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CEPARTMENHT CF LABOR

Occupationat Safety end Heaith
Administration

29 CFR Fart 1210
[Docket S-016]
RIN 1218-AA32

Electrical Safely-Refatzd Work
Practices

ACeNcY: Occupational Safety and
Health Administration (QSHA), U.S.
Department aof Labaor.

ACTION: Final rule.

summaRry: The Occupational Safety and
Heaith Adminristration {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 ~ear exposed
energized snd decnergized paris of
eiectric 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
resuiting from unsafe work practices by
employess.

OSHA is also amending
misceilaneous provisions in the general
iadusyoy standards to: (1) Change
existing regulations referring to the 1971
» ational Electrical Code so that they
wiil refer instead to OSIiA's elecinical
standards: (2) remove existing electrical
work-practice requirements from other
parts of the general industry standards
so that all genera! electrical safety-
rolaied work practices will be coverad
in the electrical safety standards: and
{3) remove an existing provision relaling
{u consiruction {rom the general industry
electrical safety standards. These
changes promote uniformity and reduce
redundancy amoang the general industry
standaids.
erFecTivE DATE: The final rule, except
for § 1910.232, becomes effective on
December 4. 1990. Section 1310.332
becomas effective on August 6, 1991.
FOR FURTHER INFOSMATION CONTACT:
Mr. James F. Foster: U.S. Department of
Labor, Occupational Safety and Health
Administration, room N3637; 200
Constitution Avenue, NW., Weashington,
DC 20210 {202-323-8118}.
SUPPLEMENTARY INFORMATICN:

I. Background
A. Electric Shock

{tis well known that the hkuman body
witl conduct electricity, and that if direct

contac: is made with an electrigally
energized part while a similar contect is
made simulteneously with ancther
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 caontact
puint. usuaily the sround. Each vear
many workers suiler pain. injuries, and
death from such electric shochs. OSHA
estimat'es that there are more than 100
electrical fatalities in gzneral industry
each year.

The effects that electric shack will
have on an individual wiil depend upon
the type of circuit, its voltage,
resisiance. and amperage, the pathway
through the bedy, and the duration of
the centact. For example, electric shaocks
produced by alternating currents of
power line frequency {normally 60
Hertz) passing through the body of an
average adult from hand to foot for1
second can cause various effects,
starting from a condition of being barcly
percepiibie a: 1 milliampere t
invoiuntary muscuiar coatrol from 9 to
25 milliemperes. The passage of stil}
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 resuit from
either direct paralysis of the respiratory
systent {at 20 miiliamperes or mare),
failure of the heart to pump due o
ventricuiar fibrillation (at 73
milliamperes or more), cr immediate &nd
complets heart stoppaye {3t 4 amperss
or mare). Even if the shocking current
does not pass through vital organs or
nerve centers, sevare injuries such as
deep internal bumns can still occur. In
some cases. injuries caused by electric
shack can be a contributory cause of
delayed fatalities.

Burns suffered in eiectrical accidents
are also of great concern. These burn
may be of three basic types: electrical
burns, arc burns and thermal contact
buras. Electrical burns are the resuli of
the electric current flowing in the tissucs
and may be either skin deep cr may
aifect deeper lavers (muscles. bores.
etc.) or both. Tissue damage is caused
by the heat generated from the current
flow: if the erergy delivered by the
electric shock ig high. the body cannot
dissipaie the heat and the tissue is
burned. Typicaily. such electrical burms
are siow to heal. Arc bums. on the oiler
hand, are the result of high temperatures
produced by electric arcs or by
explosions close to the body. These
burns are similar to burns and blisters
produced by any high temperaiure

source. Finally, thermal contact burns
are those normally experienced from the
skin's contacting hat surfaces of

.averheated elaciric conductors,

conduits. or other energized aquipment.
All tvpes of burns may be produced
simuitanecusly.

Eleciric shock currents, even 4t levnls
as low as 3 miiliamperes, can aiso cause
injuries of an indirect or secondary
nature. In thig case. the involuntary
muscular reaction from the elec!sic
shock can cause bruises. bone frasiures.
and even death resuiting from coilisians
ar {alla.

B. Hozords Associated With Elect icity

Most electrical systems use the earth
to establish a voltage reference system
with respeact to ground. This is dore by
connecting a portion of the circuit to
ground. Since these systems use
conductors which have voitages to
ground, a shock hazard exists for
persons who are in electrical contart
with the earth and are exposed to the
conductors. If a person comes in contart

« 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.
elsctricity poses other hazards to
employees. For exampie. when a short
circuit cccurs or current flow is
interrupted, hazards are created from
the resuitant arcs. if the current invclved
is great enaugh. these ares can cause
injury or can start a fire. Fires canalso
be crezted by overhealing equipment or
by ¢nrductors carrying too much
curront. Extremely high-energy arce can
damage equipment causirg fragmented
metal to fly in ail directiors. In
atmespaeres which contain explasive
gases or vapcrs or combnstible dusts.
even low-energy arcs can cause violent
expicsions.

C. Nature of Eleclricel Accidents

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

For purposes of convenience. the first
and second accident-causing situations
are sometimes combined and simpiy
referred to as unsafe conditians. Thus,
electrical accidents can be generaliy
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considercd as being coused by unsafe
conditions. unsafe arcts. or. in what is
usuaily the case. combinations of the
twa. It should alsa be noted that
inadegnate maintanance can cause
equipment or installations which were
originaliv considered safe to detzriorate,
resuiiing in an unsafe condition.

Sume unsaie eiectric equigment and
instailation:s can be identified. for
exampla, by the presence of faulty
insulation, improper groundingz. loase
connections. defective parts, groand
fauits in equipment, or unguarded live
parts. The environment can alsc tea
caontributory factor to electrical
accidents in a number of ways. For
example, envirorurents containing
flammabie vapors. liguids or gases,
areas CONtaining cOITOsive atmospher:s.
and wet and damp locations ar2 some
unsa‘ia environments aifecting electrical
safety. Finaily, some unsafe acts can be
recognized as, typically, the failure to
deenergize electric equipment when it is
being repaired or inspacted, the
intentional uee of abviousty detective
and unsafe tcols. or the use of tools cr
equipment toa close to energized parts.

