety, the 
hazards faced by an electrician working on a 
lighting or air conditioning system, for 
example, would be the same r.o matter what 
industry employs him or her.

If the hazards are the same, then the work 
practices to be used by electricians working 
on lighting and air conditioning systems 
should be uniform among all industries.

Separate standards would be warranted 
only if the system itself presented unique 
hazards. (Tr. 1-151 to 1-152)

OSHA agrees with Mr. Stewart and 
finds no evidence in the record that 
utilization equipment and its supply 
wiring pose unique hazards in the 
electric utility industry. Edison Electric 
Institute offered no evidence that 
utilization equipment and circuits in 
power generation facilities posed unique 
hazards, except where the circuits are 
commingled with power generation 
circuits. EEI did claim that electric 
utilities were unique because of their 
highly trained work force (Tr. 2-60) and 
the need to maintain reliable and 
continuous service to their customers 
(Tr. 2-102). However, the training 
received by an employee does not 
change the hazards posed by the 
equipment to which he or she is 
exposed: training is simply one means of 
controlling the hazards. Also, 
installations covered by the work 
practices standard are not (by 
definition) "an integral part of the 
generating installation" and thus cannot 
possibly affect the reliability of the 
generation system significantly. 
Therefore. OSHA has concluded that 
electric utility employees do face a 
significant risk of injury from hazards 
addressed by the final standard.

For the foregoing reasons. OSHA has 
not accepted EEI'b arguments for 
excluding the electric utility industry, in 
general, and their electric generating 
stations, in particular, from the scope of 
the final electrical safety-related work
practices standard. Employees in that
industry face a significant risk of injury 
from hazards addressed by the final 
rule. OSHA has always interpreted the 
existing electrical installation 
requirements in subpart S as applying to
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utilization installations in electric utility 
power generating stations, and the 
hazards presented by these installations 
are different from those in a generating 
station that are not covered by existing 
subpart S. Therefore. OSHA has 
adopted a scope to the final standard 
that covers work on or near installations 
that are in power generating stations but 
that are not used for power generation.

The Agency has. however, added a 
second note to $ 1910.331(c)(1) that gives 
examples of work on or directly 
associated with electric power 
generation, transmission, or distribution 
installations- One of the examples of 
work performed by a qualified person 
that would not be covered by the 
standard is work on electric utilization 
circuits in a generating plant provided 
that:

(A) Such circuits are commingled with 
installations of power generation 
equipment or circuits, and

(B) The generation equipment or 
circuits present greater electrical 
hazards tnan those posed by the 
utilization equipment or circuits (such as 
exposure to higher voltages or lack of 
overcurrent protection).

These examples are consistent with 
the statements concerning the 
interpretation of the scope of the 
standard made by OSHA at the hearing. 
(See. for example. Tr. 1-14.1-19 to 1-23, 
1-53 to 1-54. 1-56 to 1-58, and 1-60 to 1- 
62.)

Another interest group, tree-trimming 
contractors, also commented on the 
scope of the standard. The National 
Arborist Association (NAA) argued that 
line-clearance tree trimming (the 
trimming of trees to provide clearance 
from overhead power lines) should not 
be covered under the subpart S standard 
(Ex. 24). They noted that, in the 
preamble to the proposal (52 FR 45534) 
and at the public hearing (Tr. 1-19 to 1-
23) . OSHA's expressed intent was to 
exempt tree trimming performed near 
overhead lines by qualified people. 
However, NAA was concerned that the 
standard itself did not specifically 
exclude such work from coverage and 
that the regulation would be 
misinterpreted in the field (Ex. 24). The 
language proposed in 9 1910.331(c)(1) 
exempting “work performed by qualified 
persons on or directly associated with" 
power transmission and distribution 
installations (emphasis added) 
particularly bothered the arborist. They 
felt that this wording exempted only 
work performed on behalf of the owner 
or operator of the overhead lines (Ex.
24) .

It is OSHA’s intent, as noted earlier, 
that the standard not apply to tree- 
trimming operations performed near

overhead power lines as Iona as 
qualified employees are performing the 
work. (OSHA has proposed, instead, to 
cover line-clearance tree-trimming 
operations performed by line-clearance 
tree trimmers in the forthcoming electric 
power generation, transmission, and 
distribution standard mentioned 
previously.) The owner of the power 
lines and the company or individual for 
whom the work is being performed are 
not relevant factors. In order to clarify 
this in the final standard, the Agency 
has added a note to § 19ia.331(c)(l) and 
a definition of "line-clearance tree 
trimming.” The note reads, in part, as 
follows:

Note 2: Work an or directly associated with 
generation, transmission, or distribution 
installations includes:
• « V t *

(2) Work directly associated with such 
installations, such as line-clearance tree 
trimming and replacing utility poles.

The definition reads as follows:
Line-clearance tree trimming. The pruning, 

trimming. repairing, maintaining, removing, or 
clearing of trees or cutting of brush that is 
within 19 feet (305 cm) of electric supply lines 
and equipment.

OSHA believes that these additions in 
the final rule will clarify the standard 
and allay the National Arborist 
Association's stated concern. In 
practice, line-clearance tree-trimming 
contractors (who typ-lcaily use qualified 
line-clearance tree trimmers to perform 
the work) will be covered under the 
electric power generation, transmission, 
and distribution standard (proposed 
§ 1910.2b9. noted previously).
Residential contractors (who use regular 
tree workers that are not considered 
"qualified persons" under subpart S) 
would normally be covered under the 
electrical safety-related work practice 
requirements of subpart S being 
promulgated here. >

Under 9 1910.331(c)(2), qualified 
persons engaged in telecommunications 
work are not covered by the standard to 
the extent that the work is covered by 
§ 1910.288. That section applies to 
employers providing telecommunication 
service, including but not limited to 
communications utilities, Since the final 
rule would not apply to work covered by 
5 1910.268.. there would be no overlap 
between the raw regulations and the 
present telecommunications standard.

The installations listed in paragraphs 
(c)(3) and (c)(4) of final § 1910.331 are 
provided for consistency with the 
coverage of the installation safety 
requirements of subpart S. as set forth in 
existing 5 1910.302(a)(2) (i) and (tii), 
respectively. For example, under 
9 1910.331(c)(3). automotive repair work 
involving electric conductors and

equipment installed on self-propelled 
vehicles performed by qualified 
employees would not be covered by the 
final rule. As explained previously, 
whether an employee is considered to 
be qualified depends upon various 
circumstances in the workplace. For an 
automobile mechanic or other employee 
to be considered qualified (and thereby 
not covered under § I910.331fc)(3|l, he 
or she would have to understand the 
construction and operating 
characteristics of automotive electrical 
systems and would have to have a 
thorough knowledge of the hazards they 
present. It should be noted that the 
recently promulgated standard for the 
control of hazardous energy sources 
excludes "(e)xposure to electrical 
hazards from work on. near, or with 
conductors or equipment in electric 
utilization installations, which is 
covered by subpart S of this part"
(| 1910.147(a)(l)(ii)(C). 54 FR 36687).
This exclusion applies only to work that 
is within the scope of the new electrical 
safety-related work practices standard. 
Work that is outside the scope of the 
electrical standard is covered by the 
generic lockout standard unless 
otherwise noted in § 1910.147.
B. § 1910.332

This section sets forth training 
requirements. Employees are required to 
be trained in the safety-related work 
practices of the standard, as well as any 
other practices necessary for safety 
from electrical hazards. Inasmuch as the 
application of the standard to work 
performed on or directly associated with 
exposed energized parts of certain 
installations (for example, power 
generation, transmission, and 
distribution installations) depends upon 
whether or not the work is performed by 
a qualified person, appropriate training 
is required for these individuals. 
Paragraph (b)(3) of final § 1910.332 
explicitly states what OSHA intends as 
a basic training requirement for such 
qualified persons.

In order to be as flexible as possible, 
the OSHA final rule accepts both 
classroom and on-the-job training. The 
NFPA 7CE standard is silent on the 
method by which training is to be 
provided.

The economic impact of the final 
standard is limited, and the expected 
benefits are optimized, because the 
training requirements apply primarily to 
employees in occupations that 
traditionally carry relatively high risk of 
injury due to electrical hazards. A 
review of the accidents indicates that 
the greatest impact on reduction of 
accidents would result from training
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employees; who work Lit fobs which- 
expose them, ta-electrical hazards to a 
greater degree than the average 
worker-10 'Upun searching’ the available 
accident data. OSHA has determined 
that employees in the oennpatioiis: listed 
in Table 1 are more likely to face a 
higher than tronnal. risk, of electrical' 
actddenis. (The occupations Listed in. 
Table 3--arezrcsrai. categories taken 
from the specific occupational groups* 
given in Table 7. in section IV of this 
preamble, which, lists the electrical- 
injury incidence cate Foe each group.); 
The occupational groupings listed- 
include any qualified person who 
performs work, covered by this proposed 
standard- aa well as unqualified persons 
who also face a high risk. It ia primarily 
these employees wha would be subject 
to the training requirements.. However, 
in some cases, employees.inothec 
occupational groupings may aiso face a 
relatively high- risk ofuqury due to 
electric, shocks and these employees 
would also require training-Eoc 
examcle.. a gcacitctioctemployeemay 
work-in an. area containing exposed live 
parts that are guarded only by location 
(such as overhead lines). If this worker 
could come in contact with these lines in 
the course of his or her work, then he or 
she would have to be trained. Training 
in the basic areas cf hazard recognition, 
prtroer work practices, and knowledge 
of the working environment can reduce 
the frequency of accidents involving 
employees in these categories, whereas 
training employees who face-a minimal 
exposure to electrical hazards would 
result in a negligible increase in. 
bene fits. Therefore. CSHA is requiring 
that training be provided cnlv for 
employees who face the.greatest risk of 
injury due to eiedricshockor other 
eiectricai hazards.

The training requirements contained 
in the proposal were addressed by many 
of the commenters and hearing 
pariicipants.Thres of the six hearing 
requests cited the training provisions as 
the basis of their objections.The hearing 
requests claimed that the proposal’s 
training provisions were inadequate, and 
would not provide sufficient protection, 
from electrical hazards. The AFLr-ClQ 
(Exhibit 4-32J suggestedthat the 
requirements be expanded to cover the 
qualifications of the trainer, duration.of 
the training, and demonstration of

IS For * more thorough.discussion-of th* relative 
risk of electrical accidents among various categories 
of employees and of how ratlins reduces this nsk. 
see chapter CV of OSKA'r fiaaiReauUtory Impact 
and Regulator? Flexibility Analysis of the Electrical 
Safety-Related Wo be Practices Standard for 
Ceneral Industry- This document is available For 
inspection ar.d copying in Docket S-CTlff iff Mte 
Cocker Office.

effectiveness of the training. The United 
Steelworkers of America (Exhibit 4-45) 
suggested that all workers be required to 
receive- training- and that the amount of 
required training be increased. The 
International. Brotherhood of Teamsters 
(Exhibit 4-28)' objected ta OSHA's 
failure to provide a. dacription,. m; 
objective- terms, of what"exposure to 
electrical hazards-would trigger the 
training provisions. In response to. these 
objections OSHA listed the adequacy of 
these requirements- as an issue to be 
addressed at the public hearing (33.FR 
21695).

Table 3.—Typical Occupational Cate­
gories of Employees Facing a High­
er Than Normal Risk of Electrical 
accidents

Occupation-

Electricians.
Mechanics a^s repairers.
Electrical and electronic technicians.
Electrical ana etecramc eauipntenv assemblers. 
Stationary engineers-.
Material handling ecuipment ooeracors. 
Electrical and electronic engineers.
Blue cellar supervisors.
Welders.
Riggers and roustabouts.

Nj evidence-was- received with, 
respect to> the qualifications of the 
traiiroror with respect to demonstration, 
of the effectiveness of training. The 
AFL-CIO. which proposed expanding 
the requirements ta address these 
criteria, did nocprovide language or 
guidance as ta what should, be required. 
OSHA believes that employers generally 
will blendany additional training 
imposed by the final rule into their 
existing programs or will use existing 
training programs- offered by outside 
sources. Additionally. QSKAhas no 
evidence that existing programs use 
unqualified trainers or have not been 
successful in reducing the number of 
accidents-. In fact. Jay Stewart one of 
OSHA's expert witnesses, stated!

There are many aids available for. training 
in the form of written materials, video tapes 
and lectures. The most sophisticated 
programs often include all of these. These are 
also available as complete programs. (Tr. 1- 
155)

Therefore, the final rule does not 
contain, provisions- addressing; the 
qualifications of trainers or the 
demonstration of effectiveness of the 
training. OSHA believes that there is 
presently insufficient information, in the 
record to support specific, provisions in 
these areas. Once the standard has been 
in effect far some time, the Agency can

evaluate whetherthe training programs 
being used are effective.

Many commenters: and-some cf the 
hearing participants addressed Lhei 
duration of training-., especially with
respect ta the tines given in OSHA's
regulr.tnry assessment af the impact of 
the proposed The comments and 
evidence generally agreed that firng** 
listod fit Table 4 in the preamble ta the 
proposal were net adequate ta folly 
train employees in electrical safety (Ex. 
4-1. 4-8, 4—16.4—29.4-45.15: Tr. 2-124). 
However, some of these commenters 
were using the times listed hr the 
preamble as being requirements of the 
standard and as representing the tetafc 
time taken ta train an employee in his or 
her occupation (Ex. 4-1. 4-8. 4-29. 4—45). 
OSHA does not intend the rimes given 
in the regulatory analysis (Table 7] as 
the amount of training time required by 
the standard orasbemgrepresentative 
of the total amoont of time spent 
training an employee in Fris or her 
occupation- fAxr electrician, for example, 
takes years ta learn the trade, and much 
of what is teemed relates dTrectfy ta 
electrical safety.JThe times given in 
Tabie 7 irnthe preamble are simply* 
OSHA's estimates of the average 
additional amount of training tftatwould 
be required, under the standard. 
However, on the basis of information fn 
the rulemaking record, the Agency has 
adjusted the amount of training 
estimated to result from the final 
standard. (For further discussion of this 
issue, see sectioc.IV of this preamble.)

The final question relating to the 
proposed training requirements dealt 
with who should, receive training unde: 
the. standard. Some commenters and 
witnesses felt that alLemployees should 
receive instruction in electrical safety 
(Ex. 4-29.4-22.4-45.Tr. 2.-13 to 2-15). 
For example- the United Steelworkers of 
America (USWA) stated:

The LSWA proposer chat cz/Tworkers be 
trained in electrical safety because all 
workers, during the course of performing their 
normal |ot>duties daily, are-exposed to 
routine electrical, hazards- (Ex. 4—451

Mr. James Sharp of the International 
Brotherhood of Electrical Workers 
(IBEWJ supported this view, stating:

Every employee should be trained on the 
. . . eiectricai hazards-involved fn his 
workplace, be it a five minute training 
session ora week training session, if needed. 
(Tr. 2-151-

In support of his position. Mr. Sharp 
cited NFPA 70E:

70E. again, was written to protect all 
employees, and in pari IL. as proposed in the 
rulemaking, only those who are exposed— 
and i don't know who is going to determine
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that magic number of where training is 
required and where it is not required in the 
document. (Tr. 2-14)

The provision in NFPA 70E to which 
Mr. Sharp was referring is contained in 
section l.A and reads as follows:

A. Safety Training. Employees shall be 
trained in the safety related work practices, 
safety procedures, and other personnel safety 
requirements in this standard that pertain to 
their respective job assignments.

Employees shall not be permitted to work 
in an area where they are likely to encounter 
electrical hazards unless they have been 
trained to recognize and avoid the electrical 
hazards to which they will be exposed.

Note: For the purposes of this standard an 
electrical hazard is a recognizable dangerous 
electrical condition. Electrical conditions 
such as exposed energized parts and 
unguarded eiectric equipment which may 
become energized unexpectedly are 
examples of electrical hazards. (Ex. 23A)

The first paragraph of this 
requirement is neariy the same as final 
5 1910.332i.bHl), which reads as follows:

(bj Canter,i of (1) Fradtcss
addressed in Ibis standard. Employees shall 
be trained in ar.d familiar with the safety- 
related work practices required by

1910,221 through 1010.235 that pertain to 
their respective job assignments.

The only difference between the two 
provisions is that final § 1910.332(a) 
limits the application to employees who 
are not fully protected from electrical 
hazards by the requirements of existing 
§5 1910.3C3 through 1S10.3G8. whereas 
NFPA 7CE does not limit the application 
of the requirement at all. However, the 
oniy employees not required to be 
trained under the final OSliA standard 
are those that are already sufficiently 
protected by the Agency's electrical 
installation standard. Additionally, 
N'FPA limits the required training to 
provisions that pertain to an employee's 
job assignments. The employees not 
covered under the OSHA training 
requirements are these whose job 
assignments relate to none of the work 
practice requirements in the final rule. 
Therefore, under both the consensus 
standard and OSHA's final rule, all 
employees would be required to knew 
(and use) the work practices that are 
contained in the standard and that are 
relevant to the employees' work.

The second paragraph of NFPA 7CE 
section l.A is a general paragraph that 
applies only to employees working in 
areas that contain electrical hazards,
^lr. Sharp of the IBEVV expressed the 
view that this required janitors and 
secretaries to be trained (Tr. 2-13 to 2- 
U). However, OSHA believes that few 
janitors and very few secretaries face 
electricai hazards as defined in the Note 
to NFPA 7GE section l.A. In fact, in the

JACA report mentioned previously, 
clerical workers had one of the lowest 
electrical injury incidence rates of ar.y 
occupation listed.11 Additionally, Mr. 
Eemard W. Whittington, who was one 
of the OSHA expert witnesses and who 
is a past and current member of the 
NFPA 7QE committee, arsued that the 
proposed OSHA and NFi:A 70E training 
requirement would achieve equal 
degress of safety (Tr. 1-176 to 1-177). 
Under questioning by Mr. Sharp, he 
stated:.

Mr. Sharp: Since you were involved in the 
development of the training provision of 
NFPA 70E and you're familiar with it. in your 
opinion how does the proposed rule better 
carry out your statement here of properly 
training the employee for the electrical 
hazards in his workplace?

Mr. Whittington: I can t say that it does it 
better, Mr. Sharp. I can say that it parallels 
and does it as well. It's just stated in a 
slightly different manner.

I come back to some of my original 
statements because endorsing performance 
oriented standards versus specification 
oriented uldiiJdfda and saying that GSHA 
has now with this type of standard allowed 
the flexibility of the employer and the 
employee in the workplace to draft their own 
required training requirements.

I view that as being a rood thing,
Mr. Sharp: l agree that they have done this 

but wherein is the proposal more flexible 
than what we had in [roE).

Mr. Whittington: I don't say that it is. I soy 
they achieved equal obiecuves. just using a 
slightly duTurem set of words. (Tr. 1-173 to 1-

OSHA's other expert witness at the 
hearing, Mr. jay A. Stewart, also 
supported the proposed training 
requirements stating:

The training requirements wTl pro\ ide 
adequate protection from electrical hazards. 
(Tr. 1-152] He goes on to note that the vast 
majority of employees should net be exposed 
to electrical hazards and would n.ot need any 
training. The employer provides protection 
fur these employees by ensuring that the 
electrical installation meets the requirements 
contained in sections 1910.302 through 
1910.308 of the existing general industry 
standards. (Tr. 1-154)

OSKA agrees with this argument. The 
Agency firmly believes that many 
employees, such as office workers, are 
fully protected by the electrical 
installation requirements contained in 
existing §§ 1910.302 through 1910.306. It 
is only when an employee performs job 
tasks which these existing requirements 
do not take into consideration that an 
employee faces a significant risk of 
injury from an electrical hazard. The 
injury data and accident descriptions
corroborate this.

11 Rsguiatoty Assessment of the Impact of the 
Proposed Electrical Safety-Related Work Practices 
Standard". JACA Corp.. pp. 4-8 to 4-3 (Ex. 1).