D. Protactive Measures

There are various generat ways of
protecting employees from the hazards
of electric shock. including insulation
and zuarding of live parts. Insuiation
provides an etectrical barrier to the flow
of current. To be eifective, the insulation
must be appropriate for the voltage, and
the insulating material must be
undamaged. ciean. and dry. Guarding
prevents the employee from coming too
close to energized parts. it can Te in the
fcrm of e physical barricade, or it can be
providad 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 emplovees from electric
shock: however, it is normally a
secondary protective mezsure. To keep
guards or enciosures 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 aperate the
overcyrrent devices in the circuit. i a
live part accidentally comes in contact
with a grounded enclosure. currert flow
is directed back to earth. and the circuit
pratective devices (e.g., fuses and cirnuit
S eakers) can interrupt the circuit.

These protective measures help
ensure the safe instaliation of electric
equipment and are prescribed by the
fegujations presently contained in 29
CFR part 1910, subpart S. Addressing

commoen vrsafe condi*rus. these rules
cover such safety cons..lerations as
guardiag and insolatic.. of live parts.
grounding of equipment enclosures. and
pratection of circuits from overcarrent.

However, even though equipment may
be in compliance with the installation
reguirements fir subpart S, the employee
is atil]l expesed to electrical hazards. An
un<afe work practice e2n incraase the
gravity of the hazards, which under
normal conditions wouid be controtled
and would pose na scrigus risk to the
worker. For example, an emplovee
carrying a ladder cotld approach
expased live parts that ar2 guarded by
instailation beyond normal reachking
distance. The emplovee's bringing the
ladder close to the live parts expases
the worker to hazards much greater than
those present onder usual werking
conditions.

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

Ancther important safety practice
involves the use of electrical protective
devices. such as rubber gloves and
rultber mats for the purpose of
insulation against live parts. or live-line
tools for purposes of both insulation and
manipuiation of energized parts {rom a
distance. However, to assure the
protection of the emcloyce. 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. Need for Final Regulation

The current electrical safety
standards contained in subpart 5 of part
1910 provide employees with protection
from hazards pased by electrical
instaliations. By requiring such
protective measures as guarding of live
narts and grounding of equipment
enclosures, the current regulations make
most types of electric equipment
reasanatly safe under normal
conditions.

However, even normally safe
equipment can pose hazards under
certain conditions. A few illustrations
may heip 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
scmaone approaches a power line with
a long ladder or a crane. Since the
overhead power lines were not decigned
to provide compiete protection under
such circumstances, safe work practices
(e.g.. maintaining a safe distanze] must
be used tc mfuimiza the hazards
involved.

Arother common example of a
normally safe installation pesing
hazards is equipment undergoing
mainteaance. Under normal operating
conditions, live parts of equipment are
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 wark practices
used in such situations jnclude
eguipment deenergizinz. lockout and
tagging procedures, and the usa 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 vapaors
from paint thinner being used nearbyv,
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 contral the hazards involved.
\With respect to the eiectrical 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
Gereral Industry Standards cover
electrical instaliations rather than work
practices: the few safety-related work
practice slandards that do exist are
distributed in ather subparts of 29 CFR
part 1910, However. although unsafe
wark practices appear to be invalved in
most workplace electrocutions, OSHA
has very few regulaticns addressing
work practices necessary for electrical
safety.

Unsafe work practices appeared to be
a factor in about three-fourths of the
electrocutions included in Exhibit 8
{which is discussed in the next section
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of the preambie). 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
rnecessary 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 electrical energy sources. it
specifically excludes “exposure to
electrical hazards from work on. near. or
with conductors or equipment in electric
vtilization 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) stapdards.
address electrical safety-related work
practices for particular types of
equipment and operations. For example.
American National Standard for
Personnel Pratection—Lockout/Tagout
of Energy Sources—Minimum Safety
Requirements (ANSI Z244.1-1982)
addresses the electrical and other
hazards of servicing and maintaining
equipment. Also, American National
Safety Code for Crawler, Locomotive,
and Truck Cranes. ANS! 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
electrical work practices generally.
Within the last 10 years. though, the

National Fire Protection Assaciation
(NFPA] recognized the need fora
general electrical safety-related work
practice standard and adopted part II of
INFPA 7QE. Electrical Safety

Requirements for Employee Warkplaces.

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
Agercy 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 555697.] 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.

[n 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.
witich is frequently moved and is often
used under a wide range of
environmental conditions. Such
situations often affect the tyvpe 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 Saferv Act and
29 CFR 1911.12, OSHA is required to
consult with the Advisory Committee for
Construction Safety and Health before
issuing proposed ruies 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 wark {only for electric
utilities and their contractors} was
published in the Federal Register on
January 31, 1989 {54 FR 4874).
Therefore. of particular interest at this
time are the 128 fatalities ang 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 invoived in about
three fourths of the electrical fatalities.

TaBLE 1—ELECTRICAL FATALTIES BY INDUSTRY—APRIL 1984 TO CECEMBER 1986 ¢t
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Construction 3 Part 1928, Subpart K 1 a2 | 16
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TABLE 1—ELECTRICAL FATALITIES BY INCUSTRY—APRIL 1384 TO DECEVEBER 1966 '—Continued

v 0 T

i No.of
| No. of |

No. of 1 figh-

industry i Applicante siandard (23 CFA) tatan | O30 | noson

} . tes pnes 3 [2h2ed

I munes
+

Power Trarmarmssion 30d Orstribuaon iCcnstmcuon—"an 1926. Subpart V: Ooperanon and Mantenance— 59 | 34 k|
! Separate Rulemaxing (Proposea § 1910.269). d !

Mantime FF’am 1315-1918 and Fart 1310, Subpart 5. ] 0| a

t Qnly accrdents reviewed for this pencd e T!LCed. Scne accdenms hat occumea during 'fis penod werz not reviewed at the me the enrddet was anfored
the recard. {Most of tna reccras tor 1384 and 1985 wore revewad: ‘ew fTom 1536 were revawed.)
3 Excluaing Telecommuncanons anc Powes Transmission and DisTmunon

TaBLE 2—ELECTRICAL ACCIDENTS 8Y UNSAFE ACT—APaiL 1383 TO DECEMBER 1986

. No.of | Moot
Catagory Na. ang Unsate Evert ';:':aif hosp. | ;‘:s';
Ll 'R
i
. Use of equipment or matenal 100 ciose o excosag erergued knesi—Tctat 47 17 8
a Vehicles (e.g. cranes and ausmp Jucks) 27 14 8
b Qther machanical aguipment (e.g., dugers and Jericks) 8 [t} %
¢ Tools and matenais (e.g.. lacders ang yee Zmts) 12 3 1
. Failur@ t0 use aecincal protectve equipment ! 5| 3 Q
W, ASsuming an ynsate poson * | 20 | a a
iv. Falure to deenergize {2nd IOCROW/1]) BGUETIErK ] 13 3 1
v. Usa of wisibly defective electne equpment t | 2 6 2
vi. BIng reaCHING, ANING, GMGING, O e mr e b AR £ ke oA £ et £ £t o et et 2o £ 3 Q o
ik NG ynsalie work practce of NoL enough informaton (o ciassidy property 28 45 4
Totai 128 78 20

! Thesa cataqones contan COMMON aiements and revelore gvenao. For iilustration. the electrocuian of an emoigyes who contacted an overhead power ire
whije working from a ladder couid be plated into calegery i), NO Protesiuve eguinment, or in Caleyory Lii), unsale workng Posibon. The acoident would ba paced o
cne of these CA1AgoNnes Jepancing on wheiher Ng OF SNe »as quanied 10 use Xoleclive equipment and work vary close {0 the power lines.

Unsafe work practices may resuit
from such factors as inatientiveness.
lack of training, or poar supervision.
From the aforementiaoned repecrts. it is
not always pussible to determine tke

level of training invaived, the emplevers’

work rules. or other secondary factors
which may have contributed to the
accidents. Additionally, even though
unsafe work practices were invelved in
many accidants, unsafe conditions were
somatimes present at the same time.
{For example, sze category (v}.) The
data presented here are merely bteing
used to demonstraie that unsafe work
practices are sigrnificant 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 OQSHA"s
current General Industry Standards,
maost of the accidents {67 percent) given
in categaries (i) through {vi} in Table 2
would still have occurred.

Within each category in Table 2. the
accidents are very similar in nature.
From the fataiity reports. OSHA can
describz 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)
Vehiclss. An employee was operating a

hycraulic alt-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 aoperation was
loca‘ed at the approximate midpaint
betwween two utility poles. The first
empiovee was operating the controls.
which were located on the driver's side
oi 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
emplovee 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 aboat4to 5
inches away and tried to pull up the
dempster, The strain on the trailer lifted
the mast into the gverhead line (34
hilovolts phase to phase, 19.9 kilovoits
phase to ground). The second employee
saw the operator being shocked and ran
to aid him with the other two employees
rignt behind. The seeond emplovee
threw himself at the operatar to knock
him off the controls. He then received an
electric shock and burns. The other two
empiayvees tried to grab the oparator, but

were knocked down by the current.
Eventually. they puiled the operator
away, but too [ate to save him from
electrocntion. {§ 1910.333(c}(3)(1it}}

(b) Otker mechanicoi equinment. An
employer assigrned two employees to
drill soil samples at a worksite. The 531
rig was set up at the site, and four holes
were drilled. During the process of
drilling a {ifth hole. the rig was set near
an overhead power line. When the boom
was raised. contact was meade with the
12-kilovolt overhead power line (7209
volis phase to ground), electrocuting one
employee and shocking the other.

(§ 1910.333(c}(3}iii))

(c) Tools and materrals. A
maintenance crew leader was using an
iron measuring red to check the levet 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. (§ 1910.333(c)(3){i}{B) and
(c}(8))

(ti) Failure to use efectrical protective
equipment. An electrician was working
without rubber insulating gloves. evan
though pratective gloves had been
provided. He was changing an electzic
cable in a panel board erergized at 489
volts. As he was trying lo pass the cable
between the vertical bars, his arm
touched the cable. He was electrocuted.
(§3 1913.333(c){2} and 1910.335(a}{(1}{i}}
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{iil) Assuming an unscfe position. Two
employees of a trucking firm were
deiivering a 10-kilovolt-ampere
transformer to a substation. A 19.5-
kilovoit overhead power line was
located aboui 20 feet from the ground. 8
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 pawer
line. He was electrocuted: and the other
employee. who was holding onto the
chain. received an eleetric shock. which
caused second and third degree burns.
(§ 1910.333(c)(3)(iHA)) -

{iv) Failure to deenergize fand
lockout/tag) equipment. While an
emclovee was operating a gang-nail-
plate press machine. the shop foreman
brought a loose cable connection to his
attenticn. The employee subsequently
cpened 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
dia 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
eguipment. An employvee was installing
equipment in an area between a
temperature contral unit and an
injection molding machine. The keyed
prong for the grounded conductar of the
pertable 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 termperature
coatrol unit and the grounded injection
molding machine. he was electrocuted.
(% 1910.334{a}(2})

{vi) B/ind regching. drilling, digging.
e:c. A printing machine operator was
having problems restarting the motar on
a gilder machine. He opened the right
door on the 480-valt 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
lett door. He made contact with live
parts energized at 480 volts and was
electrocuted. {§ 1910.333{c}(4){ii))

G. Significant Risk

in order to promulgate safety
regulations. OSHA must show that the
hazard the Agency proposes to address
presents a significant risk to empioyge
safety. As part of the preliminary
analysis for the electrical safety-relaled

work practices proposal, OSHA
determined the population at risk. the
industries and occupations presenting
majar 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 electrical accidents
and (b] those in occupations considered
high risk for electrical hazards. JACA
Corparatign, in their "Regulatory
Assessment of the Impact of the
Praposed Electrical Safety-Related
Work Practices Standard” (Exhibit No.
1), characterized the frequency at which
electrical accidents occur and tabulated
the reiative 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,
clay. and glass products: primary metal;
and miscellaneous repair services.
Industries with a relatively low risk are
cancentrated in the finance. insurance.
and real estate industries. According to
the JACA 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 warkers} could be
prevented each year through compliance
with the safety-related work practices
coatained 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 avaitable for
inspection and capying in Docket S-C16
in the Docket Office.}

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

follow electric shocks.) Although some
injuries only invalve migor 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
clearly demonstrate a significant risk
that is being addressed by this final
standard.

I1. Development of the Final Standard
A. Present Electrical Stendards

In 1976, the National Fire Protection
Association (NFPA]} created the "70E
Cammittee™ to prepare a consensus
standard for possible use by OSHA in
developing a praposed revision of the
Agency's electrical safety standards.
The 70E Committee visualized a
standard consisting of four major parts:

Part I—Installation Salety Requirements

Part II—Safety-Related Work Practices

Part 1[i—Safety-Related Maintenance
Regquirements

Part [V—Safety Requirements for Special
£quipment

The name given to this new document
became NFPA 70E, “Electrical Safety
Requirements for Employee
Warkplaces.”

The NFPA 70E Committee derived
part [ from the National Electrical Code
{NEC). OSHA reviewed the 70E
document, which the NFPA approved,
and used it as the foundation for
propesing 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 (468 FR 4034) on January 16,
1981. The standard covers the safe
installation of electric utilization
equipment.