In fact, in the final rule. OSHA has 
altered the language of proposed 
1 1910.332(a) to stress this point in the 
regulation itself. Final § 1910.332(a) 
applies the training requirements “to 
employees who face a risk of electric 
shock that is not reduced to a safe level 
by the electrical installation 
requirements of §§ 1910.303 through 
1910.308.” The table of occupations to be 
trained has been retained, but is now 
referenced in a note to | 1910.332(a) 
rather than by the language of the scape 
itself. The new note to this paragraph 
reads as follows:

Note: Employees in occupations listed in 
Table S-4 face such a risk and are required to 
be trained. Other employees who also may 
reasonably be expected to face a comparable 
nsk of injury due to electric shock or other 
electrical hazards must also be trained.
The basic intent cf the scope provision, 
including the note, remains the same.

Table 4 lists the occupations 
identified in the accident descriptions 
contained in Exhibits 4—14 and 13, taken 
from the National Institute of 
Occupational Safety and Health 
(NIOSH) Fatal Accident Circumstances 
Epidemiology (FACE) reports. Nearly all 
of the listed occupations in Table 4 are 
also covered by Table S-4 in the final 
rule. The exceptions, such as restaurant 
workers, would still be covered because 
of exposure to electricai hazards despite 
not beins explicitly mentioned in the 
regulations.

. Tasle 4.—Electrical Fatalities by 
Occupation

| Numcer
Jed tilla O*

faMut.es

Laborer.................................................................... 29
lineman.................................................................... 20
E’ectnaan................................................................ 15
Pa<nter..................................................................... 13
Truck driver............................................................ 7
Machine coerator................................................... I 6
Grounaman.............................................................. \ s
Maintenance man................................................ 5
Technician.......... ....................................................; 5
Crew leacer/foreman.......................................... 4
Construction worker................................. 4
Carpenter................................................................ 3
Iron worXer..._........................................................ 3
BncK layer..........................................   3
Bill poster—........_................................................. 3
Welders.................................................................... 2
Restaurant wortter............................................... 2
Firemen......... ......................................................... 2

Source: NIOSH reports from their Fatal Accident 
Circumstances Epidemiology (FACE) Program (Ex.
4-14).

For example, the two restaurant 
workers mentioned in the NIOSH 
reports were both electrocuted 
immediately after wet mopping floors 
where electric equipment was present.
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Employees assigned to mop work areas 
where the cleaning liquids may enter 
electric equipment designed for dry- 
locations- oniy face a risk of electric- 
shock that fs net reduced to a- safe level 
by the-existing Subpart S'installation, 
requirements. At the hazard of using- 
electricity under wet conditions- is- 
wideiyrecagnizeb. OSHA expects that 
such employees would be-trained as- 
required by final' f 1910-.322.

On the other hand, the vast majority 
of all restauTantwoTkeTs do not face 
such a high risk of injuryfrom electric 
shock. Only one or two workers at any 
given location are usually assigned the 
task of mopping floors. Additionally, 
some portion of air restaurants are set 
uo so that electric, equipment is not 
exposed to splashing water during 
moping operations. Lastly, in one of the 
twer accidents in the N10SH report, 
violations of the installation 
requirements of existing Subpart S. 
rather than, improper work, practices 
were the major causative factors.

Three commenters suggested adding 
occupations to the list proposed inTabie 
S—4 (Ex. 4-12. 4-14. 4-33)’.. E. I, du Pont 
de-Nemours- and- Company cited 
painters and industrial machine- 
operators as groups with sufficient 
exposure to electrical hazards to 
warrant training (Ex. 4—12). Painters 
were also mentioned in* the comments of 
the Alliance-of American Insurers as an 
occupational group with exposure to 
overhead power lines (Ex. 4-33). In 
Table 4. taken from the NIOSH FACE 
data (Ex. 4-14). painters and industrial 
machine operators were the groups with 
the fourth- and sixth-highest number of 
fatalities, respectively. Therefore. OSHA 
has added painters and industrial 
machine operators to the occupations 
listed Table S-4 of the final standard.

Another three commenters argued 
that employees in some of the 
occupations listed in proposeaTable S- 
4 had very limited or no exposure to. 
electrical hazards (Ex. 4—16,4—23,. 4—34). 
The Boeing Company cited electrical 
and electronic engineers as an example 
of an occupational group having few 
members exposed to injury from electric 
shock (Ex. 4-16). OSHA agrees with 
these comments and in response to 
them, has added a note to final Table S~ 
4. This note exempts employees in 
certain listed occupations if they (or. for 
supervisors, the. employees they 
supervise) do not come close to exposed 
parts of electric circuits operating at 50 
volts or more to ground. Occupations to 
which the note does not apply (such-as 
electricians) are expected to have an 
exposure to electrical hazards due to the 
nature of their work. This exemption

should Free employers from training 
employees who are-not exposed to 
electrical hazards and should minimize 
the cost of the- final standard without 
reducing benefits.

Ott the-basis-of information placed in
the record, in the form of accident data 
and recommendations-from- industrial 
safety experts. OSHA has retained the 
training requirements contained in the. 
proposal. Notes clarifying the intent of 
the standard, as described previopsiy, 
have been added in the final rule, and 
two. occupations have been added to 
Table S—4. OSHA believes that final- 
§ 1910.332 provide* thegreatestpossibfe 
protectvoTT for employees without 
imposing-unnecessary training costs on 
employers.
c. §mv.333-

The basic-intent of. S 19-10.333 is to 
require employers to take one. of three 
options to. protect employees working on 
electric circuits and equipment (l)- 
Deenergize the equipment involved and 
lock our its disconnecting means 
(§ 1910.333(b))ror (2) deenergize the 
equipment and tag_discormecting. means, 
if the employer can demonstrate that 
tagging is as safe as locking 
(11910.233(b));- or{3). work, the 
equipment energized if the empioyercaa 
demonstrate that it is not feasible to 
deenergize it (see discussion of 
§ 1910.333(a) for permissible 
applications of this option and 
5 1910.333(c) for precautions to be taken 
when work is performed on or near 
energized parts). These are the same 
options allowed under NFP.A 70E.

Paragraph (a) of § 1910.333 sets forth 
generai'requirements on the selection 
and use of. work practices. The 
requirements of this paragraph mainly 
address accidents which involve the 
hazards ofexposure to live parts of 
electric equipment. A deenergized part 
is obviously safer than an energized one. 
Because the next best method of 
protecting an employee working ore 
exposed parts of electric-equipment (the 
use of personal protective equipment) 
would continue to expose that employee 
to a risk, of injury from electric shock.
§ 1910.333(a) makes equipment 
deenergizing the primary method of 
protecting employees.

Under certain conditions, however, 
deenergizing need not be employed. 
Employees may be allowed to work on 
or near exposed energized parts, if the 
employer can demonstrate that 
deenergizing; (I) Would be infeasible or
(2) would introduce additional or 
increased hazards, e.g.. interruption of 
life-support equipment, shutdown of 
hazardous location ventilation systems, 
or complete removal of illumination. In

any case- employees working on or near 
energized parts musruse safe work 
practices as required by the standard.

Some-of the commenters- addressed 
the proposal's preference for 
deenergizing- electric circuits when work 
is to be perform mi on. them (Ex. V-3.4- 
10. 4-23), These commenters argued that 
it is as safe for qualified employees to 
work ott energized parts as it is- Cor them 
to work on deenergized parts. For 
example, theAerojerSolicf Propulsion 
Company stated: “We believe that it is 
equally safe ta work systems energized 
or deenergized provided, qualified 
persons are used and responsible, 
supervision make a determination- of the 
method to be used prior to proceeding 
with world' (Ex, 5) Sunpocdtrg this view 
to a lesser extent Me. C. Richard 
Chapin, testified:

(I]n the electric utility industry, while we 
deenergize to theexrenf pracricaL. the need"to 
maintain reliable and continuous service to 
the customer means thatofterLefeturioL 
equipment and systems are worked 
energized, opera ting, with well trained 
workers and proper procedures.

Whatever the extent of application, of this- 
standard to utility power plants, utilities 
cannot operate with a regulatory preference 
for deenergization or with a requirement 
which places the burden of proof on±e 
utility to show for each occurrence- that 
deenergizing either introduces additional 
hazards or is virtually impossible. CTn 2-102 
to 2-103l

The proposal’s preference for 
deenergizing electric, equipmenlis based 
on NFPA 7CE and on accident-data in 
the record. Section l.B of NFPA TOE. 
requires electric circuits- to be- 
deenergized unless it is not feasible to 
do so (Ex. 25A). More than ten. percent 
of the fatalities listed in Table 2 were 
attributable to the employer’s failure to 
deenergize-and lockout electric circuits 
or equipment (Ex. 8). Of these 13 
workers killed. 9 appeared to be 
qualified for the task, being performed. 
Obviously, none of the fatalities was 
caused by a deenergized circuit (though 
some fatalities involved circuits that 
were thought to be deenergized]_For 
this reason. OSHA has not accepted the 
argument that a qualified employee can 
work on energized circuits assafely as 
he or she can work on deenergized 
circuit*. Therefore. OSHA is not leaving 
it to the employer's discretion as to 
whether or not to deenergize electric 
circuits on the basis of convenience, 
custom, or expediency.

On the other hand, the Agency 
realizes that ther&are times when, it is 
necessary to work on or near exposed 
parts of electriccircuits or equipment 
while the circuit or equipment remains 
energized. The proposal cited two
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conditions under which the electric 
circuits and equipment could remain 
energized: (1) [f the employer could 
demonstrate that deenergizing would 
create additional or increased hazards 
or (2) if the employer could demonstrate 
that deenergizing is infeasible due to 
equipment design or operational 
considerations.

Several comments addressed the 
circumstances under which work on 
energized parts would be permitted (Ex. 
4-9. 4-12.4-13. 4-17.4-18. 4-21). Three 
of these comments specifically cited 
trouble shooting as an operation that 
had to be performed with circuits 
energized and requested that the 
standard specifically permit this (Ex. 4— 
9, 4-18. 4-21). Noting that examples of 
equipment not required to be 
deenergized due to the creation, of 
additional hazards were given in a note 
in the proposed rule, the other three 
commenters suggested that the standard 
also include a note listing examples of 
equipment that would not be required to 
be deenergized because of infeasibility 
due to design or equipment limitations 
(Ex. 4-12.4-13. 4-17). The Monsanto 
Company recommended the following 
note, which would permit most trouble 
shooting:

An example of inreasibility due to 
equipment design or operational limitations is 
the making of required tests and adjustments 
which can only be made with the circuit or 
equipment energized. (Ex. 4-17)

Questioning the OSHA witnesses on 
behalf of the Edison Electric Institute 
(EEI), Mr. Stephen C. Yohay inquired as 
to the meaning of the word “infeasible" 
in proposed § 1910.333(a)(1). The 
Agency witness explained that, under 
the proposal, it would be considered to 
be "infeasible'* to shut down a process 
in a chemical plant, an entire plant, or 
even a portion of a plant depending on 
the installation (Tr. 1-34).

On the basis of these comments and 
the questions posed by EEI. OSHA has 
determined that it is appropriate to list 
examples of situations in which 
"deenergizing ... is infeasible due to 
design or operational limitations." These 
examples are given, in the final 
standard, in a new Note 2 to 
§ 1910.333(a)(1)- (Proposed Note 2 has 
been renumbered as Note 3 in the final 
rule.) The language for the note has been 
taken, in part, from Monsanto's 
recommendation. The examples include 
testing (i.e., trouble shooting) that 
cannot be performed with the equipment 
deenergized, and work on circuits that 
form an integral part of a continuous 
industrial process in a chemical plant. 
The first example should satisfy the 
concerns of commenters who wanted

the standard to permit trouble shooting 
and should permit necessary work that 
could not be performed under 
deenergized conditions. The second 
example was noted at the public hearing 
and is an example of a situation in 
which it is highly impractical ta 
deenergize a circuit

Paragraph (b) of 1 1910.333 covers 
work on or near exposed deenergized 
electric parts and includes requirements 
for lockout and tagging of equipment 
disconnecting means. The need for 
adequate lockout and tagging 
procedures for electric equipment is 
widely recognized, as demonstrated by 
the ANSI and NFPA standards in this 
area. The accidents in the rulemaking 
record which involved work on electric 
equipment also indicate a need for 
proper work practices in this area. 
Although the lockout and tagging 
requirements of NFPA 70E are used as a 
basis, the OSHA standard clarifies and 
simplifies the requirements of the NFPA 
standard by directing the coverage to 
the prevention of employee contact with 
energized equipment or circuits. While 
the NFPA 70E requirements for lockout 
and tagging are highly detailed, the final 
regulations are general and more 
performance oriented In nature.

Additionally, the NFPA requirements 
were intended to apply any time work is 
performed on or near deenergized circuit 
parts or equipment in any situation 
which presents a danger that the circuit 
parts or equipment might become 
unexpectedly energized. Thus, the NFPA 
provisions not oniy address the hazard 
of contact with energized parts, but also 
cover other hazards which are presented 
by unexpected start-up of equipment 
during maintenance operations. This is 
expressed in NFPA 70E. part U. section 
l.B, second paragraph, which states:

Where the work to be performed requires 
employees to work on or near exposed circuit 
parts or equipment and there is danger of 
injury due to electric shock, unexpected 
movement of equipment, or other electrical 
hazards, the circuit parts and equipment that 
endanger the employees shail be deenergized 
and locked out or tagged out in accordance 
with the policies and procedures specified in 
Paragraph B(l) and chapter 4 through 
subparagraph B(7)(b). (Emphasis added.) (Ex. 
25A)

In contrast to this, the OSHA Subpart 
S standard is intended to cover 
employee exposure to electrical hazards 
which might occur from the unexpected 
energizing of circuit parts and does not 
cover other equipment-related hazards 
which do not involve exposed live parts. 
Thus, the subpart S standard will 
protect an electrician working on a 
circuit but does not address a mechanic 
working on the mechanical parts of an

electrically powered machine. (The 
recently issued generic lockout 
standard. 5 1910.147, covers the hazards 
of unexpected activation or energization 
of machinery or equipment during 
servicing or maintenance activities. See 
final rule at 54 FR 36644. Seotember 1. 
1389.)

One of the hearing requests (Ex. 4-29) 
specifically suggested that the lockout 
and tagging provisions be expanded to 
require the release of stored mechanical 
energy before circuits or equipment are 
deenergized. The unanticipated release 
of this stored mechanical energy could, 
in fact injure employees. OSHA 
recognizes that equipment maintenance 
and repair present significant hazards to 
employees. As noted earlier, these 
hazards, which are different from those 
addressed by the electrical work- 
practices standard, are covered by 
OSHA's standard on the control of 
hazardous energy sources (lockout/ 
tagout). OSHA has written these two 
standards so that they complement one 
another.

Two commenters specifically 
addressed the issue of compatibility of 
the lockout and tagging provisions in the 
two OSHA standards. The Motor 
Vehicle Manufacturers Association (Ex.
4—43) suggested that the lockout and 
tagging requirements in the electrical 
safety-related work practices standard 
be removed and that OSHA apply the 
generic standard (§ 1910.147) to 
electrical lockout. The National 
Electrical Manufacturers (Ex. 4-8) 
expressed the view that the two 
standards be compatible. They 
specifically cited areas that were not 
addressed in the electrical lockout and 
tagging proposal but that are covered 
under NFPA 70E and in the generic 
lockout standard, such as provisions for 
removal of locks and tags by tile peison 
who applied them and written 
procedures. The National Fire Protection 
Association also cited OSHA's lockout 
and tagging provisions in the proposed 
electrical standard as one area where 
the OSHA proposal was not as effective 
as NFPA 70£ in protecting employees, 
because the OSHA proposal depended 
upon the generic lockout standard to 
provide protection from non-electrical 
hazards (Ex. 29). They stated that this 
"bifurcated approach, to iockout/tagout 
regulation is a dangerous one." (Ex. 29) 

In response to these comments. OSHA 
again reviewed the electrical lockout 
and tagging requirements of the 
proposed electrical work practices 
standard for consistency with the 
generic lockout standard and for 
effectiveness equivalent to NFPA 7GE. 
The Agency' has determined that the
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omission from the proposal of a 
requirement addressing responsibility 
for removal of locks and tags would 
render OSHA’s standard less effective 
than NFPA 70E. Therefore, a 
requirement equivalent to NFPA 7QE 
section 4.f3(6)(c), Lockout-Tagout Device 
Removal, has been incorporated into the 
final rule. This provision, which has 
been codified as § 1910.333(b)(2)(v)(C), 
reads as follows:

Each lock and tag shall be removed by the 
employee who applied it or under his or her 
direct supervision. However, if this employee 
is abseni from the workplace, then the lock or 
tag may be removed by a qualified person 
designated to perform this task provided that:

(:) The employer ensures that the employee 
who aoolied the lock or tag is not available at 
the workplace, and

(2) The emoloyer ensures that the employee 
is aware that the lock or tag has been 
removed before he or she resumes work at 
that workplace.

This requirement ensures that locks 
and tags are removed with the full 
knowiedae of the employee who appiied 
them. Without such a requirement, it is 
hkely that a lock or a tag could be 
removed by persons who are not 
responsible for the lcckout. endangering 
employees working on the "deenergized 
parts." This provision also allows for 
removal of locks and tags if the 
employee who appiied them is absent 
from the workplace, under conditions 
like those in the exception to 
$ 1910.147(e)(3). .

Additionally, the generic lockout 
standard and NFPA 70E's lockout 
provisions contain requirements for 
lockout procedures to be in writing. In 
the praamble to the final generic lockout 
standard. OSHA strongly defended that 
standard's requirement fcr written 
procedures (54 FR 36670). The Agency 
believes that written procedures are an 
important part of a successful lockout 
and tagging program and that they 
should, therefore, be required. However, 
the final electrical standard's lockout 
provisions are themselves a step-by-step 
procedure for safely deenergizing 
electrical circuits. For this reason, the 
final electrical work, practices standard 
incorporates a requirement 
(1 1910.333(b)(2)'0) for employers to 
maintain a copy of the lockout 
procedures outlined in § 1910.333(b)(2) 
and to make it available for inspection 
by employees and by OSHA. The 
procedures can be in the form of a copy 
of the regulation itself or can be the 
employer's documentation of his or her 
lockout program. In fact, if the 
employer's written procedures compiled 
under § 1910.147(c)(4) contain all the 
procedures required by paragraph (b)(2) 
of final § 1310.333. the employer's

documentation of his or her generic 
lockout program could also be used to 
fulfill the obligation imposed by 
§ 19l0.333(b)(2)(i) of the electrical work 
practices standard.

In comparing proposed 
| 1910.333(b)(2) with final § 1910.147, 
OSHA determined that the new generic 
lockout standard encompassed all the 
lockout and tagging requirements 
contained in the electrical work 
practices proposal with two exceoticns. 
First, the proposed electrical standard 
more tightly restricted the use of tags 
without locks (see the discussion of final 
§ 1910.333 (b)(2)(iii)(C) and (b)(2!(iii)(D). 
below) and callsd for additional 
protection when tags were permitted. 
Secondly, the electrical work practices 
proposal contained specific 
requirements for testing circuit parts for 
voltage before they could he considered 
as deenergized (see discussion of final 
§ 19l0.333(b)(2){iv)(B). below). OSHA 
believes that a lockout and tagging 
program -which meets l 1310.147 will, 
with these two exceptions, provide 
protection for servicing and 
maintenance involving electrical work 
and live parts. Accordingly, the final 
rule on electrical safety-related work 
practices incorporates this finding. 
OSHA has decided to accept (by means 
of a note added to final § 1310.333(b)(2)) 
any lockout and tagging program that 
conforms to § 1910.147 if it also meets 
paragraphs (b)(2)lm)(D) and (b)(2)(iv)(B) 
of final § 1910.333, This will enable 
employers to use a single lockout and 
tagout program to cover all hazards 
addressed by these two standards, as 
long as that program includes 
procedures that meet the two additional 
paragraphs when exposure to electric 
shock is involved.

OSHA believes that these changes 
make the final electrical lockout and 
tagging provisions equivalent tc those in 
NFPA 70E and compatible with 
§ 1913.147.

The application of the final standard's 
lockout and tagging requirements is set 
forth in § 19lG.C33(b)(2), reading, in part, 
as follows:

(2) Lockout cr.d tc^girg. While any 
employee is exposed to contact with parts of 
fixed electric equipment or circuits which 
have been deenergized, the circuits 
energizing the pons shut] be locked out or 
tagged or both in accordance with the 
requirements of this paragraph.