While OSHA was revising its
standards using NFPA 7QE, part I, the
70E Committee was completing its work
on part IL

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 L. “Safety-Related Work
Practices.” became a national consensus
standard.

B. Use of NFPA 7QE. Part I, 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 ather
standards with respect to consistency
and with respect to effectiveness in
previding 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 couid 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
sgmetimes overly detailed or too
specification-oriented. In comparison to
ather 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, o 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 § 1910.180(j).
dealing with the operation of cranes
near overhead lines. with similar
requirgments in the NFPA standard. As
2 result. OSHA discovered that, while
the 70E committee referred to OSHA’s
regulations in § 1910.180(}} 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 7OE seemed to be less
effective in protecting employees. In
most other areas, however, the 705
requirements were at least as pratective
as OSHA's.

Finatly. 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 Il of NFPA
7QE. OSHA found injuries or fatalities
which were directly relevant. For
instance. the lockout/tagout
requirements af Chapter 4 were found to
rclate specifically to accidents in
category {iv} presented previously in
Table 2. However. it was not always
possible to relate every specification in
tha 7CE provisions on lockout of
eguipment to a particular causative
factor presented in the accident
descriptions.

OSIHA thoroughly reviewed NFPA's
consensus standard on Electrical Safety-
Related Wark Practices and determined
that it was an appropriate document on
which to base a proposed rule. Aithough
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 naticnal consensus standard,
section 6(b}(8)} of the Occupational
Safety and Health Act (29 U.S.C.
655({b}{8)) requires the Agency to state

the reasons why the rule as adopted will

bettzr effectuate the purposes of the Act
than the national consensus standard.
Toward this end, OSHA conducted a
detailed comparative analysis of NFPA
7OE. part Il and OSHA'’s final
regulations. This analysis, in the form of
a paragraph-by-paragraph comparison,
is available for inspection and copying
in Docket $-016 in the Docket Office.
Individual provisions of the final rule
are discussed in greater detail in Section
111 of this preamble. The relatively few
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 propased standard on
electrical safety-related work practices
(52 FR 45530; correction notice: 53 FR
2047). This proposal was interded to
supplement the existing electrical
instailation requirements contained in
29 CFR part 1910, subpart S. and were
based on the provisions of NFPA 70E,
part [I. Interested parties were given
until February 29.19848. 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 Occupaticnal Safety and
Health Act. OSHA published a natice
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 hearirg,
Administrative Law judge Aaron
Silverman set the deadlines fgr the
submission of additional irformation
and f{or the filing of briefs by the
participants to be September 12 ard
November 21, 1988, respectively. At he
request of one of the hearing
participants, Judge Silverman
subsequently extended the deadiine f~r
receipt of additional information to
October 11, 1988. Judge Silverman issued
an order receiving the post-hearing
comments and closing the record on
November 3, 1989. At the same time. ke
certified the record to the Assistant
Secretary of Labor for OSHA.

The comments received in respcnse ‘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 rulemakine
record for this proceeding. The entire”
record was carefully considered in the
preparation of this final rule.

III. Summary and Explanaticn of Final
Standard

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

A. §1910.331

Section 1910.331 sets forth the scope
of the regulations. Accarding to this
section, the standard covers electricz!
safety-related work practices of
employees who work on. near. or with
electric circuits and equipment. Types of
work performed by qualified persans
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 kev
difference. Briefly, the NFPA standard

“and § 1910.302(a) state that certain

installations.! rather than tvpes of work,
are not covered.

! Namely: Installations in munes: in ships and
other watercraft: in aireraft: in aulamotive vehicies,
except for mobile homes and recreational vehicles:
in rarlway rolling stock. including railway facil:tisg

Canivnaed
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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 oa or
directiv associated with these same
types of installations because the wark
practices in this staadard do not address
the types of electrical kazards faced by
such workers performing this type of
wark. However, empioyvees who are
waorking at these installations but who
are not “qualified"” are covered by
§§ 1910.331 through 1910.335. 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 traasmission and
distribution}; 29 CFR 1910.268
(teleccmmunications}: and ANSI C2
(electric supply). This last standard has
not beea adopted by OSHA. but the
Agency has proposed a separate
standard. based in part on ANSI C2 for
work practices to be used with electric
power generation, transmission. and
distibution systems (54 FR 4974,
January 51, 1888).

Noting that work by qualified persons
on these special instaliations was not
covered by the proposal. severai
commerters questioned the adequacy of
tke definition of “qualified persen™ (Ex.
4-9. 4-13, +-20. 4-26, 4-29). “Qualified
persan’ is currently cefined in
§ 1910.359 as: "One familiar wath the
conswruction and operstion cf the
equipment and the hazards involved.”
“Qualified persons" are intended to be

. onlv those wto are well acquainted with
and thorougkly conversant in the
electric eguipment and electrical
hezards invoived with the work being
performed. As used in the standard. the
term connoies different qualifications
for differert tasks. For example, with
respec: to § 1910.331{c)(1). which
exempts qualified linemen working on
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 exempt a transportation
worker using a boom mounted on a flat
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

fcr generation. transformation, transmission and

¢ sirnuulon of power used {or failing stack s1goaiing
and uperation; i commurcation faciiities: and far
eleciric energy generatian, conwrol, transfarmatian.
transmussiug and distribution located autdoors or in
bwuiing sp«ces used exclusively for such purposes.

construction and operation of the lines.
nor would this person likely be
completely knowledgeable tn the
hazards invoived.

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
lices (Ex. 26). The commenter claimed
that the proposal required tree trimmers
to have a lineman's knowledge of
electric utility generaticn equipment
The delinition does require a qualified
person to be "“familiar with construction
and operation of the equipment * * *
involved.” However. a detailed
knowledge of power generatioa
equipmert is not relevant to the task of
trimiuing trees near overhead power
lines. nor is it required by the deficition.
The only equipment involved would be
power lines themselves, and certainiy a
person would need some knowledge of
the construction and operation of power
lines in crder to distinguish them from
telephone and cable television lines.
Alsa, a person would need lo be familiar
with the censtruction and operation of
power lines in order to make some
determinatien of the voltage levels
involved According to the National
Arborist Association (Ex. 30), “qualified
lire-clearance tree trimmers™ are
“familiar with the special techniques
and hazards icvoived in line clearance.”
These workers are expected to maintaia
clearances from overhead lines based
on the volitage of the lines. so they must
be able {o determine appreximate
valiage leveis from the cocfguration of
the lines. Therefore. OQSHA believes that
line-clearance trez trimmers have
sufficient knowledge of the constructicn
and operation of overhead power lines
{though not to the same degree as an
electric power lineman} and that these
employees would be “qualifed” under
the definition contained in § 1210.389.
Therefore, OSHA has not changed the
definition of “qualified person™ as
suggested by this hearing participaat.