OSHA has drafted its electrical 
lockout and tagging provisions to be 
mot e performance oriented than are the 
corresponding provisions of NFPA 70E. 
Within the range of hazards covered by 
the final standard, OSHA believes that 
the final lockout and tagging provisions

will provide employees with electrical 
safety which is equivalent to that which 
would be afforded by NFPA 70E. part II.

OSHA has limited the application of 
the lockout and tagging provisions to 
fixed equipment. (It is not clear whether 
the NFPA standard would apply to other 
than fixed equipment.) Employees can 
safely work on cord- and plug- 
connected, portable and stationary 
equipment which is disconnected from 
the circuit. Generally, such equipment is 
returned to a maintenance shop for 
repair, and the danger of accidental 
energizing of equipment parts is 
eliminated in most cases.

Paragraph (b)(2)(i) of final 5 1910.323 
requires an employer to maintain a copy 
of the procedures outlined in 
| 1910.333(b)(2) and to make it available 
to employees and to OSHA. The 
explanation and rationale for this 
paragraph was presented earlier in this 
section of the preamble.

Paragraph (bl(2)(iil addresses the 
deenergizing of equipment within the 
lockout and tagging process. After a 
procedure is set for safe deenergizing, 
the circuits and equipment on which 
work is to be performed are then 
required to be disconnected from all 
energy sources. This ensures that the 
circuits are completely disabled.
Because they da not completely 
deenergize entire circuits, control 
devices are not permitted to be used as 
the only disconnecting means. Lastly, 
capacitiva elements in the circuit are 
required to be relieved of their stored 
energy and are required to be short- 
circuited and grounded if necessary. 
These requirements will protect 
employees from the release of electrical 
energy during their work on the circuits 
or equipment.

Some comir.enters expressed the 
concern that stored nor.-electricai 
energy could also pose electrical 
hazards (Exs. 4-8. 4-29. 4-32). Mr. Jay 
Stewart, one of OSHA's expert 
witnesses, testified in support of these 
comments as follows:

One commenter suggested that in 
deenergizing electrical equipment procedures 
be required to deactivate or release 
mechanical or pneumatic energy that may be 
involved in the mechanism of the electrical 
equipment. Some contactors and circuit 
breakers have very large operating springs or 
pneumatic or even hydraulic operating 
mechanisms.

OSHA should consider as a pari of the 
deenergizing requirement a new paragraph 
(D) in paragraph (b)(2;(i] of § 191.0.333 to 
state:

"(D) Stored mechanical energy such as in a 
spring or stored pneumatic or hydraulic 
energy that is present in electrical equipment
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and rhat might endanger personnel shall be 
released." (Tr- 1-139)

OSHA has accepted Mr. Stewart’s 
recommendation and has included a 
new § l9l0.333(b)(2)(ii)(D). Tbi* 
paragraph requires the blocking or 
relieving of stored non-electrical energy 
that could energize an electric circuit.

Paragraph (b)(2)(iii) sets forth 
requirements on the application oflocks 
and tags to circuit disconnecting means. 
To prevent the unauthorized 
reenergizing of a circuit on which work 
is being performed, the final standard, in 
general, requires a lock and a tag to be 
piaced on each disconnecting means 
that could supply power to the circuit. 
The final rule also requires the tags used 
lo contain a statement prohibiting 
unauthorized operation of the 
disconnecting means and prohibiting 
removal of the tag. This requirement will 
ensure that employees are informed of 
the purpose of the lock and tag.

To permit maximum, flexibility, the 
requirements nermit the use oflocks 
alone or tags alone under certain 
conditions. Tags are permitted to be 
used without locks if locks cannot be 
applied to a given installation or if the 
employer demonstrates that tagging 
procedures will provide safety 
equivalent to that of a lock. However, 
because a person couid operate the 
disconnecting means before reading or 
recognizing the tag, the standard also 
requires thaL where tags only are used, 
one or more additional safety measures 
be taken to provide added safety. The 
additional measures used must either: 
ll) Ensure that the closing of the tagged 
sir.gis switch would not reenergize the 
circuit on which employees are working 
or [21 virtually prevent the accidental 
losing of the disconnecting means. The 
following examples from the record 
illustrate protective techniques that are 
commonly used to supplement tags and 
protect workers:

(1) The removal of a fuse or fuses for a 
circuit (Tr. 2-104).

(2) The retraction of a draw-out circuit 
breaker from a switchboard (i.e., racking 
cut the breaker: Ex. 6).

(3) The placement of a blocking 
Mechanism over the operating handle of 
a disconnecting means so that the 
handle is blocked from being placed in 
foe closed position (proposed
& 19l0.333{b)(2)(ii)(C)(2)).

(4} The opening of a switch (other 
foan the disconnecting means) which 
also opens the circuit between the 
source of power and the exposed parts 
Qn which work is to be performed 
proposed % 1910J33(b)(2)(ii)(C)(2)).

(3) The opening of a switch for a 
Cc>ntrai circuit that operates a

disconnect that is itself open and 
disconnected from the control circuit or 
is otherwise disabled (Tr. 2-170).

(6) Grounding the circuit upon which 
work is to be performed. (Tr. 2-167J.

The additional safety measure is 
necessary because, at least for electrical 
disconnecting means, tagging alone is 
significantly less safe than locking out 
A disconnecting means could be closed 
by an employee who has failed to 
recognize the purpose of the tag. The 
disconnect could also be closed 
accidentally.

Public comment was requested on 
whether the additional safety measure is 
necessary when a disconnecting means 
is tagged and on what measures could 
be taken to protect employees from the 
accidental closing of a tagged switch. 
OSHA aiso requested public comment 
on situations in which tagging 
procedures may provide safety 
equivalent to that provided by locks.

A few commenters supported the use 
of tags alone, without an additional 
measure taken to protect employees (Ex. 
4-17. 4-18. 8; Tr. 2-103 to 2-106). For 
example. Mr. Richard Chapin, 
representing the Edison Electric 
Institute, stated:

The standard would require that where the 
circuit is open and tagged, the employee 
would, in addition, have to open the panel 
box and either lift wires or remove the 
breaker from its position, to establish a 
second break. This wouid create the 
additional hazard of exposing employees to 
energized equipment which would far exceed 
the risk if a properly trained eiectric utility 
power plant employee might disregard a tag 
and flip a switch which had been tagged out." 
(Tr. 2-1041 He further stated: ", _ . the tagging 
system in use in the electric utility industry 
provides protection to workers which is 
equivalent to locks in other industries. (Tr. 2- 
1C3)

However, a3 documented in two of the 
computer printouts in Exhibit 8. the 
electric utility industry had 14 fatalities 
and 17 injuries recorded in OSHA files 
that were directly caused by a failure of 
the lockout/tagout procedure in useri2

11 The number of fatalities and injuries were 
determined by adding the injury data for every 
accident that was coded with "locxovt/iagout 
procedlutej ataLfunc(uoci|" as the correspond.ng 
human factor associated with the accident. Due to 
the presence of this code, this analysts could 
include accidents for wmch there was no 
description, or abstract, of how n occurred. [The 
accident descriptions were generally not available 
before April 1994.1 For incidents with associated 
abstracts, the total was adjusted to account fcr 
cases in which a utility tagging procedure 
malfunction waa noted in tne accident description, 
but the accident was not correspondingly coded. 
Because this couid no! be done far injuries and 
fatalities that occuned before April 1984. it ii likely 
that the totals associated with lockout/tagout 
procedure malfunction* are understated.

(These accidents occurred during the 
period of July [. 1972. to June 30. f988. but 
do not represent all accidents during 
this period. Most injuries in all States 
and most fatalities in States with 
approved OSHA plans are not included.)

Although many of these accidents 
occurred while work was being 
performed on installations not covered 
by the standard (in fact, in most cases 
the type of installation was not listed), 
the number of fatalities and infuries 
does indicate that there is a risk of 
serious injury under tbe eiectric utility 
industry's current tagging system. Their 
tagging system does not differentiate 
between electric power generation, 
transmission, or distribution 
installations and eiectric utilization 
installations (Ex. 30: Tr. 2-84 to 2-100, 2- 
105 to 2-106. 2-137), and it is relatively 
uniform across the entire electric utility 
industry (Ex. 10: across the entire 
electric utility industry (Ex. 10: Tr. 2-144 
to 2-146, 2-160 to 2-162).

In lioht of this evidence. OSHA 
believes that some form of protection in 
addition to the simple opening of a 
disconnect and the placement of a tag 
on the disconnect is necessary and 
appropriate even for eiectric utilities, 
which claim to have an industry-wide 
tagging system that provides safety 
equivalent to a lock. On the other hand, 
the Agency recognizes the safety record 
of many individual electric utility 
companies, as well as companies in 
other industries, who have never had a 
lockout- or tagging-related injury in 
decades through the use of a successful 
tagging system, which provides 
supplemental protection, in addition to 
that provided by a simple tag. Therefore. 
OSHA is retaining the requirement for a 
measure of protection in addition to the 
use of tags alone, but is clarifying the 
language of § 1910.333(b)(2J(iii)(D) to 
read as follows:

A lag used without a lock, as permitted by 
paragraph (b](Z!(iiit(C) of this section, shall 
be supplemented by one or more additional 
safety measures that provide a level of safety 
equivalent to that obtained by the use of a 
lock- Examples of additional safety measures 
include the removal of an isolating circuit 
element, blocking of a controlling switch, or 
opening of an extra disconnecting device.

In the final rule. OSHA is not strictly 
requiring the opening of an additional 
disconnect or the removal of a circuit 
element if tags are used as an equivalent 
to locks. Any measure or combination of 
measures that will protect employees as 
well as the application of a lock can be 
used to supplement the tagging of 
disconnecting means. In determining 
whether an individual employer's 
"tagging-only" program provides safety
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equivalent to a lock, the Agency will 
consider factors such as:

(1) The safety record under the 
employer's tagging program.

(2) Whether the tagged disconnecting 
means are accessible to qualified 
persons oniy.

(3) Whether the tag and its attachment 
mechanism clearly identify the 
disconnecting means that is open and 
effectively inhibit reenergizing the 
electric circuit (for example, when a tag 
is used on an energy isolating device 
that is capable being locked out. the tag 
must be attached at the same location 
that the lock would have been attached), 
and

(4) Whether employees are thoroughly 
famiLiar with tagging procedures, 
especially their duties and 
responsibilities with respect to the 
procedures and the meaning and 
significance of the tags used with the 
procedures.

One commenter noted that proposed 
paragraphs (b)(2)(ii)(C) (2) and (3} are 
basic requirements that should apply 
regardless of whether the employer uses 
tags alone or in conjunction with locks 
(Ex. 4-8). The first paragraph proposed a 
requirement for tags to prohibit removal 
and unauthorized operation, while the 
second covered training of employees in 
the employer's tagging system. These 
requirements are already addressed in 
final § § 1910.333(b)(2)(iii)(B), on tags, 
and 1910.332(b)(1). on training.
Therefore. OSHA has not included 
paragraphs (b)(2)(ii)(C) (2) and (3) of 
proposed § 1SI0.333 in the final standard 
and has incorporated remaining 
proposed subparagraph (C)(2) into final 
§ 1910.333 (b)(2)(iii)(DJ.

When the work to be performed 
involves only a simple circuit and can 
be completed in a short time, a lock can 
be used safely without a tag. The final 
rule limits the use of this procedure to 
any situation that involves one circuit or 
a single piece of equipment and that 
involves a lockout period of no more 
than one work shift. Additionally, 
affected employees would be required to 
be trained in and familiar with this 
procedure to avoid any possible 
confusion over the purpose of the lock 
on the disconnecting means.

Final § 19l0.333(b](2)(iv) contains 
requirements for verifying that the 
correct circuits have, in fact, been 
deenergized. The requirement for 
determining whether a circuit has been 
opened can be satisfied by operating the 
controls for the equipment supplied by 
the circuit. This method has the 
advantage of not exposing employees to 
possibly energized parts. Therefore, the 
standard makes this the first step in 
verifying the condition of the circuit.

Of course, operating the equipment 
controls is not a completely reliable 
indication that the circuit has been 
deenergized. It is possible to interrupt a 
portion of the circuit so that the 
equipment will not operate even though 
the rest of the circuit is still alive. 
Therefore, the standard requires a 
qualified person to use test equipment to 
ensure that all parts of the circuit to 
which employees will be exposed are 
deenergized. Because It is also possible, 
under certain conditions, to feed circuits 
from the "load" side, the test is required 
to check for any voltage backfeed which 
might be present.

Voltages over 600 volts are more 
likely than lower voltages to cause test 
equipment itself to fail, leading to false 
indications of na-voltage conditions. To 
prevent accidents resulting from such 
failure of test equipment, the final 
standard requires checking operation of 
the test equipment immediately before 
and after use, if voltages over 600 volts 
are involved.

Once -work has been completed, it will 
be necessary to reenergize the circuit. 
Paragraph (b)(2)(v) of final § 191G.333 
addresses the procedure to be used for 
this task. The first step that must be 
taken is an inspection or test (or both) of 
the circuits and work areas to ensure 
that all tools, jumpers, grounds, and 
other devices have been removed. 
Otherwise, energizing the circuits 
involved could result in a short-circuit 
condition that injures employees. The 
standard requires such inspection and 
tests, if necessary, to be performed by a 
qualified person.

To protect employees from contact 
with reenergized circuit parts, the final 
rule requires affected employees (those 
who are exposed to the hazards of 
reenergizing the electric circuits) to be 
warned to stay clear. The locks and tags 
must then be removed by the employees 
who placed them under paragraph 
(b)(2)(v)(C) (discussed previously in this 
section of the preamble.) After all locks 
and tags are removed, a visual 
determination that employees are clear 
of danger is required. Once these 
procedures have been followed, it is 
safe to reenergize the circuits.

Paragraph (c) of final § 1910.333 
applies to work on or near exposed 
energized parts. This paragraph contains 
requirements intended to prevent 
accidents due to the presence of 
exposed live parts. Requirements are 
given pertaining to work near overhead 
lines, illumination, confined work areas, 
conductive materials and equipment, 
portable ladders, conductive apparei, 
and housekeeping duties.

Paragraph (c)(2) of final 5 1910.333 
requires employees working on electric

v

circuit parts or on electric equipment 
that has not been deenergized under the 
procedures set forth in final 
5 1910.333(b) to be qualified persons. 
These employees must be capable of 
working safely on energized circuits and 
must be familiar with the protective 
work method and tools that are 
necessary for this type of work. This 
provision will prevent injuries to 
unqualified employees, who are not 
capable of working safely on energized 
electric circuits.

Since overhead lines are a major 
source of occupational electrocutions (47 
of 123 electrocutions in general industry 
as reflected by the OSHA fatality/ 
catastrophic abstracts), regulations 
dealing with work near such lines are 
stressed- A number of these accidents 
involve employees engaged in non­
electrical activities which place them 
near electric power conductors installed 
above ground (e.g., a painter moving a 
ladder). The requirements of final 
a 1910.333(c)(3) have expanded those 
found in the NFPA 70E section on 
overhead lines and are more stringent. 
According to § 1910.333(c)(3)(i), other 
than qualified persons would be 
required to maintain a 10-foot (3C5-cm) 
minimum clearance from unguarded 
energized overhead lines. This clearance 
distance is based on the 10-foot (305-cm) 
clearance rules presently contained in 
§§ 1910.67(b)(4). 19l0.180(j).
1910.266(c)(6)(xxii), 1926.350(a)(l5). and 
1926.600(a)(6), which apply to the use of 
various mechanical equipment near 
electric power lines.

OSHA realizes that it is sometimes 
necessary for work to be performed 
closer to the lines than 10 feet (305 cm) 
when it is infeasible or impossible to 
deenergize them. However, since 
unqualified persons are not fully aware 
of the danger involved, such work may 
be performed only by qualified 
personnel. Therefore, for qualified 
persons, the final standard allows 
smaller clearances, as given in Table 
S-5. These clearances are the same as 
those given in Table R-2 of § 1910.268, 
'Telecommunications.” The smaller 
clearances allow qualified persons to 
perform tasks which require close 
approach to overhead lines. At the same 
time, the smaller clearances provide 
protection from arc-over with a 
sufficient safety factor for employees 
who are familiar with the construction 
and operation of overhead electric 
power lines and with the hazards 
involved. Additionally, if the work 
requires closer approach than even 
these smaller clearances allow, qualified 
persons would be permitted to approach
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the lines as close as necessary if 
insulation or guarding is provided.

Without differentiating between 
qualified and unqualified workers, the 
NFPA standard requires a “safe 
distance" to be maintained for any 
employee working in elevated positions 
near unguarded, energized lines but 
does not specify what this distance is. 
For employees on the ground, the 
consensus standard requires 
deenergizing or guarding any overhead 
line that might be contacted.

The Edison Electric Institute (which 
represents electric utilities) was very 
concerned about OSHA's approach to 
the hazards of overhead lines for 
“qualified" employees. In their 
comments, they stated:

Proposed J 19l0.333(c)(3!{ii] pertaining to 
work by ''qualified1' persona in the vicinity of 
overhead lines, genuinely frightens EEI and 
its members, because we believe thatOSHA 
has no appreciation of the risks the standard 
would create. By definition [through ianguage 
contained in the scope of the standard), such 
persons will not be doing work on or directly 
associated with those lines. Therefore, these 
are likely to be employees of contractors 
having no relationship with an electric utility. 
Rather, they will simply be workers whose 
work happens to take them m proximity to 
overhead utility lines. An example might be a 
carpenter contractor whose employees are 
working on a scaffold near overhead lines, or 
a tree trimmer working for a private 
homeowner trimming trees near a live power 
line.

Among the precautions which would 
license such employees to approach within 
two feet of a 7.2kV line, far example, would 
be insulating the energized line. i.e.. by 
applying a rubber line hose or blanket.
Section 1910.C33(c)(ii](B) [sic). There is no 
suggestion, however, that such equipment 
would be applied to the utility's lines by 
utility employees: rather, it appears that the 
so-called “qualified" carpenter or tree 
trimmer would be the one actually working 
on high voltage lines to apply this equipment.

This is nothing short of an QSHA invitation 
to kill workers who have nothing 
approaching the skill and experience needed 
to corr.e as close to. and work on. energized 
overhead conductors as utility linemen. 
Moreover, allowing such workers to rely on 
devices such as rubber line hose to protect 
themselves from high voltage lines is well 
understood by utilities to invite those 
employees to have a false, and deadly, sense 
of security about their safety. Simply slated, 
whether OSHA misguidediy believes them to 
he “qualified" or not. persons other than 
trained and experienced utility linemen 
*hould be prohibited from installing 
Protective equipment on utility lines and 
^uipment. All others, except those who have 
a recognized need to work closer than ten 
(fO) feet to energized lines, such as line 
dearance tree trimmers and communications 
porkers, must be required to keep ten (10) 
f*et from energized power lines, period. (Ex. 
*-10}

FFT further stated, through cne of its 
witnesses at the hearing. Mr. C. Richard 
Chapin:
... it would be contrary to public safety 

and would create unacceptable risks to both 
utility and nonutiiity employees, as well as 
electric utility systems, for the final rule to 
suggest that employers not working for 
electric utilities could take it upon themselves 
to apply protective coverings to overhead 
power lines-

[n this connection. FFt wishes to express 
its very deep concern about the minimal 
requirements which this standard would 
seem to propose in order for persons to be 
considered qualified for work on or 
associated with energized lines or equipment.

As we read the standard, if a person 
received an hour of training as to the hazards 
of working on such equipment, he would be 
considered qualified within the meaning of 
the proposal.

{ust as an aside here, a qualified lineman, 
first class lineman, probably has three years 
of training, just as an example. (Tr. 2-107}

OSHA agrees with EEI that carpenters 
should not come closer than 10 feet to 
an overhead power line. The Agency 
does not intend to allow carpenters to 
approach as close as 2 feet to an 
overhead power line or to allow any 
employee with only 1 hour of training to 
install protective equipment cn such 
lines.