With respect to companies that gwn
and operate the types of installations
listed in paragraph (c){1) of § 1510331
(for example. an electric utdityhk 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 ane af these types of
installations. However, it is cammon for
an unquatified emplovee, such as a
painter, to be engaged in unrelated work
near an overhead electric power line.
Because, by definition, an ungualified
empleyee 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
emplayee.

Whether an employee is considered to
be a “qualified person™ wiil depend
upon various circumstances in the
workplace. It is possible and. in fact.
likely for an individual to be considerad
“qualified”™ with regard to certain
equipment in the workpiace. 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
unquaiified for that other equipment.

The foregoing discussign of how
OSHA expects to apply the regulations
to work performed by qualified persons
was also given in the preamble to the
proposal. Most of the commenters who
questioned the definition of “qualified
person” did not object to the
explanation in the preambie Two
specifically supported this discussion
and suggested incorporating some of its
language into the text of the definition
{Ex.4-9 and 4-13). (In response to these
commerts, OSHA has clarified the
existing definition. This is discussed
later in this section of the preamble,
under § 1910.389.)

Work performed by other than
qualified persons on, near, or with
electrical installations is covered by the
werk 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 o
elecirical 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 quaiified persons near
these “exempted” installations (e.g.
near an electric transmission line) is
cevered 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 § 1910.332(c}(3)(i). buta
qualified lineman working on the lines
would not be covered.

The present installation safety
reguirements 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 electric 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 instailation safety provisions in
subpart S and are not intended to caver
wark practices for qualified persons
who wark on or near electric generation.
transmission. ar distribution
installations. Therefore. paragragh (c}{1}
of final § 1910.331 provides that
qualified persons warking on or near
these installations are not cavered 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 instailations invaolve similar
hazards and woark practices whether or
not they are controlled by electric
utilities, OSHA has determined that the
standard should not apply to qualified
persons who work an 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. far
other than excluded installations, where
weork is to be performed on or near
exposed energized parts. even gualified
persans must comply with the work
practices contained in §§ 1910.351
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. 1-110, 247 to 2—38. 2-133).

Edisan Electric Institute (EE]) argued.
in their posthearing brief, that OSHA

as 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
utifization 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. 2-83 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
testimeny on this point, Mr. Malealm
Thaden. Jr.. stated:

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

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

Ereakers in this motor control center also
supply power tg the service breaker panels.
The lighting panel in the cable spreading
room i8 shown in photograph 2-D. the service
breaker that supplies loads that might be
defined by OSHA under the propased
regulation as utilization equinment no! used
for geraration, such as the control room
lights. lavatories. office. service, and such.

This exhibit demonstrates that the breaker
supplying the service breakar is intermingled
amons zll the other breakers in the motce
control center. and that the power leads from
the breaker share common raceways with
power cables for many types of loads in the
power plant. (Tr. 2-91 to 2-92)

- “ - - -

Where the power joes and what equipment
it ullimately drives is irrelevant to the risk
which the employee faces when he works on
these electricai 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 {eeders {limbs} and
branch circuits (branches}.

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

installation must become independexnt of
the generating circuits, except ta the
extent that they may share common
cable trays or perhaps raceways.
Qtherwise, it would be impassible 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 conduciors
and equipment used for the generation
of electric power. (\Whether the circuit
conductars share common raceways or
cable trays is largely irrelevant {rom an
electrical standpoint. Any direct
connection between circuits is at g
remote location, where the circuit
protective devices and disconnecting
means are located.) In most cases. it is a
simple matter of tracing the wiring back
from the utilization equipment itself
until a point is reached where
generation circuits are also suppiied.
Generally, branch circuits suppiying
utilization equipment (other than that
used for the generation process) are
covered: feeders supplying only
"“utilization"” branch cirguits are covered;
{eeders supplying “generation” circuits,
alane or in combination with
"“utilization™ circuits are not covered.
Exhibit 18 {recreated in Figure 1)
clearly shows where each circuit in a
utility plant is covered under existing
subpart S. Fach lighting circuit has its
own breaker that is independent of
(does not control) other loads in the
generating station. If any of the other
fuads supplied by the panelbgard or
switchboard containing such a brealer
is used in the generation of power, the
panelboard or switchboard and its
supply wiring are nat covered. Nowhere,
in this exhibit, does a branch circuit (i.e.,
the circuit conductors between the final
overcurrent device protecting the circust
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 kere.
Branch circuits that supply “generation”
loads are “installations * * * {or the
generation ® * * of electric energy”
and are thus not covered under the twa
subpart S standards.

BILLING CODE 4510-26-M
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Feeders (i.e., all circuit conductors
between the service equipment or other
source of sapply and the final branch-
circuit overcurrent device) sometimes
serve both types of lcads. Thcse that do
and those that supply only “generation”™
branch circuits are considered to be
installations far the generation cf pawer
and are not covered. Feedars that supply
only utilization branch circuits are
cavered because they are not used for
power generation. -

For example, the lighting installation
is covered as foilowa: the lighting
fixtures, branch circuit wiring, and
overcurrent protection are covered; the
paneiboard and its supply wiring ate
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 foilowed
this reasoning in applying its electrical
standards. Existing § 1310.302{a)(2}(v},
which relates to the scope of the
irstallation requirements current'y
contained i subpart S, reads as follows:

§ 1910.592 Electric utilization systems.
. -« L] - L

{a)Scope. * * *

{2) Not covered. * = *

{v) Instailations undar the exclusive contiol
¢of electric utilisies for the purTase of
communication or metering: cr for the
gereration, control. ransformation,
transmission, and distribution of electrical
erergy located in buildings used exclusively
by vilities for such purpases or iccated
outdoers on property owned or leased by the
urlizv or on pubiic bighways, sireets, roagds.
elc, or putdoors by estahiished righis an
Private property.

The plain language of this regulation
excludes. from the scope of existing
subpart S, only “installations . . . for the
generation. contrel, transformation,
transmiseion, and distributioa of electric
energy.” Instailations for other purposes
2re covered by the exisring requiremants
of subpart S.

EEI has interpreted this exclusionin a
manner that is aot consistent with its
Plain language. Because the wording
wag taken {rom NFPA 70E and the NEC,
EEl presented several witnesses
Sipporting an interpretation of the NEC
atguage that would exclude electric
@ility power generating stations in their
entirety, These witnesses pointed to a
fine print note that was added to the
NEC in the 1981 edition of the Code. The
fine print note states that the NEC
tovers “installations in buildings used
by the utitity . . . such as office buildings,
Wirehouses, garages. machine shops,
and recreational buildings which are not
4 integral part of a generating plant.
Substation, or control center.” For

example. Mr. Wilfred Summers, who
sarves a3 a member of the NEC coda-
makicg panel responsible for the scope
of the NFPA standard (CMP 1), stated:

When | 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
instailation in an electric power generating
p:ant owned and operated by the eleciric
utility is rot subject to the NEC. This was and
remains so. regardless of whether a particular
electric instailatios is considered to be used
to generate electric pawer. {Tr. 2-G8 to 2-89.)

Also testifying in regard to the scope
cf the NEC. Mr. Charies }. Hart, who
represents the National Electrical
Coniractors Association and whao is
likewise a member of CMP 1, stated:

*hen § proposed the fine print note and
when [ agreed 1o the version that was
adopted, it was my intent and understanding
that section 90-2{b}{5) and the fire print note
taken together, it would be clear that the
MEC, the Nationel Electrical Code. does not
a';piy t0 any electrical sys!em or equipment
in a power generaticn plant owned end
operated by &n electnc uhlity. (T, 2-T3 to
2-71)

Mr. Mzlvin Borleis, a consultant for
EE£! and a third member of CMP 1, also
supparted this interpretation of the NEC.

GSHA does not dispute this
interpratation of the scope of the 1987
NEC by these experts. Hcwever, OSHA
does not and hz2s never interpreted tha
langnaze of existing § 1910.302(a)(2}(v)
or ils predscessor, former
£ 1910.308(c){2}(v), in this manner.

Shortly after the OSH Act was
adopted, QSHA promu.zated three
standards governing occupational
expasure to electrical hazards in a
variety of warkplaczs: 29 CFR part 1926,
subpart V, governing occupational
safety in the construction of electric
transmission and disiribution lines and
equipment (37 FR 24820, Navember 23,
1972); 29 CFR part 1328, subpart K,
governing electrical safety in
construction {26 FR 7370 and 36 FR
25232, April 17,1971, and December 30,
1371); and 29 CFR part 1910, subpart S,
governing electrical safety in general
industry {36 FR 10466 and 37 FR 3431,
May 29, 1971, and February 16, 1872).
The latter twao standards incorporated
he 1971 NEC by reference. Subpart S, at
farmer § 1910.208{c)(2}(v). provided:

(c) Scope.
{2) Not coverzd. The provisions of this
suzDpart do not cover:

. . - . "

{v) Instailations under the exclusive conirol
of elecine utilities for the purpose of
cominunication, metering: or for the
generation, control, transformation,
transmission. and distribution of etactric
energy, located tn bildings used exclusivety
by the utilities for such purposes ar located

outJonrs on property owned or leased by the
utilities or on public highways, streets. roacs,
erc.. or outdonrs by estabiished righis on
private property.

In 1981, OSHA revised 29 CFR part
1310, subpart S, its standard for
electrical safety in general indust-y. in
large part to incorporate relevant
provisicns of the NEC in the body of the
standard rather than incorparating any
specific year's edition of the NEC by
reference. In proposing to do sa, the
Azency specifically requested comment
on “whether the scope of the standard is
clear with respect o its coverage of
public utilities™ (453 FR 10375). A3
proposed and as adopted. revised
subpart S. in §1910.302(s){2}{v). codified
the utility exclusion as it was stated in
the 1971 NEC. In adopting this provision.
OSHA made it clear, bath through
statements of its officials at the hesring
(May 6, 1980, Traascript p. 25] and in the
Preamble to the subpart S revision. that
it cansidered the NEC exclusion to be
limited to “installalions eiiher {or the
generation, control, transformaiion and

istribution of electric energy or for the
purpnse of communication or metering”’
(46 FR 4038). Otherwice, the OSHA
standards applied.

From the inception of subpart S.
CSHA read its standards to be fuily
applicable to electric utility generating
stations, with the sole exception that
generaticn installations were not s:bject
to the pravisions incorporated from the
NEC. This followed from the plain
language contained in former
§ 1910.3C3(c}{2}{v}. CSHA has utilized
the same approach in enforcing the
revision of subpart S published on
January 18, 1981 (46 FR 4034).

CSHA began enforcing sutpart S
against utilities within months of its
adaption. Computerized OSHA citaticn
records begin in July 1972, and shaw
that O5HA first cited a utility for
violation of subnart S in August 1972
Ex. 25}. OSIA has continued to inspact
and cite vtilities for violations of its
electrical safety standards in subpart S.
Thus. OSHA records {Ex. 25} show a
total of 2.762 inspections af utilities
between July 1872 and june 15387. Of
these, over 340 were inspections
resulting in citations for violations of
subpart S. including 13 fatality/
catastrophe inspectinns involving 7
deaths and 16 hospitalized injuries {20t
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 wera contested,
OSHA asserted its jurisdiction in
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enforcement litigation before the
Occupational Safety and Heaith 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 1960 memarandum, 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 ig 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
EEl 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 General
Industry Standards, the original subpart
K of the Canstruction 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 gererating
stations. is contained in § 1926.402(b).
which reads as follows:

{b) Not covered. Sections 1926.402 through
1926.408 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 jobsite.} See
subpart V of this part for the coastruction of
power distribution and transmission lines.

EEI challenged the subpart K firal rule
in the United States Court of Appeals
far the D.C. Circuit. in part aver OSHA's
adoption of this language. EEI argued
before the court that the revised acope,
for the first time, extended some
pravisions of the standard to electrical
installations in utility power generation
plants (Ex. 9}. EEI contended that, prior
to this revision. these generating plants
were completely exempt from regulation
under subpart K by virtue of the “utility
exemption” contained in section 40—
2(b){5) of the 171 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
EEL finding as follows:

In arder to resclve this dispute. we must
turn to the language of the 1971 NEC utility
exclusion that was incorporated by reference
in original subpart K. The relevant provision
is Art. 90-2{b)(5) of the 1971 NEC. which
provides that the following installations are
neci 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
lacated in buildings used exciusively 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 exciude only those
“instailations"” 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 purpart to exclude af/ 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 regutation itself. [n light of
this conclusion. petitioner bears a heavy
burden in seeking to persuade the court that
the agency's interpretation is errgneous.? We
find nothing in the record befare 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
origin.al subpart K. To the contrary. the
agency urges that it began enforcing subpart
K against utiiities within months of itg
adoplion and has continued to do so on a
regular basis. As evidence of these
enforcement decisions. OSHA has artached
as an appendix to its brief (1) a 1981 citation
for a violation of a NEC provision that.
according to OSHA was issued to a utility's
main generating plant; * and (2] a