As noted earlier, the training times 
listed in the preamble to the proposal 
were estimates of additional training 
beyond that already provided by 
employers to "qualified" employees. 
These estimates were not intended to 
provide a training criterion against 
which to measure an employee's 
qualifications. Clearly, the additional 
training alone would not be adequate to 
make an employee "qualified" if that 
employee has not already had the 
training necessary for his or her trade. 
OSHA expects employers to ensure that 
any employees they consider “qualified" 
under these provisions receive training 
similar (in degree) to that provided to 
electric power line installers, telephone 
line installers, or line-clearance tree 
trimmers, depending on the type of work 
being performed. An employee who 
receives this type of training would be 
qualified to work close to overhead 
power lines. For example, an electrician 
working in a substation for a 
commercial establishment would be 
permitted to work on electric equipment 
that is installed less than 10 feet from 
the overhead power lines feeding the 
substation. Assuming the electrician is 
qualified to perform work in such a 
substation. OSHA sees no safety- 
oriented reason to require the work to 
be performed by an electric utility 
employee whether or not the incoming
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lines are owned and operated by a 
utility.

The installation by "qualified 
persons" of protective equipment, such 
as rubber insulating line hose or 
electrically insulating plastic guard 
equipment, on electric power 
transmission or distribution is not 
covered under the final electrical safety- 
related work practices standard. OSHA 
considers this type of work to be work 
on electric power transmission and 
distribution installations: therefore, 
when such work is performed by 
"qualified persons", it is exempt from 
final §§ 1910.332 through 1910.335, as 
noted in § 1910.331(c)(1). A note to this 
effect has been added to 
§ 1910.333(c)(3). Unqualified employees 
are prohibited from performing this type 
of work by final § 1910.333(c)(2). The' 
installation of insulation on electric 
power lines would require the employee 
to work closer than 10 feet from the 
lines, and only qualified persons are 
permuted to work that close to the lines.

For vehicular and mechanical 
equipment (§ 1910.333(c)[3)(iii)). OSHA 
is requiring a minimum clearance of 10 
feet (305 cm), while XFPA 70E allows 
equipment other than aerial lifts, mobile 
cranes, and derrick trucks 13 to come as 
close as 4 feet to exposed, energized 
overhead lines. In the final OSHA 
standard, approaches closer than 10 feet 
are allowed for: (1) Vehicles in transit:
(2) lines protected by insulating barriers: 
and (3) insulated aerial lifts operated by 
qualified persons. These closer 
approach distances are based on 
exceptions to the 10-foot (305-cm) 
clearance rules presently contained m 
the existing OSHA standards noted 
previously. All of OSHA's existing 
standards (e.g.. § 1910.180(j)(l|) require a 
basic 10-foot clearance for the specific 
equipment covered. Additionally,
§ 1926.600(a)(6) of the Construction 
Standards requires ail mechanical 
equipment to keep 10 feet away from 
power lines. Therefore, the new 
regulations are consistent with OSHA's 
existing requirements and minimize the 
confusion as to what clearances are 
required.

The clearance distances listed in 
NFPA TOE, as well as those in OSHA's 
final standard, protect against arc-over 
of current from the lines to the 
equipment. Assuming that the 
equipment would never come any closer 
than permitted by either standard, both 
would theoretically provide employees 
with protection. However, the main

4:1 For these types of eauipment oniv. NFPA refers 
to OSI I.Vs existing standards. which require a 
minimum clearance of 10 feel.
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concern involved in operating 
mechanical equipment near exposed 
power lines is unintended movement of 
the equipment which may bring the 
equipment too close to the lines. A 10- 
foot clearance provides a more 
reasonable margin of error compared to 
the distances given in NFPA TOE.

Additionally, the clearance distances 
in NFPA 70E vary according to the type 
of equipment in use and the voltage of 
the power lines. Mr. James Sharp of the 
International Brotherhood of Electrical 
Workers supported the NFPA approach- 
stating:

Ev er since I have been in the electrical 
business, for some 50 years, it has bees 
taught me that distance is a prime factor in 
consideration when yon are dealing with 
varying voltages. Distance, protection, 
voltage, you cm t separate them. (Te. 2-tr)

OSHA has not accepted this 
argument Most employees operating 
mechanical equipment will not be able 
to determine the voltage on the power 
tines and. therefore, will not know the 
clearance to be maintained. Also, 
because existing § 1920.600(a)(9) already 
requires a 10-foot clearance for ail types 
of mechanical equipment used fn 
construction, varying the clearance 
distance based cn voltage (below 50kV) • 
would cause a conflict between the two 
GSHA standards.

With respect to the hazards of 
overhead power lines, OSHA feels that 
its standard provides greater safety than 
the national consensus standard. !n 
view of the fact that 47 of the 123 
electrocutions studied were due to the 
use of equipment or material too close to 
exposed energized overhead lines.
GSHA believes that raquixvrrrents to 
prevent such electrocutions are of the 
highest priority and should provide as 
much safety as possible. For these 
reasons, and in order to promote 
consistency within the OSHA standards, 
the final regulations contain a basic 10- 
foot (305-cm) clearance rule, with 
certain exceptions. No information was 
provided during the rulemaking period 
demonstrating ways m which specific 
operations coaid be performed safely 
with clearances less than 10 feet. 
Therefore. OSHA made no changes to 
the basic 10-foot clearance contained in 
the proposal.

As noted previously, the standard 
permits approaches closer than ID feet 
for (l) Vehicles in transit: (2} lines 
protected by insulating barriers: and (3) 
insulated aerial lifts operated by 
qualified persons. The 4-foot clearance 
far vehicles in transit is based on 
existing 55 lSHUSOffiilKiu) and 
1926-SoOf a}(15Km). This exception, 
which requires the boom or other

structure to be lowered, allows truck- 
mounted mechanical equipment to 
travel safely under power fines that 
cross streets and highways. On the issue 
of the 4-foot clearance permitted for 
vehicles in transit. EEI suggested that 
OSHA increase the clearance to 4 feet 
plus 4 inches for every' 10 kilovolts over 
50 kilovolts (Ex. 4-10). They argued that, 
while 4 feet was an adequate clearance 
for voltages under 50 kilovolts, higher 
voltages necessitate greater clearances 
For safety’s sake. OSHA has accepted 
this comment and has added the 
following language in final 
§ lffT0.333(c)(3}(iiiJ(A)fJ):

If the vollass is higher than SC kV. the 
clearance shall be increased 4 in. (10 cm) for 
every 10 kV over that voltage.

The National Arborist Association 
(NAA) expressed concern with 
proposed 5 1910.333(c?{3)(iji)(B), which 
prohibited employees on the ground 
from contacting a vehicle or mechanical 
eouinment if it could, in turn contact sn 
overhead power line (Ex. 4-30). They 
argued that the use of insulated aerial 
lifts protected employees on the ground. 
Under questioning by the attorney 
representing NAA, an OSHA witness 
explained that, if an insulated aerial lift 
is positioned so that the uninsulated 
portion of the lift cannot come closer to 
any overhead power line than the 
distances proposed in Table S-5 (for a 
qualified person operating the lift), the 
employees on the ground would be 
permitted to contact the aerial lift truck 
and any of it3 attachments (Tr. 1-32 to 1- 
34). To clarify the role, the Agency has 
revised 5 1910.333(c)(3](Ui){Bl(2) to read 
as follows:

5 t910.333 Selection ami use of work 
practices.

ter • •
13) • * •
(in) * • ’
tB) Employees standing on the ground may 

not contact the vehicle or mechanical 
equipment or any of its attachments, unless:
» • • • •

(2) The equipment is located so that no 
uninsulated part of its structure (that portion 
of the structure that provides a conductive 
path to employees on the ground) can come 
closer to the line than permitted in paragraph 
(c -K3)(ii>) of this section.

This language should make it clear 
that only the uninsulated portion of 
insulated aerial lifts are used to 
determine where the aerial lift truck 
may be located so that employees cm the 
ground may contact the truck.

Paragraph (c)(4) of final § 2910.333 
addresses the hazards associated with 
working near exposed live parts where 
visibility is impaired. Adequate

illumination is required by paragraph 
(c)(4)(i) to ensure that employees can
see well enough to avoid contacting 
exposed live parts. Specific guidance 
was not provided in the proposal. 
Although OSHA requested comments 
and supporting data with respect to 
levels of illumination, the only specific 
levels suggested in the rulemaking 
record were in the form of appendix 
guidance and were not supported by any 
evidence that they were necessary or 
adequate (Ex. 4-0. 4-25). In enforcing 
this provision, OSHA will use applicable 
national consensus standards as 
guidelines, such as ANSI All.l, 
American National Standard Practice 
for Industrial Lighting. OSHA presently 
uses this document in enforcing 
5 1926^8, which addresses illumination 
in the construction industry.

Paragraph (c)(4)(ii) prohibits the act of 
blind reaching into areas containing 
exposed live parts. Obviously, if the live 
parts cannot be seen, it would be 
difficult to avoid contact with them. 
Therefore, the standard does not permit 
employees to work near exposed live 
parts that cannot be seen because of 
obstructions or poor lighting.

Some installations of electric 
equipment provide little working space 
for maintenance employees. Such 
cramped conditions can lead to 
employees’ backing or moving into 
exposed live parts. To prevent this from 
occurring, paragraph (c)(5) of final 
§ 1910.333 requires precautions to be 
taken to assure that accidental contact 
with the parts does not occur. For 
example, protective blankets could be 
used to shield some of the live parts, or 
portions of the electrical installation 
could be deenergized- (Of course, there 
is a regulatory preference for 
deenergizing the equipment. The 
conditions specified in § 1910.333(a)(1) 
would have to be met before the 
employee could work so close to 
exposed energized parts.) Also, doors 
and panels are required to be secured if 
they could knock into employees and 
cause them to contact exposed 
energized parts.

Handling metal ladders and other 
conductive materials in the vicinity of 
overhead lines is a leading cause of 
occupational electrocutions. (See 
category (i]{c) in Table 2 of this 
preamble.) Paragraphs (c)(6) and (c)(“) 
of final § 1910.323 address the hazards 
associated with such material handling 
operations. To protect employees 
handling conductive tools or materials 
near exposed live parts, paragraph (c)(6) 
requires conductive materials or 
equipment to be handled in a manner 
that will prevent their contacting the
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energized parts. Because moving such 
long metal objects as pipes and ducts 
can be particularly hazardous in areas 
containing exposed energized 
conductors or circuit parts, the final 
standard also requires employers to 
institute work practices that minimize 
the hazards associated with handling 
these objects. For example, an employer 
could require employees to handle metal 
irrigation pipes so that the pipes are 
always in a horizontal plane. This 
practice would prevent the material 
from contacting overhead power lines.

Metal ladders can also provide a path 
to ground for workers who directly 
contact five parts. In final 
§ 1910.333fcj(7). OSfiA requires portable 
ladders to have nonconductwe siderails 
if used by employees who would be 
working where they might contact 
exposed energized circuit parts. This 
should protect these workers from 
electric shock.

In view of the number of accidents 
that have occurred when metal ladders 
contacted overhead lines, the Agency 
requested comments on whether metal 
ladders should also be prohibited from 
being used where they might contact 
energized overhead electric power lines. 
Three commenters supported a 
prohibition of metal ladders near 
exposed, energized overhead power 
lines (Ex. 4-3. 4-12. 4-29). One 
cammenter stated that the proposal was 
adequate with regard to the use of metal 
ladders (Ex. 4-25).

The Agency reviewed the accident 
information in Exhibits 8 (the OSHA 
fataiitv/catastroDne reports) and 4-14 
(the NIOSH FACE data) for fatalities 
and injuries involving the use of metal 
ladders. There were 24 incidents 
involving the contact of a metal ladder 
with an overhead power line. In several 
cases, multiple fatalities occurred. 
Although 20 of the 24 cases were 
categorized under “construction” (Ex. 8), 
many of the “construction" accidents 
involved painters, who may or may not 
have been performing construction 
work. (Reports were placed in the 
“construction'' category based solely on 
the SIC classification of the contractor 
involved.)

Paragraph (a)(ll) of existing 
§ 1926.450 addresses the use of ladders 
near electric circuits in construction.
This provision currently prohibits the 
use of portable metal ladders for 
electrical work or where the ladders 
biay contact electric conductors. OSHA 
bel ieves that, where the hazards are the 
sarne for work in construction and in 
general industry, the standards should 
he essentially the same. This is 
especially important if employers, such 
as painting contractors, may have jobs

to perform that sometimes fall under the 
Construction Standards and sometimes 
Fall under the General Industry 
Standards. Therefore, in final 
| 1910.333(c)(7), OSHA is adopting a 
rule that incorporates the construction 
standard’s prohibition on the use of 
metal ladders where they may contact 
electric conductors. The language of the 
final § 1910.333(c)(7) has been taken 
partly from proposed § 1910.333(c)(7) 
and partly from the proposed revision of 
existing § 1926.4S0(a](ll) (proposed 
§ 1926.1053(bl(12|, 51 FR 42765. 
November 25. 1906). The final rule reads 
as follows:

Portable ladders shall have nonconductive 
siderails if they are used where the employee 
or the ladder could contact exposed 
energized parts.

Final § 1910.333(c)(8) prohibits 
employees from wearing conductive 
objects, such as metallic jewelry, in a 
manner presenting an electrical contact 
hazard. Typical accident descriptions 
indicate that these metal objects short 
circuit live parts: and. as current flows 
through the objects, the employees 
wearing them are severely burned. 
Protective methods include wrapping 
the conductive apparel with 
nonconductive tape, the use of rubber 
gloves, and the use of insulation on the 
live part, as well as the removal of the 
conductive item. OSHA understands 
that compliance may present difficulties 
as many employees may not want to 
remove or cover certain articles of 
jewelry. However, given the severity of 
the possible consequences (e.g.. loss of a 
finger, arm burns, or injury to adjacent 
coworkers). OSHA believes that some 
means of protecting the employee, as 
well as others nearby, must be provided.

Paragraph (c)(9) of final § 1910.333 
addresses hazards related to 
housekeeping duties (such as electric 
equipment cleaning or vegetation 
spraying, clipping, or trimming) 
performed near exposed energized 
circuit parts. This provision requires the 
employer to adopt safeguards that 
prevent employees performing such 
duties from contacting energized parts, 
either directly or through conductive 
cleaning aids. Examples of protective 
measures include the use of protective 
insulating equipment or the provision of 
guards to prevent contact.

Paragraph (cj(10) of § 1910.333 
contains requirements that restrict the 
manner in which interlocks may be 
defeated. Interlocks deenergize circuits 
to prevent electric shock to persons 
using equipment or performing minor 
maintenance or adjustments. However, 
under some maintenance conditions, the 
interlocks must be rendered inoperative

so that tests or adjustments can be 
made. To prevent injury to employees 
who may not realize the hazards 
involved (both to the person defeating 
the interlock and to others who may be 
exposed), paragraph (c)(10) permits only 
qualified persons to defeat interlocks 
while they work on the equipment. Also, 
when the qualified person's work is 
completed, the interlock system would 
be required to be put back into an 
operative condition.

This paragraph was originally 
proposed as § 1910.333(b)(3). under 
requirements for work on or near 
deenergized parts. However, as 
suggested by one commenter (Ex. 4-8). 
OSHA has moved the paragraph under 
§ 1910.333(c), which covers work on or 
near energized parts. OSi IA believes 
that such placement is more appropriate, 
as interlocks are normally by-passed 
during work on or near energized parts. 
In fact, the requirement is onlv 
necessary when the equipment 
protected by the interlock is energized. 
Additionally, the language of the 
requirement has been clarified in the 
Final rule to indicate that it applies onlv 
to electrical safety interlocks—those 
that deenergize circuits to prevent 
electric shock to persons using electric 
equipment. Interlocks used for 
equipment control purposes are not 
included in this requirement. This 
change was in response to comments 
that susgested a clarification of the rule 
(Ex. 4-8. 4-11).
D. § 1910.334

Requirements in this section address 
the hazards of using electric equipment. 
Although hazards common to the 
installation of electric equipment are 
covered in the existing subpart S 
regulations, the accidents in OSHA's 
survey show that equipment is often 
used improperly or is damaged in use. 
(See category (v) in Table 2.J Such 
misuse and abuse of equipment creates 
hazards which the existing installation 
standards address only indirectly. The 
requirements of final § 1910.334 cover 
these hazards more directly.

Paragraph (a) of final § 1910.334 sets 
forth requirements on the use of cord- 
ar.d plug-connected equipment, 
including extension cords, and 
addresses common hazards associated 
with their use. Paragraph (a)(1) requires 
portable equipment to be handled in a 
manner which will not cause damage. 
Paragraph (a](2j(i) requires visual 
inspection of cords, plugs, and 
receptacles, and paragraph (a)(2)(h) 
prohibits the use of defective equipment. 
These requirements protect employees 
from electric shocks caused by damaged
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equipment. Such defects as missing 
grounding prongs on attachment pings 
and poor insulation on conductors have 
caused injuries to employees-

To prevent the connection of 
mismatched or misaligned plugs and 
raceptacles. paragraph (aHZ’fiii) requires 
u-.ese devices to be chocked to ensure 
that they are of compatible 
configurations and are in alignment, if 
;>.is is not done, an employee might 
f-.'rce a plug of one rating into a 
receptacle of a different rating, leading 
to a lack of proper overcurrent 
protection. Other, even worse 
f usabilities include the application of a 
higher than intended voltage on 
connected equipment or the impression 
i f voitage on the tame of the equipment 
f.rough the equipment grounding 
conductor.

Rules ensuring the continuity of 
grounding conductors for cord- and plug- 
connected equipment are set forth in 
paragraph fa}(3) of final § 1910.334. 
Paragraph (a)fW) requires power 
supply ami extension cords used with 
grounding-type equipment to contain an 
equipment grounding conductor. 
Paragraph (a)(3)(ii) prohibits alteration 
uf plugs and receptacles tc ensure that 
grounding continuity is maintained 
across the connection. For example, 
c.jpping the grounding prong from a plug 
-.3 prohibited- Adapters that interrupt 
grounding continuity are prohibited by 
paragraph (a)(3)(tii}.

Paragraph (a)(4) of final § 1910.334 
requires portable electric equipment 
used in highly conductive locations (e-g.. 
t.iose inundated with water) to be 
approved for the use. This requirement 
ensures that the equipment is 
appropriate for the serious hazards 
presented by the use of electric 
equipment in these areas.

P irograph (a)(5) of final § 1910-334 
imocses regulations on the connection of 
attachment plugs- In the final rule, 
employees are prohibited from plugging 
and anpiugging energized plugs and 
receptacles while their bands are wet 
(paragraph (a)(5)(i)). (The final rule 
makes it clear that only energized 
equipment is affected. For example, 
plugging a deenergized cord into an 
energized receptacle is covered, as the 
receptacle is energized equipment.)

The Edison Electric Institute argued 
that there is a greater hazard if the 
condition of the plug itself provides a 
conductive path to the employee's hand 
(Ex. 4-10). They suggested a prohibition 
against connecting or disconnecting 
cords if the plugs are so dirty or wet that 
a conductive path to the employee’s 
hand is present CSHA has accepted 
this comment and has included the
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following rccuirec.ont La final 
§ 1913.33-*(a)t3j(ii):

lii' Energized plus and rwcupmcla 
connections may be handled oruy with 
insulating protective equipment if the 
condition af the connection could provide a 
conducting path to the employee s hand.

Paragxapn (a)(5)(ui) of final § 1910.334 
(redesignated from proposed paragraph 
(aj(5](u)] requires locking-type 
connectors to be secured after 
connection. This rule wnd prevent this 
type of connector from separating 
partiaily. thus avoiding exposure of the 
live connector blades (prongs).

The requirements in final § 1310.334(a) 
ensure that cord- and plug-connected 
equipment continues to meet the 
installation requirements currently 
contained in Subpart 5 and is used in its 
intended manner.

Final § 1910.334(b) deals with electric 
circuits. To protect the operator of a 
disconnect from its failure, paragraph 
(b)(1) requires devices used for opening 
circuits under load to be designed for 
the purpose.