" EEI suagests that the deference usually
accorded to an agency's interpretation of 113 own
regulations. see. e.g.. United Steefworkers of
Amertcan v. Marsholl. 647 F.2d 1189, 1223 (0.C. Cir.
1980). may be inappropriate when the regulation at
issue 1s adopted from a national consensus
standard. citing Marshall v. Angconda 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
nol decide this issue because we find that the
Secrelury's interpretation is the masi logical
construction af the NEC utilily exclusion. No
deference is necessary except that due to the plain
meaning of the regulation. la fact, as the agency
notes. it 18 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,”

3 The citation was issued for 8 violation of
subpart S cather than sub:part K. Nunetheless. since
the 1973 NEC utilily exclusion was wcorporated

memorandum dated April 1, 1980, from
OSHA's Director of Federal Compliance and
State Programs to a Regional Administraior
that states that “the Nationai Electric Code
1981 is applicable to power statians wilth
regard to their premise’s {sic| wiring for
power and tight.”

- * - . -

Instead of producing evidence regerding
the agency's enfarcement history, EEI
suppaorts its interpretation of the NEC
exclusion by pointing to the affidavits af two
members of the committee that drafted the
exclusion.* The opinions of these members
were elicited ducing the subpart § 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
utilitics.” Notice of [nformai Pubiic Hearing.
45 FR 10373, 10376 {1980).° Two aflidavits
introduced by EEI those of Mr. E.A. Brand
and af Mr. H.P, Mickener. support its
interpretation of the NEC utilily exclusion.®
Other testimony. such as that of Mr. Richurd
Lloyd. a member of the 1971 Correluting
Cammittee, is ambiguous at best.?

mnto poin standards. & citatian issued under the one
slandard is probative of how the exclusion was -
interpreted under the ather,

¢ The individuul articles of the NEC ure drafted
by separate panels. A Correlating Cammuttee
oversees the work of these panels and is
responsible for approving the complete text of the
NEC. See. 2. 1871 NEC at 70v {NFPA). reprinied in
J.A. at 38.

3 At EEI's request. the entire ruinmash.ng recurd of
the subpart S revision was inciuced 1n (he record of
the subpart K revision.

* Mr. Michener. the 1971 Chairman of Code Purei
No. 1. which was responsible for drafung the utility
exclusion, stated that:

The warding of [the util:ty exclusion] kas been
prepared by a spec:ai Technical Subcommitiee for
the 1268 edition. That subcommittee. however. has
alsa proposed a nate that read: “Nnthing containcy
in part {b} of :hus section 15 to be corstrued to
exempt any eiectnical wiring which is used for
building lighting or general power purposes.”

The panel did not accept this modifying note for
the 1968 edition or 1n its review of the 1971 edition.

I. therefore. undarstand that the intent of the Code
Committee was to exclude from the scope of the
1971 Nationai Electmncal Caode ail the conducters and
equipment on the premises of an electric power
gZenerating plant under the exclusive control af an
electnc utility used exclumively by the utilily for
such purpose. whether or nat the particutar
conductors ar equipment were in the generstion-
transmssion distnbution network.

{.A. at 237.238.

The statements in Mr. Michener's affidavit were
confirmed by Me. Brand, wha served as a membter of
the Correlating Commuttee for the 1971 Code and
was also a member of Code Panel No. 1. [.A. a1 235,
236: see o/so | A. a1 132-34 (Affidavit of E.A. Brand
dated Apni 18. 1980.)

* Mr. Liovd noted kis “understanding” that Ihe
members of Code Panel 1 had “'rather lengthy
discussions™ on the scope of the utitily exclusion
and stated that the panei's work was accepted by
the Carreiating Commuttee. S5ee [.A. at 370-72: sae
aiso Testimany of Or. Jerry L Purswelt, Director of
QOSHA's Safety Standards Programs. [.A. al 332 341,
noting that the NEC covers “the ulilization systems
or premises winng found in buiidings used by the
electric utilities.
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We do rot nd compelling evidesnce of the
scope of the uthty exclusion in the
statements of two members of the drafting
committee rendered simost ten years after
the enactment of the 1971 NEC. Hoth the
Supreme Court and this court have
repeatedly emphasized that postenactment
statements by legtslators or indeed by
lenislslures are not entitled 1o grest weisht in
interpreting the meaning of legisiation. See.
e2. CPSCv. GTE Svivania. Ine., 347 US. 102
117-13 {1980} Democroric Coryressione!
Cempoign Committee v. FEC. . 851 F2d 1121,
1:34 {D.C. Cir. 1987) {citing cases). A similar
approach is appropriate when interpreting a
nationasl consensus standard. Petitioner has
presented no CONIEMPOranevys ioterpretaticn
of the 1971 code o support its vonaturai
construction of the utility exsiusion. We
thesefore discern no evidence ia the
~legisiative history” that wozid regucre us 1o
overturn the agency’'s interoretation.

Petitioner also points to a “fize print note”™
or interpreiation adopted during the 1231
revision of the NEC. The [ine print note
staies: . R

It is the intent of this scction that this Code
covers all premises’ wiring of wiring other
than utility owned metering sguipme=nt. on
the luad side of the service point of the
buiidings. s'roctures, or ary oiher premises
nut owred ar [zased by the wiility. Alsa. it is
the intent that this Code cover installstons in
buildinzs used by the stility for purposes
other than listed in {bj{3} above. such as
aiice buildings, warehouses. garazg2s.
machine shops. recreatioral buildmgs which
ale not an inlegral past of a genzrating plant,
substation. or control center. 1981 NEC A,
302 {FPN) (NFPAL reprinted in J.A. at 188

EFI argues that the second sentence of this
fire prizt note. by listing aifirmatively the
wtility facilities covered by the Code,
underscores those that are not covered. and
thernfore supports EEI's position that all
installations in baiidings that are an “integrd
purt of a senerating piant™ gre not covered by
the Code. This intarpretatiun of the gote
gains sume suppart from the rejection. by the
most recent Cade Panel L. of a propasal to
delete from the note the words which are
ot an wntegral part of a gemerating plant.
substation or cantrol center.” The panei
explained the decision lo reject this
emendrment la the note oa the following

round: “It is not the intent to caver oifice
buildinyus. warehouses, etc., that are an
integrai part of a generating plant substation.
or contrul center.” Sce 1988 NEC Technieal
Commiitoe Raport 4t 11, tepriated ia Pet
App.atg.