Circuits deenergized by the eperatiun 
of a protective device (such as a fuse or 
circuit breaker) have to be checked to 
ensure that they can be safely 
reenergized, as required under 
paragraph (b)(2). Without such a check, 
it is possible for an employee to be 
injured in case of failure of the 
protective device. Several ccmmenlers 
staled that overcurrent devices on 
certain circuits are designed to open 
under overload conditions (Ex. 4-17. 4- 
43. 27). Under fault conditions (which 
are the ones that generally make it 
hazardous to reset circuit breakers or 
replace fuses manually), other protective 
elements are designed to operate and 
open the circuit. The commenters 
claimed that it would be safe to reset 
these overload protective devices and 
suggested that OSHA. specifically permit 
this without a determination of exactly 
what condition caused the devices to 
open. Although the Agency agrees with 
these comments. OSHA notes that the 
proposal (and the final rule) simply 
required the employer to determine if it 
is safe to reenergize the circuit, not to 
determine the specific cause of the 
outage. To clarify this provision in the 
finai rule. OSHA has added a note to 
§ 1910.334(b)(2), reading as Follows;

Note; When it can be determined frem the 
design of the circuit and the overcurrent 
devices involved that the automatic operation 
of a device was caused by an overload rather 
than a fault condition, no examination of ;he 
circuit or connected equipment is needed 
before the circuit is reenergned.

Paragraph (b)(3) of final § 1910.334 
prohibits changing (for maintenance or

/ Rules and P-eaulaiicna

other purposes) overcurrer.t protective 
devices in any manner which would 
violate § 1910.204(e). the installation 
safety requirements for overcurrsnt 
protection. This provision wtu prevent 
the use of a fuse or circuit breaker with 
a rating too high to protect the 
equipment or conductors involved. This 
provision is also intended to prevent the 
temporary bypassing of protective 
devices, which could lead to shock and 
fire hazards.

Paragraph (c) of final § 1910.334 sets 
forth requirements on the use. rating, 
and inspection of electrical test 
instruments and equipment. Because the 
use of test instruments can expose 
employees to live parts of electric 
circuits, paragraph (c)(1) requires testin 
work on electric circuits or equipment t 
be performed by qualified persona.

To prevent injuries to employees 
resulting from exposed conductors or 
other defects in the test equipment, 
paragraph (c)(2l requires the visual 
inspection of such equipment before use. 
Of course, employees would not be 
permitted to use defective or damaged 
equipment until it has been repaired.

Using test equipment in improper 
environments or on circuits with 
voltages or currents higher than the 
rating of the equipment can cause the 
equipment's failure. Since employees 
can be injured as a result of this failure, 
paragraph (c)(3) requires test equipment 
to be used within its rating and to be 
suitable for the environment in which it 
is to be used.

Paragraph (d) of final f 1010.334 
requires suitable protective measures to 
be taken to protect against the hazards 
of using flammable and ignitible 
materials occasionally in ordinary 
locations (those which are not covered 
by existing § 1910.307). While storage, 
manufacture, and other on-going 
presence of fiammables are covered 
under the installation requirements for 
hazardous locations contained m 
subpart S, temporary uses are not 
covered. The final standard prohibits 
energizing electric equipment where it 
might ignite flammable or ignitible 
materials, unless suitable protective 
measures are taken. Protective measures 
could include ventilation and clearing 
accumulations of combustible dusts, as 
appropriate.

E. § 1910.333

The requirements oF this section 
address accidents involving the failure 
to use protective equipment. Paragraph 
(a) of final I 1910.335 addresses the 
proper use of protective equipmenL 
Requirements include those on 
inspection, protection, and situations
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demanding the use of personal 
protective equipment. These regulations 
are intended to ensure that the 
equipment will actually provide 
insulation of and safety to the employee.

OSliA's existing regulations 14 on the 
design of insulating protective 
equipment are contained in § 1910.137. 
in subpart I of 29 CFR part 1910. which 
references various American National 
Standards Institute (ANSI) standards,

NFPA 70E refers to more recent {but 
not the most recent) editions 15 of the 
same ANSI standards. Although CSHA 
is not making changes to § 1910.137 in 
the present rulemaking, the Agency has 
proposed to revise this section in 
connection with its rulemaking on 
electric power generation, trunsmismon, 
and distribution. (A notice of proposed 
rulemaking was published on January 
31.1989 (54 FR 4974).) The proposed 
revision of 5 1910.137 would replace the 
incorporation of the out-of-date 
consensus standards with a set of 
performance-oriented requirements that 
are consistent with the latest revisions 
of these consensus standards. 
Additionally, the protective equipment 
proposal includes requirements for the 
safe use and care of electrical protective 
equipment lo complement the equipment 
design provisions.

Paragraph (a) of final § 1910.335 also 
addresses the use of other types of 
protective equipment not specifically 
covered in subpart I. such as fuse

■ * § i9iQ.13? Electrical protective devices- Rubber 
protective equipment for electrical workers shall 
conform to tlieTequirements established in the 
Amenon National Standards Inatiluie Standard* 
as specified in the following list

Horn Sianoara

Rubber insulating graves .. J6 6— 1967
Robber matting lor use 

around electric 
aooaratus.

.16.7—193S JR 1962)

Rubber insulating
Wanxets.

J6.4—1970

Ruooer insulating hoods... J6.2—1950 <R 1962)
Rubber insulating line 

hose.
J6.1 —1950 (R 1962)

Rubber insulating 
sleeves.

J6.5—1962

18 Blankets—ANSI/ASTM OlWS-1977. 
Specifications for Rubber Insulating Blankets 

Hoods— ANSI/ASTM 01049-1977. Specifications 
tor Rubber Insulating Covers 

Line Hose—ANSI/ASTM DlDSO-1977. 
Specifications for Rubber Insulating Line Hoses 

Sleeves—ANSI/ASTM D1051-1977. Specifications 
fof Rubber Insulating Sleeves 

Cloves—ANSI/ASTM Dl2£M977, Specifications 
for Rubber Insulating Cloves 

Mats—ANSI/ASTM D179-1977,Specifications for 
Rubber Insulating Matung 

A.VSl—American National Standards Institute 
ASTM—American Society for Testing and 

kfoterials

handling devices, noncccductive rope, 
and protective shields and barriers. 
Requirements are included for the use of 
equipment that is appropriate for the 
parts of the body to be protected and for 
the work being performed; for the 
maintenance of protective equipment: 
and for the protection ct this equipment 
during use. These requirements are 
unchanged from the proposal: there 
were no significant comments received 
on these provisions.

Paragraph (b) of final § 1910.335 
applies to alerting techniques. To inform 
employees about electrical hazards to 
which they are exposed, safety signs 
and symbols are required by paragraph 
(b)(1). (Requirements for safety signs, 
symbols, and tags are contained m 
existing 1191Q.145. The subpart S 
requirement for safety signs, symbols, 
and tags does not increase the burden 
imposed by this existing standard. This 
provision is included m the final rule 
because the following two paragraphs 
are dependant upon the requirement for 
safety signs and tags.) Paragraph (b)(2) 
requires the use of barricades to limit 
access to areas containing exposed, 
energized electric parts. Jf signs and 
barricades alone will not adequately 
protect employees, an attendant to 
guard the area and warn other 
err.plovees is required bv paragraph
(b)(3).

F. § 1910.399

OSHA is applying the definitions in 
existing § 1910.399 to the entire subpart 
S and is removing the paragraph 
designations from the section.

It is OSHA's intent, as noted earlier, 
that the standard not apply to tree­
trimming operations performed near 
overhead power lines as long as 
qualified employees are performing the 
work. (OSHA has proposed, instead, to 
cover line-clearance tree-trimming 
operations performed by line-clearance 
tree trimmers in the forthcoming electric 
power generation, transmission, and 
distribution standard mentioned 
previously.) In order to clarify this in the 
final standard, the Agency has added a 
note to § 1910.331(c)(1) and a definition 
of "line-clearance tree trimming." The 
addition of this term, the definition of 
which was not includedin the proposal, 
and of the note, which was discussed 
under § 1910.331 in this section of the 
preamble, should help clarify the intent 
of the standard.

The final standard adds an 
explanation of the use of the word 
‘'may" to the definitions already 
contained in § 1910.399. Conforming to 
correct grammar and to existing usage in

subpart S. OSHA has used the wards 
''may” and "shall" £5 follows:

A. If a discretionary right, privilege, or 
power is conferred, the word “may ' has 
been used. (For example: the employer 
may restrict access to equipment: i.e.. it 
is permissible for the employer to do 
this.) Such rules 2re permissive :n nature 
and are usually used as exceptions to 
requirements.

B. If a right, privilege, or power is 
abridged, or if an obligation to abstain 
from acting is imposed, the ward "may" 
has been used with a restrictive "no." 
"not." or "only." (For example: (l) No 
unqualified person may enter restricted 
areas: (2) unqualified persons may not 
enter restricted areas: or (3) only 
qualified persons may enter restricted 
areas. For all three cases, persons who 
are not qualified are prohibited from 
restricted areas). These requirements 
are mandatory.

C. Jf an obligation to act is imposed, 
the word "shall'' has been used. (For 
example: employers shell restrict access 
to areas containing live parts.) Tnese 
rules are mandatory upon the employer 
to act.

The use of these terms in the final 
standard is consistent with their use in 
the existing subpart S. The definition of 
“may” is unchanged from the proposal.

OSHA received numerous comments 
on the definition and use of the term 
"qualified person" in the proposal (Ex. 
4-9. 4-10. 4-13. 4-16. 4-20. 4-25. 4-26. 4- 
20, 4-29. 4-30). Many of them argued 
that the definition contained in existing 
§ 1910.399 was inadequate (Ex. 4-10, 4- 
16. 4-20. 4-25. 4-26). These commenters 
again cited the short training times they 
mistakenly believe OSHA is requiring. 
(See the discussion of § 1910.332. earlier 
in this section of the preamble.)

As stated previously. OSHA realizes 
that different types of work demand 
different levels of training. In fact, it can 
take many years for certain types of 
employees to become fully qualified for 
the demanding type of work they do (Tr. 
2-107). (This training is provided, in 
large part, in the absence of regulation: 
therefore, the Agency did not include 
this m its determination of costs 
imposed by the standard.) The 
discussions earlier in this preamble and 
in the preamble to the proposal make 
this clear. The definition of "qualified 
person” in the existing regulation is 
identical to the definition of the same 
term in the National Electrical Code, 
and the Agency has been using it (or one 
virtually identical to it) for over 17 years 
without problems. Therefore. OSHA has 
determined that it is not necessary to 
revise the wording of the existing 
definition.

VVV 000013450



32010 Federal Register / Vol. 55. No. 151 / Monday. August 6. 1990 / Rules and Regulations

On the other hand, several 
commenters argued that the definition 
could be clarified (Ex. 4-9. 4-13. 4-28. 4- 
30). Two of them pointed to the 
discussion of § 1910.331(c) in the 
preamble to the proposal, which 
provided guidance on whether a person 
should be considered "qualified." and 
suggested that it might be added as a 
note to the definition of "qualified 
person" (Ex. 4-9. 4-13). OSHA has 
accepted this comment, and the final 
rule amends the existing definition with 
the addition of the following note:

Note l: Whether an employee is considered 
to be a "qualified person'" will depend upon 
various circumstances in the workplace. It is 
possible and. in fact. Maly for an individual 
to be considered "qualified" with regard to 
certain equipment in the workplace, but 
"unqualified” as to ether equipment. (See 
§ l9io.332fb;(3] for training requirements that 
specifically apply to qualified persons.)

The National Arborist Association 
was concerned that tha definition of 
“qualified person" did not adequately 
address empioyees who are in training 
to become qualified (Ex. 4-30). In their 
comment, they quoted the definition of 
“qualified Iine-clear3r.ce tree-trimmer 
trainee" from the American National 
Standard for Tree Care Operations— 
Pruning. Trimming, Repairing, 
Maintaining, and Removing Trees, and 
Cutting Bush—Safety Requirements. 
ANSI 2133.1. as follows:

Q'jc!:>:edhne-clearcr.ce trse-'-n.-r.&er 
trainee. Any worker regularly assigned to a 
line-clearance tree-tnmming crew and 
undergoing on-the-job training who. in tha 
course of such, training, has demonstrated his 
ability to perform his duties safely at h:s level 
of training.
They further s:sted:

The long standing proven technique for 
employee learning of ime clearance tree 
trimming is for the trainee to receive an-the- 
job training under the careful eye of an 
experienced employee. The central tenet of 
this training process is that the trainee is not 
permitted to do more than the level of his 
safe'y training permits him to da. This is 
reflected in the above quoted ANSI trainee 
definition- The problem with the proposed 
5 1910.399 definition therefore is that it fails 
to account for the special status of trainees— 
it does not treat trainees as qualified. As a 
result, members of the same crew, under the 
proposal, untenably would be subject to 
different OSI LA standards depending or. the 
level of the same job they were performing! 
The suggested solution is to adoot the ANSI 
definitions and exempt both qualified 
empioyees and qualified trainees (short of 
exemDimg the tree industry altogether). (Ex. 
4-30)

OSHA does not. however, consider 
trainees as being unqualified persons. 
This question was addressed at the 
hearing during the following exchange 
between OSHA (Mr. Wallis) and the

attorney representing the National 
Arborist Association (Mr. Semier):

Mr. Semier: What is OSHA’s intent. . . 
with respect to a tine clearance tree-trimmer 
trainee who is part of a crew that would 
otherwise be exempt?

That person typically in the industry is 
allowed to do work commensurate with his 
training and experience but the standard 
doesn't particularly address the trainee issue.

Would the trainee share the exemption 
otherwise available to the crew?

Mr. ’.Vallis: Yes. but only up to a point. 
Obviously the fir3t time he comes onto the 
job we don't expect a trainee to be abie to 
just go up and trim the overhead line- He 
wouldn't ready have the knowledge or the 
skills and I think you would admit that.

As he progresses in his training, he is going 
to be held more and more qualified ... He 
has to be qualified for the task he's doing in 
other words.

Mr. Semier: And if he qualified for the task 
he's doing, he would share the exemption?

Mr. Wallis: Yes. (Tr. 1-27 to 1-28)
The Agency realizes that this concept 

is not readily apparent from the text of 
the existing definition.Therefore, OSHA 
is adding a second note to the definition 
explaining its application to trainees. 
The basic thrust of the note has been 
taken from the ANSI ZI33.1 definition of 
"line-clearance tree-trimmer trainee" 
and from the National Arborist 
Association's comment that trainees are 
carefully supervised. Tha language of 
the note is genera], however, so that it 
applies to any empioyees who are 
undergoing on-the-job training to 
become qualified employees, rather than 
restricted to tree trimmers only. (Line- 
clearance tree-trimmer trainees, like 
line-clearance tree trimmers and 
qualified power line workers, would be 
covered under proposed § 1910.269 (54 
FR 4974).) New note 2 to the existing 
definition reads as follows:

Note 2: An employee who is undergotng on- 
the-|ob training and who, in the course of 
such training, has demonstrated an ability to 
perform duties safeiy at h:s or her level of 
training and who is under the direct 
supervision of a qualified person is 
considered to be a qualified person for the 
performance of those duties.
G. Miscellaneous

Various general industry standards 
have continued to reference the 1971 
NEC, even though the latest revision of 
subpart S makes such references 
unnecessary. Therefore, a number of 
miscellaneous ^amendments were 
proposed to substitute references to 
subpart S for the current references to 
the NEC (5§ 1910.68 (b)(4) and 
(c}(5)(iv)(c), 1910-94(aj(2)(iii), 
19i0.l03(b)(3)(iii)(e), 1910.106 Tables H- 
13 and H-19.1910.110 Table H-23. and 
1910.178(c)(2)). In five other places in 
part 1910 (§§ 1910.106(h)(7)(iii)(o),

19l0.179fg)(l)(i). l9l0.252(a)(6)(iv](J)(2), 
and 1910.261 (g)(l)(iv) and (k){i6)). the 
regulations contain inaccurate 
references to the electrical standards. 
OSHA proposed to revise these 
provisions so that they refer to subpart 
S. No objections were made to these 
proposed revisions, and the final rule 
adepts the revisions as proposed.

Other changes were proposed to 
consolidate electrical safety-related 
work practices in subpart S and. where 
possible, eliminate them from other 
subparts of part 1910 
(|§ 1910.26(cK3)(vuij, 1310.67(b)(4). 
1910-18C(j), 1910.161(j)(5), 1910.255(c)(12), 
and 1910.266(c)(6](xxtij). The United 
Steelworkers of America (USWA) 
objected to the proposed elimination of 
§§ 1910.2S(c)(3)(vm). 1910.263(c)(12J, and 
1910.2B8(c)(6)(xxii) (Ex. 4-43).

Existing § 1910.26(c)(3Kviii). in 
subpart D of part 1910. reads as follows:

(viii) Users are cautioned to take proper 
safety measures when rr.etai Udders are used 
in areas containing electric circuits to prevent 
short circuits or electrical shock.

The USWA believes that this regulation 
should not be eliminated because it is 
the only reference in the ladder 
standards to the hazard of using ladders 
near electric circuits.

Final § 1S10.333 (c)(6) and (c)(7), in 
subpart S of part 1910. contain 
requirements for handling portable 
ladders near energized conductors, 
including a prohibition against using 
portable ladders with conductive side 

"rails where an employee or the ladder 
might contact energized parts. The new 
subpart S requirements clearly provide 
better protection of empioyees than the 
existing subpart D provision. Therefore, 
the removal of existing 
I lS10.26(c)(3)(viii) is justified. However, 
rather than eliminate this paragraph 
entirely, the final rule has replaced this 
provision with a reference to the 
provisions of subpact S dealing with 
work performed on or near exposed 
energized electric circuit parts (which 
includes the requirement pertaining to 
the use of ladders). A reference to 
electrical hazards will thus be retained 
within the ladder standards themselves.

With respect to the removal of 
I T910.265(c)(l2), the USWA argued that 
paragraphs (c)(12) (iv). (vii), and (ix) are 
not specifically covered elsewhere. 
These three provisions read as follows:

§1910.265 Sawmills.
a « * « •

(12) * * •
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(iv) Protective equioment- Rubber 
protective equipment shall be provided as 
required by § iffJO 13"

art

(vii) Overload relays. Overload relays shall 
be reset by authorized qualified personnel 
only.
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[xil Bridging fuses. Doubting or bridging 
fuses shall be prohibited.

Paragraph (c)(12)(iv) is simply a 
reference to 5 1910.137, and the hazards 
addressed by this paragrapn are cieariv 
covered in § 1910.137.

The hazard addressed by paragraph 
jc)(12)(vii) is covered by new 
{ 1910.334(b)(2). which requires a 
determination of the safety involved in 
resetting circuit protective devices. The 
existing regulation requires authorized 
qualified personnel to perform the 
resetting only; it does not require any 
determination of the safety of doing so. 
The new provision more directly 
addresses the hazard of resetting an 
overcurrent protective device when it is
nr** tofo /-?o «0 existin'*
regulation.

Bridging fuses, the subject of 
i 1910.265(c)(l2)(ix). is covered by new 
11910.334(b)(3). In fact the new 
regulation prohibits any modification of 
overcurrent protection that would cause 
the protection to be inadequate. The cld 
provision only prohibits bridging and 
doubling fuses. Clearly, the new 
requirement more effectively protects 
employees than existing 
i 191(1265 (c) (12) (ix).

Existing § l910.25S(c)(6](xxii] reads as 
follows:

$1910.266 Pulpwood logging,

[<=)■'■
(«!'•■
(xx:i] When any equipment is being moved 

0r operated in the vicinity of an electric 
distribution line a minimum clearance of ten 
feet shall be maintained between the electne 
distribution line and ail elements of the 
Machine.

The hazard covered In this provision 
15 better addressed by new

: to

§ 1910-333(c}(3)(iii). The existing 
regulation only provides for a 10-loot 
clearance, without regard to the voitage 
on the line. The new requirement 
includes considerations, such as 
voltages greater than 50 kilovolts, 
deenergizing and guarding the power 
lines, and additional protective 
measures for personnel on the ground. 
Thus, the new rule provides far better 
protection for employees than the old 
one.

For these reasons. OSHA has decided 
to remove the existing provisions as 
proposed except that § 19l0.26(c)[3)(viii) 
is revised to refer to new § 1910.333(c). 
The following regulations in the existing 
General Industry Standard are removed: 
§§ 1910.67(b)(4), 1910.1 S0(j), '
1910.181 (j)(5), 1910.265(c)(12). and 
191D.Z66(c)(6)(xxii).

The last proposed miscellaneous 
revision was to remove existing 
paragraph (b)(1) from § 1910.304. Since 
this provision relates only to 
construction work, its inclusion in the
C---1 —. ***._ „ -C.iCiat iituuou)1 ^ *5
unnecessary. The same requirement is 
appropriately contained in 
f 1926.404(b)(1) of subpart K of part 
1926. the Construction Safety and 
Health Standards. OSHA received no 
substantive objection to the removal of 
this provision: therefore, the final rule 
deletes paragraph (b)(1) of § 1910.304 
from the General Industry Standards.
TV. Regulatory Impact Assessment

The final Regulatory Impact and 
Flexibility Analysis for the standard on 
electrical safety-related work practices 
for general industry was prepared in 
accordance with the requirements of 
Executive Order 12291 and the 
Regulatory Flexibility Act of 1980 (5 
U-S.C. 601 el seq.). Since the standard is 
not likely: (1) To have an annual effect 
on the economy of S1C0 million; (2) to 
result in a major increase in costs or 
prices for consumers, industries, 
government agencies or geographic 
regions: or (3) to have significant 
adverse effects on competition.

Table 5.—Reduction in Injuries

employment investment, productivity, 
innovation, or the ability of United 
States-based enterprises to compete 
with foreign-based enterprises, the 
standard does not constitute a major 
rule under the cost criteria ofExecutive 
Order 12291. However, because of the 
wide ranging impact. OSHA is treating 
this standard as if it were a major rule.

A. Affected Industries

The standard will apply to every 
major standard industrial code (SIC) 
economic division with the exception of 
Agriculture. Construction and parts of 
‘Mining. Transportation. Communication 
and Public Utilities. Based on 1983-1987 
data, covered industries accounted for 
about 4.8 million establishments.18

B. Benefits

The analysis of the benefits of the 
standard was based on annual data 
averaged from 1983 to 1987. OSHA 
found that under existing practices an 
average 92 deaths and 3.996 disabling 
and nondisabling injuries covered by 
this standard occurred annually 
between 1983 and 1987.

To estimate potential benefits of the 
standard or its probable effectiveness in 
preventing electrical contact injuries 
(e.g. shock, electrocution), an analysis of 
differential risk was performed. The 
analysis revealed that approximately 
3.400 disabling and nondisabling injuries 
and 78 fatalities (at the 85 percent 
effectiveness level far this regulation) 
should be avoided each year after the 
rule is promulgated (see Table 5). In 
addition to the estimated 85 percent 
effectiveness level, a sensitivity analysis 
using 75 percent and 95 percent 
effectiveness rates is also presented.

'• From this data, there are 1.005,558 “uffected" 
establishments. See Table U-l in the final 
rtecuiaiory Lmoac: Analysis, which is available lo 
the public in ihe OSHA Docket Office.

ned i Average annual Average No o< 1 Injuries averted
Ives.
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caused by worn j 
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- . (^disabling.................. _.....—..................... — ___________ i 4,320
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2,160 ! 1.620 1.036 2.052......... ......... ............
Utai

............ ..._j 3,671 1.336 i 1.377 1.560 t.744
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C. Technical Feasibility and Casts
OSHA has determined that the 

standard is technologically feasible, as 
ail of the provisions can be met by using 
currently available equipment.

Current practices are used for the cost 
analysis baseline, [n estimating the 
industrywide costs of complying with 
the standard, it was assumed that 
workplaces would incur costs relating 
to:

—Providing appropriate training to 
employees, and

—Meeting the requirements of the 
lockout and tagging provision.
The first-year cost of the standard is 

estimated at S74.6 million (in 1989 
dollars), with recurring annual costs 
totaling 520.3 million per year (in 1933 
dollars) (see Table 6).

Table 6—Costs of Training ano 

Lockout/Tagout* (1989 Oollars)

Costs
Fust
year

IS0C0)

Annual j
recur­
ring f

(SC301

Training ...................................................
lochout/tagout...................................

f
S71.520 .317 eao

3.092 ' 2.454

Total.................................................... 74 613 20.334

■Numbers may not add exactly due to rourc.ng
Source: U S. Oeoartment of Labor, OSha, Office 

of Regulatory Analysis.

Table 7.—OCCUPATIONS REQUIRING TRAINING

Training category—Estimated time required Occupation Pocma’ion :o 
be ira'rea 1

High level training..

1'. i I'lO-rs

Subtotal.

Average levef trairung.

1 »r>ur

Minimal level training, 

'i bcur.........................

Electrical Assemblers 5..........................
Machine Assemblers..............................
Electricians.........................................
Stationary Engineers *............................
AC/Heoiii*g/Hefng MectvInstall.........
Industrial Machinery Mechanics......... .
Precision Instrument Peoairers..........
Maintenance Reoairers. Gen Util......
AH Other dec .Viecn/Install/Rep.......
Radio Mechanics.....................................
Electronic Home Enter Eaup Pep......
Electronic Pop. Com "rd Equip......... .
Electronic Technician J......................... .
Crane and Tower Operators................

, Heme Appt and Power Tool Rep...
| Office Macnme Servicers.................
-j Blue Collar Worker SuoernsorsJ . 

I Gas and Petrceum Plant Occup J

SubfSMI .....................................
' welders ana Cullers J.......................

I True* Drivers—Light & Heavy J ....
j Painters ano Paoer Hangers 1.......
! Industrial Machine Coerato.-s 1 2 3.... .

Riggers J...........................................
j Electrical Engineers *.......................

',2-1 2 = 0 
*9 224 

165.669 
13.9=5 
67.025 

3*2.453 
42.229 

317 232 
33.033
4.047

36.650 
34 914 

147.613 
45 923

1 924 nog 
£6 222 
52.520

234 -,;0
7 =35

5o. i i»4
23.691 

459 9*2 
34 269 

190.3J9 
2 416 

170 960

Sjbtp*3l
Total

qnn e.n
T2o2.4j3

1 U S. Department of Labor. Bureau of Labor Statistics. National CBS Survey-Based Ktatnr. :rd„stry-Gco-pa:on Employment, for the years 1384, 1986. and ' 359
1 Pcouianon to be tra'neo represents 50 percent of ail emoioyees in this oceuoation.
3 Population to be trained represents 25 percent of ail employees in this occupation.

The allocation of trairung costs for 
OSHA's electrical safety work practices 
standard is based on the categorization 
of occupations according to the actual or 
potential risk of injury associated with 
working on or near exposed live 
electrical circuitry. Occupations were 
grouped into high, average, and minimal 
level training categories based on the 
level of worker exposure to electrical 
hazards and on the incidence rate of 
electrical injuries per occupation (see 
Table 7).

Papulations to be trained were taken 
from the BLS National OES Sun'ey-
Based Matrix, industry-Occupation 
Employment, for the years 1984.1986. 
and 1988. Incidence rates were derived 
from Bureau of Labor Statistics

Supplementary Data System data. 
Department of Labor Fatality/ 
Catastrophe and Underwriters 
Laboratories (UL) electrical injury 
reports were also used to determine, 
quantitatively, occupations with high 
electrical hazard exposures. For 
example, of 208 serious electrical injury 
and death reports. Electricians 
accounted for 47; these occupations 
were placed in the high level training 
category. In the minimal level training 
category. Welders and Cutters 
accounted for 12 injuries and deaths and 
Truck Drivers accounted for 15. The UL 
and Fatality/Catastrophe data sets were 
generally consistent with the SDS- 
generated injury incidence rates; 
occupations with a high incidence rate

of electrical injury accounted for a 
relatively large proportion of the 
Fatality/Catastrophe and UL reports, 
and occupations with a low SDS 
incidence rate generally accounted for 
fewer injuries.

Occupations were placed in the three 
categories (high, average, and minimal 
level training) based largely on their 
electrical injury incidence rates. 
However, some occupations with 
relatively low incidence rates were 
placed in a higher category because of 
the degree of their exposure to electrical 
hazards. For example, electronic 
technicians and radio mechanics had an 
incidence rate that would have placed 
them in the minimal level training group- 
but their high exposure to electrical
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hazards prompted OSHA to piace them 
in the high level training category for the 
purposes of the regulatory analysis.17

Based on this categorization scheme, 
one and a half hours of training would 
be needed for the 1.924,392 employees in 
the high level training category, one 
hour of training for the 420,431 
employees in average level training jobs, 
and one-half hour of training for the 
93" 610 employees in the minimal level 
training category (Table 7). This training 
will be in addition to that already 
received under current practices for 
each of the listed occupations. For 
example, electricians currently receive 
extensive training, usually requiring an 
apprenticeship during the first years of 
work. This occupational group would 
require an hour and a half of additional 
training pertaining to electrical work 
practices covered under this standard.

Paragraph (b) of section 1910.333 
establishes requirements pertaining to 
work performed on or near deenergized 
electrical circuits. Costs will be incurred 
ir. the purchase of leeks and tags and 
also from the execution of the lockout/ 
tagout procedure. The sum of the 
industrywide costs for locks and tags 
and for the execution of the procedure 
yields a total first year lockout/tagout 
cost of S3.092.470.

OSHA did not calculate the cost of 
procuring electrical protective 
equipment for compliance with the 
standard. Employers are already 
required to have adequate supplies of 
rubber insulating equipment by Section 
19i0.132.t8 Therefore. OSHA has 
concluded that the standard will not 
result in a significant purchase of 
additional protective equipment.
0. Economic Feasibility and Impacts

OSHA has also determined that the 
standard will be economically feasible. 
The potential impacts of compliance on 
individual firms were evaluated by 
using financial models of firms in two 
industries. Industries selected 
^presented a range of diversity with 
respect to the degree of electrical 
hazards present and the amount of effort 
Squired to comply with the standard.
The first-year model firm costs ranged 
from S37 to S82 for small firms and from 
S43l to S1.S25 for large firms. The 
Analysis revealed that even if the entire 
ccst of compliance were passed 11

11 See the final Regulator.- Impact Analysis.
'•h'ch ii available to the public irt the Docket
‘^ce. for a complete discussion of the placement 

5 Pupations into each category and for a listing of
*actual electrical injury incidence rates for those 

Pupation*.
. " The rulemaking record contained no evidence
.''‘bating that employers had insufficient supplies
Pro<ective equipment to meet the standard.

forward, the impact on prices would be 
extremely small. With respect to the 
standard's potential impact on the 
profitability of firms, the analysis 
showed that even if the compliance 
costs were fully absorbed, profitability 
as measured by return on assets and 
profit margin would not be significantly 
reduced. None of the reductions would 
exceed 0.70 percent.

E. Regulatory Flexibility Certification
Pursuant to the Regulatory Flexibility

Act of 1980 (5 U.S.C. 601 ef se<?.). OSHA 
has assessed the impact of the standard 
and certifies that it will not have a 
significant impact on a substantial 
number of small entities. The majority of 
the firms subject to the standard are 
small. Using a definition of a small firm . 
as one that employs fewer than 20 
workers, about 84 percent of all the 
covered firms fall into the "small" 
category. The estimated cost of 
compliance with the standard, however, 
wouid result in less than a 0.20 percent 
decrease in profitability. OSHA has 
determined that, although many small 
firms will be affected by the standard, 
the costs will be easily absorbed and 
there will be no significant or 
disproportionate impact on small 
entities.
F. Environmental Effects

The standard’s provisions have been 
reviewed in accordance with the 
requirements of the National 
Environmental Policy Act (NEPA) of 
1969 (42 U.S.C. 4321. et set}.), the 
regulations of the Council on 
Environmental Quality (40 CFR parts 
1500-1517). and the Department of 
Labor's NEPA Procedures (29 CFR part 
11). As a result of thi3 review. OSHA 
has determined that these provisions 
will have no significant effect on air. 
water or soil quality, plant or animal 
life, on the use of land, or other aspects 
of the environment.
G. Regulatory Impact Analysis

The preceding discussion summarizes 
the key findings of the final Regulatory 
Impact Analysis (RIA) of the 
amendment to subpart S. part 1910, 
prepared by the Office of Regulatory 
Analysis of the Occupational Safety and 
Health Administration. The RIA 
inciudes assessments of estimated 
compliance costs, estimated benefits, 
risks, small business impact, alternative 
regulatory and nonregulatory options 
and a profile of the industry. The RIA is 
based on contract work performed for 
OSHA by JACA Corp. Their report (Ex. 
1), “Regulatory Assessment of the 
Impact of the Proposed Electrical Safety- 
Related Work Practices Standard, Final

Report", fanuary 20.1984. and OSHA's 
final Regulatory Impact Analysis are 
available to the public in the OSHA 
Docket Office.
V. International Trade

Increases in the price of domestically- 
manufactured goods in general result in 
an increase in the demand for imports, 
and a decrease in the demand for 
exports. The magnitude of this impact 
depends on the relevant demand 
elasticities and the magnitude of the 
price changes. While the final standard 
may result in slightly higher prices of 
manufactured goods, the estimated 
magnitude of this increase is so small 
that the Agency has concluded that any 
resultant impact on foreign trade will be 
negligible.
VI. Recordkeeping

The standard references the 
requirements for safety signs and tags 
contained in existing \ 1910.145. The 
paperwork requirements of § 1910.145 
are currently approved by the Office of 
Management and Budget in accordance 
with the Paperwork Reduction Act of 
1980 under OMB control number 1218- 
0132.

VII. Effective Date
In developing the Final Rule, OSHA 

has considered whether a delayed 
effective date is necessary for any of the 
provisions of the standard. Employers 
will need adequate time to integrate 
their procedures for complying with the 
lockout and tagging provisions in this 
standard into the procedures used under 
the generic lockout standard. § 1910.147. 
published on September 1.1989 (54 FR 
36644). The generic lockout standard 
became effective on January 2,1990. A 
period of 120 days should be adequate 
for this purpose, since the Final Rule 
does not require extensive retrofitting or 
major modifications of existing 
equipment. The Agency believes that 
120 days is also adequate time for 
employers to obtain the necessary 
hardware needed for compliance with 
the new standard (primarily locks and 
tags). Lastly, this amount of time should 
be adequate for employers to ensure 
that their work practices conform to the 
requirements of the new standard.

However. OSHA received some 
evidence during the rulemaking that it 
could take some employers a year or 
more to incorporate the training required 
by the standard into their existing 
training programs. For example. Mr. 
Lamont Turner, testifying on behalf of 
Edison Electric institute, stated that it 
took his company 15 months to 
restructure their training program in
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order to meet regulations on hazardous 
waste (Tr. 2-170). Therefore, OSHA is 
making the requirements on training 
contained in § 1910.332 effective one 
year from the date of publication of the 
standard.
vm. List of Index Terms

Electric power fire prevention: 
flammable materials: occupational 
safety and health: Occupational Safety 
and Health Administration: safety; signs 
and symbols; and tools.
IX. Federalism

This Final Rule has been reviewed in 
accordance with Executive Order 12612 
{52 FR 41635. October 30. 1987). 
regarding Federalism. This Order 
requires that agencies, to the extent 
possible, refrain from limiting state 
policy options, consult with states 
before taking any actions which would 
restrict slate policy options, and lake 
such actions only if there is clear 
constitutional authority and the 
presence of a problem of national scope. 
The Order provides for preemption of 
state law only if there is a clear 
Congressional intent for the Agency to 
do so. Any such preemption is to be 
limited to the extent possible.

Section 18 of the Occupational Safety 
and Health Act (OSH Act} expresses 
Congress' clear intent to preempt state 
laws relating to issues on which Federal 
CSKA has promulgated occupational 
safety and health standards. Under the 
OSH Act, a state can avoid preemption 
only if it submits, and obtains Federal 
approval of. a plan for the development 
of such standards and their 
enforcement. Occupational safety and 
health standards developed by such 
Plan-States must, among other things, be 
at least as effective in providing safe 
and healthful employment and places of 
employment as the Federal standards. 
Where such standards are applicable to 
products distributed or used in interstate 
commerce, they may not unduiy burden 
commerce and must be justified by 
corr.peiFug local conditions. {See section 
1P.(cU2} c-'ir.e OSH Act.}

The Federal standard on electrical 
safety-related work practices addresses 
hazards which are not unique to anyone 
state or region of the country. 
Nonetheless, states with occupational 
safety and health plans approved under 
section 13 cf the OSH Act will be able to 
deveioD their own state standards to 
deal with any special problems which 
might be encountered in a particular 
state. Moreover, because this standard 
is written in general, performance- 
criented terms, there is considerable 
flexibility for state plans to require, ar.d 
for affected employers to use. methods

of compliance which are appropriate to 
the working conditions covered by the 
standard.

In brief, this Final Rule addresses a 
clear national problem related (a 
occupational safety and health in 
general industry. States which have 
elected to participate under section 18 of 
the OSH Act are not preempted by this 
standard ana will be able to addres3 
any special conditions within the 
framework of the Federal Act, while 
ensuring that the state standards are at 
least as effective as this standard.
X. State Plan Standards

The 23 states and 2 territories with 
their own OSHA approved occupational 
safety and health plans must adopt a 
comparable standard within 8 months of 
the publication date of the final 
standard. These states and territories 
are: Alaska. Arizona. California. 
Connecticut.1* Hawaii, Indiana. Iowa, 
Kentucky, Maryland, Michigan, 
Minnesota. Nevada. New Mexico, New 
York,20 North Carolina. Oregon, Puerto 
Rico, South Carolina. Tennessee. Utah, 
Vermont. Virginia, Virgin Islands. 
Washington, and Wyoming. Until such 
time as a state standard is promulgated. 
Federal OSHA will provide interim 
enforcement assistance, as appropriate, 
in these states.
XI. Authority

This document was prepared under 
the direction of G.F. Scanned. Assistant 
Secretary of Labor for Occupational 
Safety and Health, U.S. Department of 
Labor. 200 Constitution Avenue NW., 
Washington, DC 2C21Q.

Accordingly, pursuant to sections 4, 6. 
and 8 of the Occupational Safety and 
Health Act of 137G {23 U.S.C. S53, 655, 
657). Secretary' of Labor's Order No. 9— 
83 (48 FR 35736). and 29 CFR part 1911.
29 CFR part 1310 is amended a3 set forth 
below.

Signed at Washington. DC. this 27th of 
July 1990.
GS. ScannelL
Assistant Secretary of Labor.

Part 1910 of title 29 of the Code of 
Federal Regulations is amended as 
follows:.

PART 1910—{AMENDED}

1. The authority citation for subpart D 
of part 1910 continues to read as 
follows:

Authority: Secs. 4. 6. 3. Occupational Safety 
and Health Act of 1970 (29 U.S.C. 653,655.

14 Plan covers only Slate anti local jwv«rnawrU 
e.’.inioyeea.

5» Plan covers only anti locoi ^ov^-nment 
en.plovwes.

657); Secretary of Libor’s Order No. 12-71 (J5 
FR 3734). 8-78 (41 FR 25059). Or 9-83 {43 FR 
35736), as applicable. Sections T910.23, 
1910.24. 1910.23, 1310.25, and 1910-28 also 
issued under 29 CFR part 1311.

2. Paragraph (c)(3}(vin) of § 1910-26 is 
revised to read as follows:

§ 19.10.2S Portable metal ladders.

(c> - * *
(3) • * -
(viii) See § 19102333(c) for work 

practices to be used when work is 
performed on or near electric circuits.

Subpart F—Authority [Amended!

3. The authority citation for subpart F 
of part 1910 continues to read as 
follows:

Authority: Secs. 4. 6. 8, Occupational Safety 
and Health Actor 1970 (29 LT.S.G 653.635.
557 V. Secretary of Libor'a Order No. 12-71 
FR 8754). 8-76 (41 FR 25059). or 9-83 (48 FR 
35736). as applicable. Sections 1910.66, 
1310.67.1910.68. and 1915.70 also issued 
under 29 CFR part 1911.

4. Entire paragraph (b)(4) of § 1910.67 
is revised to read as follows:

§ 1910.37 Vehicle-mounted elevating and 
rotating work platforms.

lb) * ' •
(4) For operations near overhead 

electric lines, see § 1910.333(c)(3).

5. Paragraphs (b)(4) and (c](3)(iv)(e) of 
§ 1910 53 are revised to read as follows:

§ 1910.68 Menliftd.

(b> * ’ •
(4) Rfiferer.ee to other codes and 

subpans. The following codes, and 
subparts of this part, are applicable to 
this section: Safety Code for Mechanical 
Power Transmission Apparatus, ANSI 
B15.1-1953 (R 1953). and subpart O; 
suboart S; Safety Code for Fixed 
Ladders, ANSI A14.3-1956. and Safety 
Requirements for Floor and Wall 
Openings. Railings and Toeboards.
ANSI A12.1-1967. and subpart D.

(c) * ' '
(5) * * *
(iv) * - *
(c) Where flammable vapors or 

combustible dusts may be present, 
electrical installations shall be in 
accoidance with the requirements of 
subpart S of this part for such locations.
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Subpart G—Authority [Amended]

6. The authority citation for subpart G 
of part 1910 continues to read as 
follows:

Authority: Secs. 4. 8.8, Occupational Safely 
and Health Act of 1970 (29 U.S.C. 653, 655. 
657V. Secretary of Labor's Order No. \Z~7\ (36 
FR 8754), 6-76 (41 FR 25059), or 9-63 (48 FR 
35736], as applicable. Sections 1910.94 and 
1910.99 also issued under 29 CFR part 1911.

§ 1910.94 [Amended]
7. The words: “the National Electrical 

Code. NFPA 70-1971: ANSI Cl-1971 
(Rev. of Cl-1968)" are removed from 
paragraph (a)(2)(iii) of § 1910.94 and are 
replaced with: “Subpart S of this part.”

Subpart H—Authority [Amended]

8. The authority citation for subpart H 
of part 1910 is revised to read as 
follows:

Authority: Secs. 4. 6. 8. Occupational Safety 
and Health Act of 1970 (29 U.S.C. 633. 653. 
657): Secretary of Labor's Order No. 12-71 (36 
FR 8754]. 8-76 (41 FR 25059), or 9-83 148 FR 
33736). as applicable. Sections 1910.103. 
1910.106.1910.107.1910.108. 1910.109. and 
1910,110 also issued under 29 CFR part 1911.

Section 1910.120 issued under the authority 
of section 126 of the Superfund Amendments 
and Reauthonzalion Act of 1966 as amended 
[29 U.S.C. 655 note), secs. 6 and 8 of the 
Occunational Safety and Health Act of 1970 
129 U.S.C. 655. 657). secs. 4 of the 
Administrative Procedure Act (5 U.S.C. 553). 
2D CFR part 1911. and Secretary of Labor's 
Order 9-83 (48 FR 357361.

9. Paragraph fb)[3)(iii)(e) of § 1910.103 
is revised to read as follows:

§ 010.103 Hydrogen.

lb) * * *
13) • • •
(iiil • • •
(e) Electric equipment shall be in 

accordance with the requirements of 
subpart S of this part for Class I.
Division 2 locations.

10. Section 1910.106 is amended to 
remove the acronym “NEC” from the 
boxheads in Tables 11-18 and H-19. and 
Paragraph (h](7)(iii](ay is revised to read 
as follows:

§ 1910.106 Flammable and combustible 
'iquids.

(h) * * *
(/)'••
(iii) Eiectrica!. (c) All electric wiring 

and equipment shall be installed in 
accordance with subpart S of this part.

§ 1910.110 (Amended]
11. The words “National Electrical 

Code” are removed from the boxhead in 
Table H-28 in 9 1910.110.

Subpart N—-Authority [Amended]
12. The authority citation for subpart 

N of part 1910 continues to read as 
follows:

Authority: Secs. 4. 6. 8. Occupational Safety 
and Health Act of 1970 (29 U.S.C. 683, 655. 
657); Secretary of Labor's Order No. 12-71 (36 
FR 8754), 8-76 (41 FR 25059). or 9-83 (48 FR 
35736). as applicable. Sections 1910.177. 
1910.178.1910.179. 2910.183.1910.194,
1910.189. and 1910.190 also issued under 29 
CFR part 1911.

13. The introductory text of paragraph 
(c)(2) of 11910.178 is revised to read as 
follows:

§ 1910.178 Powered Industrial trucks.
• * » • »

(c) • • *
(2) For specific areas of use. see Table 

N-l which tabulates the information 
contained in this section. References are 
to the corresponding classification as 
used in subpart S of this part.
* 4 * • »

14. Paragroph (g)(l)(i) of 5 1910.179 is 
revised to read as follows:

18. Paragraph (f|(4](iv!(B) oF § 1910-252 
is revised to read as follows:
§ 1910.252 Welding cutting, and brazing.

(B) Wiring and electric equipment in 
compressor or booster pump rooms or 
enclosures shall conform to the 
provisions of subpart S of this part for 
Class I, Division 2 locations.
V « « • «

Subpart R—Authority [Amended]
19. The authority citation for Subpart 

R of part 1910 is revised to read as 
follows:

Authority: Secs. 4. 6. 0. Occupational Safetv 
and Health Act of 1970 (29 U.S.C. 6S3. 655. 
657): Secretary of Labor's Order No-12-71 (36 
FR 8754]. 8-76 (41 FR 25059). or 9-83 (48 FR 
35736). as applicable. Sections 1910.261. 
1910.262. 1910.265. 1910.266. 1910.267.
1910.268.1910.272. 1910.274. and 1910.275 also 
issued under 29 CFR part 1911.

20. Paragraphs (g)(l)(iv) and (k)(16) of 
§ 1910,261 are revised to read as 
follows:

§ 1910.261 Pulp, paper, and paperboard 
mills.

§ 1910.179 Overhead and gantry cranes.

(g) Electric equipment—(1) General.
(i) Wiring and equipment shall comply 
with subpart S of this part.
% • » * 9

15. Paragraph (j) of 1 1910.180 is 
revised to read as follows:

§ 1910.160 Crawler, locomotive, and truck 
cranes.

(j) Operations near overhead lines.
For operations near overhead electric 
lines, see 11910.333(c)(3). *

16. Entire paragraph (j)(5) of
§ 1910.181 is revised to read as follows:

§ 1910.181 Derricks.

til ' • *
(5] Operations near overhead lines.

For operations near overhead electric 
lines, see S 1910.333(c)(3).

Subpart Q— Authority [Amended]
17. The authority citation for subpart 

Q of part 1910 continues to read as 
follows:

Authority: Secs. 4. 6. 8. Occupational Safety 
and Health" Act of 1970 (29 U.S.C. 653. 655. 
G57); Secretary of Labor's Order No. 12-71 (36 
FR 8754). 8-76 {41 FR 25059). 9-83 (48 FR 
3573G). or 1-90 (55 FR 9033). as applicable; 5 
U-S.C. 553: 29 CFR part 1911.

(8) * ’ #
(1) * * *
(iv) Electric equipment shall be of the 

explosion-proof type, in accordance 
with the requirements of subpart S of 
this part.

fk) ’ * ’
(16) Grounding. All calender stacks 

and spreader bars shall be grounded in 
accordance with subpart S of this Part 
as protection against shock induced by 
static electricity.

§ 1910.265 (Amended]
21. Paragraph (c)(12) of § 1910.265 is 

removed and reserved.

§ 1910.266 (Amended]
22. Paragraph (c)(6)(xxii) of § 1910.266 

is removed.
Subpart S—Authority [Amended]

23. The Authority Citation for subpart 
S of part 1910 is revised to read as 
follows:

Authority: Secs. 4, 6. 8. Occupational Safely 
and Health Act of 1970 (29 U.S C. 653. 655. 
657); Secretary of Labor's Order No. 6-76 (41 
FR 23059) or 9-83 (48 FR 35736). as applicable; 
29 CFR part 1911.

§1910.304 [Amended!
24. Entire paragraph (b)(1) of

§ 1910-304 is removed and reserved.
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25. Sections 1910.331 through 1910.335 
are added to Subpart S to read as 
follows:
Safety-Related Work Practices 

5 tS'0.331 Scope.
(a) Covered work by both qualified 

and unqualified person.?. The provisions 
of 1910.331 through 1910.235 cover 
electrical safety-related work practices 
for both qualified persons (those who 
have training in avoiding the electrical 
hazards of working on or near exposed 
energized parts) and unqualified persons 
(these with little or no such training) 
working on. near, or with the following 
installations:

(1) Premises wiring. Installations of 
electric conductors and equipment 
within or on buildings or other 
structures, and on other premises such 
as yards, carnival, parking, and other 
lots, and industrial substations:

(2) Wiring for connection to supply. 
Installations of conductors that connect 
to the supply oi electricity, and

(3) Other wiring, installations of other 
outside conductors on the premises.

%(4) Optical fiber cable. Installations of 
optical fiber cable where such 
installations are made along with 
electric conductors.

Note: See 5 1910.399 for the definition of 
"qualified person." See § 1910.332 for training 
requirements that apply to qualified and 
unqualified persons.

(b) Other covered work by unqualified 
persons. The provisions of §§ 1910.331 
through 1910.335 also cover work 
performed by unqualified persons on. 
near, nr with the installations listed in 
paragraphs (c)(1) through (c)(4) of this 
section.

fc) Excluded work by qualified 
persons. The provisions of §5 1310.331 
through 1310.335 do net apply to work 
performed by qualified persons on or 
directly associated with the following 
installations:

(i) Generation, transmission, and 
distribution installations. Installations 
for the generation, control, 
transformation, transmission, and 
distribution of electric energy (including 
communication and metering) located in 
buildings used for such purposes or 
located outdoors.

Note 1: V/ork on or directly associated with 
installations oi utilization equipment used for 
purposes other than generating, transmuting, 
or distributing electric energy (such as 
installations which are in office buildings, 
warehouses, garages, machine shops, or 
recreational buildings, or other utilization 
installations which are not an integral part of 
a generating installation, substation, or 
control center] is covered under paragraDQ 
(a)(t ] of this section.

Note 2; Work on or directly ossoctafod with 
generation, transmission, or distribution 
installations includes:

(1) Work performed directly on such 
installations, such as repairing overhead cr 
underground distribution lines ar repairing a 
fead-waier pump for the boiler in a 
generating plane

(2! Work directly associated with such 
installations, such as line-clearance tree 
trimming and replacing utility poies.

(3) Work on electric utilisation circuits in a 
generating plant provided than

(AJ Such circuits are commingled with 
installations of power generation equipment 
or circuits, and

(E) The generation equipment or circuits 
present greater aiecircai hazards than those 
posed by the utilization equipment or circuits 
(such as exposure to higher voltages or lack 
of overcurrent protection].

(2) Communicct.or,} installations. 
Installations of communication 
equipment to the extent that the work is 
covered under § 1910.268.

(3) Installations in vehicles. 
Installations in snips, watercraft, 
railway- rolling stock, aircraft, or 
automotive vehicles other than mobile 
homes and recreational vehicles.

(4) Railway installations. Installations 
of railways for generation, 
transformation, transmission, or 
distribution of power used exclusively 
for opera licit of rolling stock or 
installations of railways used 
exclusively for signaling and 
communication purposes.

§ 1910.232 Training.
(a) Scope. The training requirements 

contained in this section apply to 
employees who face a risk of electric 
shock that is net reduced to a safe level 
by the electrical installation 
requirements of H 1910.3C3 through 
19I0.3C8.

Note: Employees in occupation^ l.s'.ed in 
Table S—1 face such a risk and arc required to 
be trained. Other employees who also may 
reasonably be expected to face a comparable 
risk of injury due to electric shock or other 
ciectrical hazards must also be trained.

(b) Content of training. {l) Practices 
addressed in this standard. Employees 
shall be trained in and familiar with the 
safety-related work practices required 
by §§ 1910.331 through 1910.335 that 
pertain to their respective job 
assignments.

(2) Additional requirements for 
unqualified persons. Employees who are 
covered by paragraph (a) of this section 
but who are not qualified persons shall 
also be trained in and familiar with any 
electrically related safety practices not 
specifically addressed by f § 1910-331 
through 1910.335 but which 3re 
necessary for their safety.

(3] Additional requirements for 
qualified persons. Qualified persons 
(i.e.. those permitted to work on or near 
exposed energized parts) shall, at a 
minimum, be trained Ln and familiar 
with the fallowing;

(i) The skills and techniques 
necessary to distinguish exposed live 
parts from outer parts of electric 
equipment,

(it; The skills and techniques 
necessary to determine the nominal 
voltage of exposed live parts, and 

(iii) The clearance distances specified 
in § 1920.333(c) and the corresponding 
voltages to which the qualified person 
will be exposed.

Note l: Far ±e purposes of 51 1910J31 
through 1910.335. a person musi have ihc 
training required by paragraph (b)(3) of this 
section in order to be considered a qualified 
person.

Note 2: Qualified persons whose work on 
energized equipment involves either direct 
ccm.aet or non'.ict by menus ci *.oc2s cr 
materials must also have the training needed 
to meet § 1919.333(c)(2).

(c) Type of training. The training 
required by this section shall be of the 
els ssroom or on-the-jcb type. The 
degree of training provided shall he 
determined by the risk to the employee.

Table S-4.—Typical Occupational

Categories of Employees Facing a 
Higher Than Normal Risk cf Elec­

trical Accident

Cccucauon

5 u« collar suoervscrs.'
Electrical ana electronic engineers.1 
E ectncai 30.0 secuonc saiccment acsem&iers.' 
Eiecircsi arc electronic tecr.mcsars.'
Eisc!; :c:ans.
inousrr.n rciacHr>e senators.‘
Materai hanaung equ'Cment operators.1 
V-ocnanrcs arc rec-urers.1 
P&nr-ra.1
r acers ar,d rouS'Jbcuts.1 
Stationary enq'neers. <
/.'elders.

1 Workers ur> tries# groups oo not need to be 
trained rf ifietr work or me work cf those trey 
sueervis# does not Bong them o* the emDfoyees 
they suoeivise close enougn to exacts eo pans of 
eiecv.c circuits ooeraung at SO veils or more to 
ground for 4 hazard ic exat.

§ 1910.333 Selection and use of work 
practices.

(a} General. Sufety-re:3ted work 
practices shall be employed to prevent 
electric shock or other injuries resulting 
from either direct or indirect electrical 
contacts, when work is performed near 
or on equipment or circuits which are or 
may be energized. The specific safety- 
rented work practices snail be
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consistent with the nature and extent of 
the associated electrical hazards.

(1) Deenergized parts. Live parts to 
which an employee may be exposed 
shall be deenergized before the 
employee works on or near them, unless 
the employer can demonstrate that 
deenergizing introduces additional or 
increased hazards or is infeasible due to 
equipment design or operational 
limitations. Live parts that operate at 
less than 50 voits to ground need not be 
deenergized if there will be no increased 
exposure to electrical bums or to 
explosion due to electric arcs.

Note 1: Examples of increased or 
additional hazards include interruption of life 
support equipment. deactivation of 
emergency alarm sysiems, shutdown of 
hazardous location ventilation equipment, or 
removal of illumination for an area.

Note 2: Examples of work that may be 
performed on or near energized circuit parts 
because of infeasibility due to equipment 
design or operational limitations include 
testing of electric circuits that can only be 
performed with the circuit energized and 
work on circuits ‘hat Fnrm an integral part «f 
a continuous industrial process in a chemical 
plant that would otherwise need to be 
completely shut down in order to permit work 
on one circuit or piece of equipment.

Note 3. Work on or near deenergized par's 
is covered by paragraph (b) of this section.

(2) Energized parts. If the exposed live 
part3 are not deenergized [i.e.. for 
reasons of increased or additional 
hazards or infeasibility), other safety- 
related work practices shall be used to 
protect employees who may be exposed 
to the electrical hazards involved. Such 
work practices shall protect employees 
against contact with energized circuit 
parts directly with any part of their 
body or indirectly through some other 
conductive object. The werk practices 
that are used shall he suitable for the 
conditions under which the work is to
be performed and for the voltage level of 
the exposed electric conductors or 
circuit parts. Specific work practice 
requirements are detailed in paragraph
(c) of this section.

(b) U oriting on or near e:<possd 
deenergized peris. (1) Application. This 
paragraph applies to work on exposed 
deenergized parts or near enough to 
them to expose the employee to any 
electrical hazard they present. 
Conductors and parts of electric 
equipment that have been deenergized 
hut have not been locked out or tagged 
in accordance with paragraph (b) of this 
section shall be treated as energized 
Ports, and paragraph (c) of this section 
Applies to work on or near them.

U! Lockout and tagging. While any 
employee is exposed to contact with 
"•arts cf fixed electric equipment or 
circuits which have been deenergized.

the circuits energizing the parts shall be 
locked out or tagged or both in 
accordance with the requirements of 
this paragraph. The requirements shall 
be followed in the order in which they 
are presented (i.e., paragraph (b](2'(i) 
first, then paragraph (b;(2)(ii). etc.).

Note 1: As used in this section, fixed 
equipment refers to equipment fastened in 
piece or connected by permanent wiring 
methods.

Note 2i Lockout and tagging procedures • 
that comply with paragraphs (c) through (f) of 
S 1910.147 will aiso be deemed to comply 
with paragraph (b)(2) of this section provided 
than

(1) The procedures address the electrical 
safety hazards cot ered by this Subpart: and

(2) The procedures also incorporate the 
requirements of paragraphs (b)f2)(iil’(D) and 
(b)(2)(ivi(BI of this section.

(i) Procedures. The employer shall 
maintain a copy of the procedures 
outlined in paragraph (b)(2) and shall 
make it available for inspection by 
employees and by the Assistant 
Secretary of Labor and his or her 
authorized representatives.

Note: The written procedures may be in the 
form of a copy of paragraph (h) of this 
section.

(ii) Deenergizing equipment. (A) Safe 
procedures for deenergizing circuits and 
equipment shall be determined before 
circuits or equipment are deenergized.

(B) The circuits and equipment to be 
worked cn shall be disconnected from 
all electric energy sources. Control 
circuit devices, such as push buttons, 
selector switches, and interlocks, may 
not be used as the sole means for 
deenergizing circuits cr equipment. 
Interlocks for electric equipment may 
not be used as a substitute for lockout 
and tagging procedures.

(C) Stored electric enersy which might 
endanger personnel shall be released. 
Capacitors shall be discharged and high 
capacitance elements shall be short- 
circuited and grounded, if the stored 
electric energy might endanger 
personnel.

Note: If the capacitors or associated 
equipment are handled in meeting this 
requirement, they shall be treated as 
energized.

(D) Stored non-electrical energy in 
devices that could reenergize electric 
circuit parts shall be blocked cr relieved 
to the extent that the circuit parts could 
not be accidentally energized by the 
device.

(iii) Application of locks and togs. (A) 
A lock and a tag shall be placed on each 
disconnecting means used to deenergize 
circuits ar.d equipment on which work is 
to be performed, except as provided in 
paragraphs (b)Unifi)(C] and (b)(:)(iii)(El

of this section. The lock shall be 
attached so as to prevent persons from 
operating the disconnecting means 
unless they resort to undue force or the 
use cf tools.

(B) Each tag shall contain a statement 
prohibiting unauthorized operation of 
the disconnecting means and removal of 
the tag.

(C) If a lock cannot be applied, or if 
the employer can demonstrate that 
tagging procedures will provide a level 
of safety equivalent to that obtained hv 
the use of a lock, a tag may be used 
without a lock.

(D) A tag used without a lock, as 
permitted by paragraph (b)(2)(iii)(C) cf 
this section, shall be supplemented by at 
least one additional safety measure that 
provides a level of safety equivalent to 
that obtained by the use of a lock. 
Examples of additional safety measures 
include the removal of an isolating 
circuit element, blocking of a controlling 
switch, or opening of an extra 
disconnecting device.

(E) A lock may be placed without a 
tag only under the following conditions:

(J) Only one circuit or piece of 
equipment is deenergized, and

(2) The lockout period does not extend 
beyond the work shift, and

(3) Employees exposed to the hazards 
associated with reenergizing the cL-cvit 
or equipment are familiar with this 
procedure.

(iv) Verification of deenergized 
condition. The requirements of this 
paragraph shall be met before any 
circuits or equipment can be considered 
and worked as deenergized.

(A) A qualified person shall operate 
the equipment operating controls or 
otherwise verify that the equipment 
cannot be restarted.

(E) A qualified person shall use test 
equipment to test the circuit elements 
and electrical parts of equipment to 
which employees will be exposed ar.J 
shall verity that the circuit elements ar.J 
equipment parts are deenargized. The 
lest shall aiso determine if any 
energized condition exists as a result of 
inadvertently induced voltage or 
unrelated voltage backfeed even though 
specific parts of the circuit have been 
deenergized and presumed to be safe. If 
the circuit to be tested is over 600 volts, 
nominal, the test equipment shall be 
checked for proper operation 
immediately before and immediately 
after this test

(v) Reenergizing equipment. These 
requirements shall be met. in the order 
given, before circuits or equipment are 
re-energized, even temporarily,

(A) A qualified person 3nall conduct 
tests and visual inspections, as
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necessary, to verify that all tools, 
electrical jumpers, shorts, grounds, and 
other such devices have been removed, 
so that the circuits and equipment can 
be safely energized.

(B) Employees exposed to the hazards 
associated with reenergizing the circuit 
or equipment shall be warned to stay 
ciear of circuits and equipment.

(C) Each lock and tag shall be 
removed by the employee who applied it 
or under his or her direct supervision. 
However, if this employee is absent 
from the workplace, then the lock or tag 
may be removed by a qualified person 
designated to perform this task provided 
that:

(1) The employer ensures that the 
employee who applied the lock or tag is 
not available at the workplace, and

(2) The employer ensures that Lie 
employee is aware that the lock or tag 
has been removed before he or she 
resumes work at that workplace.

(D) There shall be a visual 
determination that all employees are 
clear of the circuits and equipment.

(c) Working on or near exposed 
energized parts. (1) Application. This 
paragraph applies to work performed on 
exposed live parts (involving either 
direct contact or contact by means of 
tools or materials) or near enough to 
them for employees to be exposed to 
any hazard they present.

(2) Work cn energized equipment.
Oniy qualified persons may work on 
electric circuit parts or equipment that 
have not been deenergized under the 
procedures of paragraph (b) of this 
section. Such persons shall be capable 
cf working safely on energized circuits 
and shall be familiar with the proper use 
cf special precautionary techniques, 
personal protective equipment. 
insulating and shielding materials, and 
insulated tools.

(3) Overhead lines. If work is to be 
performed near overhead lines, the lines 
shall be deenergized and grounded, or 
other protective measures shall be 
provided before work is started. If the 
lines are to be deenergized, 
arrangements shall be made with the 
person or organization that operates or 
controls the electric circuits involved to 
deenergize and ground them. If 
protective measures are provided such 
as guarding, isolating, or insulating, 
these precautions shall prevent 
employees from contacting such lines 
directly with any part of their body or 
indirectly through conductive materials, 
tools, or equipment.

Vote: The work practices used by qualified 
persons installing insulating devices on 
overhead power transmission or distribution 
line* are not covered by 5§ 1910.332 through 
ifrtu. Under paragraph (c|(2) of this

section, unqualified persons are prohibited 
from performing this type of work.

(1) Unqualified persons. (A) When an
unqualified person is working in an 
elevated position near overhead lines, 
the location shall be such that the 
person and the longest conductive 
object he or she may contact cannot 
come closer to any unguarded, energized 
overhead line than the following 
distances:

(2) For voltages to ground 50kV or 
below—10 ft. (305 cm);

[2] For voltages to ground over 50kV— 
10 ft. (305 cm) plus 4 in. (10 cm) for every 
lOkV over 50kV.

(B) W'hen an unqualified person is 
working on the ground in the vicinity of 
overhead lines, the person may not bring 
any conductive object closer to 
unguarded, energized overhead lines 
than the distances given in paragraph 
(c)(3)(i)(A) of this section.

Note: For voltages normally encountered 
with overhead power lines, objects which do 
not have an insulating rating for the voltage 
involved are considered to be conductive.

(ii) Qualified persons. When a 
qualified person is working in the 
vicinity of overhead lines, whether in an 
elevated posttton or on the ground, the 
person may not approach or take any 
conductive object without an approved 
insulating handle closer to exposed 
energized parts than shown in Table 5-5 
unless:

(A) The person is insulated from the 
energized part (gloves, with sleeves if 
necessary, rated for the voltage involved 
are considered to be insulation of the 
person from the energized part on which 
work is performed), or

(B) The energized part is insulated 
both from all other conductive objects at 
a different potential and from the 
person, or

(C) The person is insulated from all 
conductive objects at a potential 
different from that of the energized part.

Table S-5.—Approach Distances for 
Qualified Employees Alternating 

Current

Voltage range (phase to 
phase)

Minimum approach 
distance

30CV and less...................... Avoid contact.
Over 300V, not over 1 tL 0 in. 130.S cm).

750V.
Over 750V. not over 2kV.. 1 ft. 6 in. (46 cm).
Over 2kV, not over i5kV .. 2 ft. 0 in. (61 cm).
Over t£kV, not over 3 ft 0 in. (91 cm).

37kV.
Ovet 37kV, not over

67 5kV.
3 ft 6 in. (107 cm).

Over 87 5kV, not over 
i21kV.

4 ft. 0 in. (122 cm).

Table S-5.—Approach Distances for 
Qualified Employees Alternating 

Current—Continued

Voltage range (phase to Minimum aoproacn
phase) distance

Over 121 kV. not over 4 ft 6 m. (137 cm).
l4CkV.

(iii) Vehicular and mechanical 
equipment. (A) Any vehicle or 
mechanical equipment capable of 
having parts of its structure elevated 
near energized overhead lines shall be 
operated so that a clearance of io ft.
(305 cm) is maintained. If the voltage is 
higher than 50kV, the clearance shall be 
increased 4 in. (10 cm) For every lOkV 
over that voltage. However, under any 
of the following conditions, the 
clearance may be reduced:

(1) If the vehicle is in transit with its 
structure lowered, the clearance may be 
reduced to 4 ft. (122 cm). If the voltage is 
higher than 50kV, the clearance shall be 
increased 4 in. (10 cm) for every lOkV 
over that voltage.

(2) If insulating barriers are installed 
to prevent contact with the lines, and if 
the barriers are rated for the voltage of 
the line being guarded and are not a part 
of or an attachment to the vehicle or its 
raised structure, the clearance may be 
reduced to a distance within the 
designed working dimensions of the 
insulating barrier.

(3) If the equipment is an aerial lift 
insulated for the voltage involved, and if 
the work is performed by a qualified 
person, the clearance (between the 
uninsulated portion of the aerial lift and 
the power line) may be reduced to the 
distance given in Table S-5.

(B) Employees standing on the ground 
may not contact the vehicle or 
mechanical equipment or any of its 
attachments, unless:

(/) The employee is using protective 
equipment rated for the voitage; or

(2) The equipment is located so that 
no uninsulated part of its structure (that 
portion of the structure that provides a 
conductive path to employees on the 
ground) can come closer to the line than 
permitted in paragraph (c)(3)(iii) of this 
section.

(C) If any vehicle or mechanical 
equipment capable of having parts of its 
structure elevated near energized 
overhead lines is intentionally grounded, 
employees working on the ground near 
the point of grounding may not stand at 
the grounding location whenever there is 
a possibility of overhead line contact. 
Additional precautions, such as the use 
of barricades or insulation, shall be 
taken to protect employees from
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hazardous ground potentials, depending 
on earth resistivity and fault currents, 
which can develop within the first few 
feet or more outward from the grounding 
point.

(4) illumination, (i) Employees may 
not enter spaces containing exposed 
energized parts, unless illumination is 
provided that enables the employees to 
perform the work safely.

(ii) Where lack of illumination or an 
obstruction precludes observation of the 
work to be performed, employees may 
not perform tasks near exposed 
energized parts. Employees may not 
reach blindly into areas which may 
contain energized parts.

(3) Confined or enclosed work spaces. 
When an employee works in a confined 
or enclosed space (such as a manhole or 
vault) that contains exposed energized 
parts, the employer shall provide, and 
the employee shall use, protective 
shields, protective barriers, or insulating 
materials as necessary to avoid 
inadvertent contact with these parts. 
Doors, hinged panels, and the like shall 
be secured to prevent their swinging into 
an employee and causing the employee 
to contact exposed energized parts.

(6) Conductive materials and 
equipment- Conductive materials and 
equipment that are in contact with any 
part of an employee's body shall be 
handled in a manner that will prevent 
them from contacting exposed energized 
conductors or circuit parts. IF an 
employee must handle long dimensional 
conductive objects (such as ducts and 
pipes) in areas with exposed live parts, 
me employer shall institute work 
practices (such as the use of insulation, 
guarding, and material handling 
techniques) which wiil minimize the 
hazard.

(7) Portable ladders. Portable ladders 
shall have nonconductive siaeraiis if 
they are used where the employee or the 
ladder could contact exposed energized 
parts.

(8) Conductive apparel. Conductive 
articles of jewelry and clothing (such as 
watch bands, bracelets, rings, key 
chains, necklaces, metaiized aprons, 
cloth with conductive thread, or metal 
headgear) may not be worn if they might 
contact exposed energized parts. 
However, such articles may be worn if 
they are rendered nonconductive by 
covering, wrapping, or other insulating 
means.

(9) Housekeeping duties. Where live 
parts present an electrical contact 
hazard, employees may not perform 
housekeeping duties at such close 
distances to the parts that there is a 
possibility of contact unless adequate 
safeguards (such as insulating 
equipment or barriers) are provided.

Electrically conductive cleaning 
materials (including conductive solids 
such as steel wool, metaiized cleth. and 
silicon carbide, as well as conductive 
liquid solutions) may not be used in 
proximity to energized parts unless 
procedures are followed which will 
prevent electrical contact.

(10) Interlocks. Only a qualified 
person following the requirements of 
paragraph (c) of this section may defeat 
an electrical safety interlock, and then 
only temporarily while he or she is 
working on the equipment. The interlock 
system shall be returned to its operable 
condition when this work is completed.

§ 1910.334 Usa of equipment.
(a) Portable electric equipment This 

paragraph applies to the use of cord- 
and plug-connected equipment 
including flexible cord seta (extension 
cords).

(1) Handling. Portable equipment shall 
be handled in a manner which will not 
cause damage. Flexible electric cords 
connected to equipment may not be 
used for raising or lowering the 
equipment. Flexible cords may not be 
fastened with staples or otherwise hung 
in such a fashion as could damage the 
outer jacket or insulation.

(2) Visual inspection, (i) Portable 
cord- and piug-connccted equipment 
and flexible cord sets (extension cords) 
shall be visually inspected before use on 
any shift for external defects (such as 
loose parts, deformed and missing pins, 
or damage to outer jacket or insulation) 
and for evidence of possible internal 
damage (such as pinched or crushed 
outer jacket). Cord- and plug-connected 
equipment and flexible cord sets 
(extension cords) which remain 
connected once they are put in place 
and are not exposed to damage need not 
be visually inspected until they a;e 
relocated.

(11) If there is a defect or e\ itience of 
damage that might expose an employee 
to injury, the defective or damaged item 
shall be removed from service, and no 
employee may use it until necessary 
repairs and tests to render the 
equipment safe have been made.

(iii) When an attachment plug is to be 
connected to a receptacle (including any 
on a cord set), the relationship of the 
plug and receptacle contacts shall first 
be checked to ensure that they are of 
proper mating configurations.

(3) Crounaing-type equipment (i) A 
flexible cord used with grounding-type 
equipment shall contain an equipment 
grounding conductor.

(ii) Attachment piug3 and receptacles 
may not be connected or altered in a 
manner which would prevent proper 
continuity of the equipment grounding

conductor at the point where plugs are 
attached to receptacles. Additionally, 
these devices may not be altered to 
allow the grounding pole of a plug to be 
inserted into slots intended for 
connection to the current-carrying 
conductors.

(iii) Adapters which interrupt the 
continuity of the equipment groundin’? 
connection may not be used.

(4) Conductive work locations.
Portable electric equipment and flexible 
cords used in highly conductive work 
locations (such as those inundated with 
water or other conductive liquids), or in 
job locations where employees are 
likely to contact water or conductive 
liquids, shall be approved for those 
locations.

(5) Connecting attachment plugs. I;) 
Employees' hands may not be wet when 
plugging and unplugging flexible cords 
and cord- and plug-connected 
equipment, if energized equipment is 
involved..

(ii) Energized piug and receptacle 
connections may be handled only with 
insulating protective equipment if the 
condition of the connection could 
provide a conducting path to the 
employee's hand (if. for example, a cord 
connector is wet from being immersed in 
water).

(iii) Locking-type connectors shall be 
properly secured a fter connection.

(b[ Electric power and lighting 
circuits. (1) Routine opening and closing 
of circuits. Load rated switches, circuit 
breakers, or other devices specifically 
designed as disconnecting means shall 
be used for the opening, reversing, or 
closing of circuits under load conditions. 
Cable connectors not of the load-break 
type, fuses, terminal lugs, and coble 
splice connections may not be used for 
such purposes, except in an emergency.

(2) Reciosing circuits after protective 
device operation. After a circuit is 
deenergized by a circuit protective 
device, the circuit may not be manually 
reenergized until it has been determined 
that the equipment and circuit can be 
safely energized- The repetitive manual 
reciosing of circuit breakers or 
reenergizing circuits through replaced 
fuses is prohibited.

Note: When it can be determined from the 
design of the circuit and lha overcurrent 
devices involved that the automatic operation 
of a device was caused by an overload rather 
than a fault condition, no examination of the 
circuit or connected equipment is needed 
before the circuit is reenergized.

(3) Overcurrent protection 
modification. Overcurrent protection of 
circuits and conductors may not be 
modified, even on a temporary basis, 
beyond that allowed by § 1910.304(e).
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the installation safety requirements for 
overcurrent protection.

(c) Test instruments and equipment.
(1) Use. Only qualified persons may 
perform testing work on electric circuits 
or equipment.

(2) Visual inspection. Test instruments 
and equipment and all associated test 
leads, cables, power cords, probes, and 
connectors shall be visually inspected 
for external defects and damage before 
the equipment is used, if there is a 
defect or evidence of damage that might 
expose an employee to injury, the 
defective or damaged item shall be 
removed from service, and no employee 
may use it until necessary repairs and 
tests to render the equipment safe have 
been made.

(3) Rating of equipment. Test 
instruments and equipment ar.d their 
accessories shall be rated for the 
circuits and equipment to which they 
wiil be connected and shall be designed 
for the environment in which they will 
be used.

(d) Occasional use of flammable or 
ignitibte materials. Where flammable 
materials are present only occasionally, 
electric equipment capable of igniting 
them shall not be used, unless measures 
are taken to prevent hazardous 
conditions from developing. Such 
materials include, but are not limited to: 
flammable gases, vapors, or liquids; 
combustible dust: and ignitible fibers or 
Fiyings.

Note: Electrical installation requirements 
for locations where flammable materials are 
present on a regular basis are contained in 
§ 1910.307.

§ 1910.335 Safeguards for personnel 
protection.

(a) Use of protective equipment, (lj 
Personal protective 
equipment, (i) Employees working in 
areas where there arc potential 
electrical hazards shall be provided 
with, and shall use. electrical protective 
equipment that is appropriate for the 
specific parts of the body to be 
protected and for the work to be 
performed.

Note: Personal protective equipment 
requirements are contained in subpart I of 
this part.

(ii) Protective equipment shall be 
maintained in a safe, reliable condition 
and shall be periodically inspected or 
tested, as required by § 1910.137.

(iiij If the insulating capability of 
protective equipment may be subject to 
damage during use. the insulating 
material shall be protected. (For 
example, an outer covering of leather is 
sometimes used for the protection of 
rubber insulating material.)

(iv) Employees shall wear 
nonconductive head protection 
ivherever there is a danger of head 
injury from electric shock or bums due 
to contact with exposed energized parts.

(v) Employees shall wear protective 
equipment for the eyes or face wherever 
there is danger of injury to the eyes or 
face from electric arcs or flashes or from 
flying objects resulting from electrical 
explosion.

(2) General protective equipment and 
tools, (i) When working near exposed 
energized conductors or circuit parts, 
each employee shall use insulated tools 
or handling equipment if the tools or 
handling equipment might make contact 
with such conductors or parts. If the 
insulating capability of insulated tools 
or handling equipment is subject to 
damage, the insulating material shall be 
protected.

(A) Fuse handling equipment, 
insulated for the circuit voltage, shall be 
used to remove or install fuses when the 
fuse terminals are energized.

tB) Ropes and handiines used near 
exposed energized parts shall be 
nonconductive.

(ii) Protective shields, protective 
barriers, or insulating materials shall be 
used to protect each employee from 
shock, bums, or other electrically 
related injuries while that employee is 
working near exposed energized parts 
which might be accidentally contacted 
or where dangerous electric heating or 
arcing might occur. When normally 
enclosed live parts are exposed for 
maintenance or repair, they shall be 
guarded to protect unqualified persons 
from contact with the live parts.

(b) Alerting techniques. The following 
alerting techniques shall be used to 
warn and protect employees from 
hazards which could cause injury due to 
electric shock, bums, or failure of 
electric equipment parts:

(1) Safety signs and tags. Safety signs, 
safety symbols, or accident prevention 
tags shall be used where necessary to 
warn employees about electrical 
hazards which may endanger them, as 
required by $ 1910,145.

(2) Barricades. Barricades shall be 
used in conjunction with safety signs 
where it is necessary to prevent or limit 
employee access to work areas exposing 
employees to uninsulated energized 
conductors or circuit parts. Conductive 
barricades may not be used where they 
might cause an electrical contact 
hazard.

(3) Attendants. If signs and barricades 
do not provide sufficient warning and 
protection from electrical hazards, an 
attendant shall be stationed to warn and 
protect employees.

$ 1910.399 (Amended!
26. The numbered paragraph 

designations (1) through (137) are 
removed from the definitions in 
paragraph (a) of § 1910.399.

27. Reserved paragraphs (b). (c). and
(d) of 5 1910.399 are removed, and both 
the paragraph (a) designation and the 
heading “Definitions applicable to
§§ 1910.302 through 1910.330" are 
removed from paragraph (a) of 
§ 1910.399.

28. A definition of "Line-clearance 
tree trimming" is added between the 
definitions of "Lighting outlet" and 
"Listed"; a definition of "May" is added 
between the definitions of "Location" 
and "Medium voltage cable"; and two 
notes are added to the definition of 
"Qualified person" in $ 1910.399. The 
new definitions and the notes read as 
follows:

§ 1910.399 Definitions applicable to this 
subpart.
« « • • •

Lighting outlet. • • •
Line-clearance tree trimming. The 

pruning, trimming, repairing, 
maintaining, removing, or clearing of 
trees or cutting of brush that is within 10 
feet (305 cm) of electric supply lines and 
equipment. -

Location. ' * *
May. If a discretionary right, privilege, 

or power is conferred, the word "may" 
is used. If a right, privilege, or power is 
abridged or if an obligation to abstain 
from acting is imposed, the word "may" 
is used with a restrictive “no.” “not." or 
"only." (E.g.. no employer may . . .; an 
employer may not. . ,: only qualified 
persons may. . . .)
« * + t *

Quc!:ricdperson. ' ’ '
Note 1: Whether an employee is considered 

to be a "qualified person" will depend upon 
various circumstances in ihe workplace. It is 
possible and. in fact, likely for an individual 
to be considered "qualified” with regard to 
certain equipment in the workplace, but 
"unqualified" as to other equipment. (See 
5 1910.332(b)(3) for training requirements (hut 
specifically apply to qualified persons.)

Note 2: An employee who is undergoing on- 
the-job training and who. in the course of 
such training, has demonstrated an ability to 
perform duties safely at his or her level of 
training and who is under the direct 
supervision of a qualified person is 
considered to be a qualified person for the 
performance of those duties.
» « • » »
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