Assuming that we accept the interpretalian
of the note advanced by the petitioner.
however, we do not find it to be dispositive
on the meaning of the exclusion included in
the ariginal subpart K. The nate was adopted
by the drafters of the NEC fully nine years
after OSHA incorporated the 1971 NEC into
subpart K. The same factors Lhat counsed
22dinst agcording substaniial weighi to the
2ast hoe affidavits that EEL introduced inio
Ye subpart S rulemaking atso militate against
Telving on this gloss added in a later draft of
& toda. We therefore find that the agency's

position. that it has not altered the scope of
the utility exclusion to inctude premises
wiring for the first time. is reasonavia.

The Court of Appeals has, therefore,
upheld OSHA's interpretation of the
electrical installation requirements of
Subpart K and. by implication, subpart
S. Installations within a genersting pilant
that are not used for the generation of
power {for example, lighting circuits,
branch circuits supplyirg convenience
outlets, and the heating. ventilation. and
airconditioning installations) are
already covered by the existing

_provisions of subpart S. Conductors and

equipment that are used in the
generatian of power (such as the
generator itseif. 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 instatlations within a gererating
station, with ane being subject to OSHA
electrical instailation requirements and
the cther being exempt.

With the possibility of such a
distinction in mind, EEI argued that
there is nathing special about employee
exposure ta electrical installations not
used as cpposed to used for generation
which justifies separate work practice

-standards {Ex. 30). In their post-hearing

brief, EE! stated:

The conclusion is that there is literally no
ervidence in the record which supports the
view that the hazards presented to atility
waorkers when working in {sic} power plant
electrical equipment not csed for generatian
are so vrusual or unique that they should be
reguiated any difierently than zli other -
elsctrical work in g power plaat. {(Ex. 30)

However, within an electric utitity
power plant, there is one distinction
aifecting employee safety that can be
made between installations used for
poser generation and those not used for
this purpose. This distinction is that
installations not used for power
generation are currently regulated under
existing subpart 8. whereas conductors
and equipment osed 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 operaling conditions. that
protects employees lo 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
{especiaily 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
empicyees would likely be in contact
with a grounded surface when touching
the equipment. In this way. employecs
are protected from ground faults. To
protect employees from fire and ground-
fault hazards, conductors and eguipment
are pravided with overcurrent
protection. Thus, the installation safsty
requirements contained in subpart §
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 mesns
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 eleetrical 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 foilow
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 safaty features
have been provided. Even if electric
utilities “generally” comply with the
National Electrical Safety Code {ANS]
C2), as asserted by EEI (Ex. 30}, their
generation installdtions 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 QSHA
§ 1910.303 requires guarding of circuit
parts operating at 50 volts or more. In a
generating station, electric utilities must
curreaty follow the OSHA rule for
conductors and equipment that are not
used for generation, but not for the
generation system conductors and
equipment. Clearty, safe work practices
for the two types of installations would
vary, even with simiiar 120-volt motcrs.
if one has live parts guarded and the
other does not.

Edison Electric Institute also
snuggested that OStiA adopt (as partof a
separate vertical standard) requirements
contained in a joint EEI/IBEW draft
standard on the maintenance of elec:ric
power goneration, transmission, and
distribution installations (Tr. 2—37 to 2-
4% Ex. 30). Some of tha 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).

QOSHA used the EEI/IBEW draft
standard as a base document in
developing proposed § 1510.268 on
eleciric power generation. transmission.
and distribution. However. the
paragraph on work practices on or near
equipment energized at 100 to 2000 voits
within generating plants (EEI/IBEW
draft § 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) and 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. 25BB). 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 8. 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 piants.?

¢ During the comment period and at the hearing.
EEI submitted a new paragraph oo eiectrical safety-
related work practices in generat:ng piants for
inciusion in finai § 1910269. The suggested
requirements, which were more substantive than
their earlier submission. were never submitted to
the subpart S rulemaking recard. so OSHA could
not consider them in the promulgation of the
subpart S standard. The ment and appropnaleness
of including them in § 1910.269, as well as any effect
they m:ght have on enforcement of subpart § in
electric generening plants, wiil be carefuily
considered by the Agency when (inai § 1910.289 is
developed.

* The {act that these are generaling planis can be
seen by checkung the address from the associated
field in the individual record.

Exhibit 8 also contains infarmation 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 $
(exigting and new standard).

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

These data cover the period of April
1984 to December 1986: and. as stated
earlier, 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 yeats), or 1.1
deaths per year.

Thus. there are between 0.6 and 1.1
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 Pretiminary
Regulatory Impact Assessment (Ex. 2)
lists total general industry employment
as about 66 million. Exhibit 25Z gives
employwment 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 ar 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 instailations in
generating plants that are covered by
existing subpart 8 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 QSHA's expert witnesses, Mr.
Jay Stewart, testified about the hazards
of various electrical installations and

their associated work practices. He said:

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

in some unusual work places. employvees
may have exposure {¢ some unique hazards
that require other provisions. However.
OQSHA should not exempt any indusires from
this standard for those reasons.

Where the hazards are the same amang
industnies. the work praciices and standards
involved . , . should be basicaily the same.

With respect to electrical safety, the
hazards faced by an eiectrician working on a
lighting or air conditioning system. for
example. would be the same no matter what
industry employs him or her.

1f the hazards are the same. then the work
practices to be used by electnicians working
on lighting and air conditioning systems
should be uniform among all industres.

Separate standards wouid be warranied
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 unigue 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
eiectric 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's 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 injurv
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 efectric utility
power generating stations. and the
hazards presented by these installations
are different from those in a generating
swation that are not covered by existing
subpart S. Therefore, OSHA has
adopted a scope to the final standard
that covers work on or near instaliations
that are in power generating stations but
that are not used for power generation.

The Agency has. hawever, added a
second note to § 1910.331(c}(1) that gives
exampies of work on or directly
assaciated with electric power
generation, transmission, ar distribution
installations. One of the examples of
work perfarmed 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 than 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 ihe
standard made by OSHA at the hearing.
{See, for examgie, Tr. 1-14, 1-19 1o 1-23,
1-53 to 1-54, 1-38 to 1-58, and 1-60 0 1-
62}

Another interest group, tree-trimming
contractors, also commented on the
scope of the standard. The National
Artorist 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. 23). They noted that, in the
preamble to the propasal {52 FR 45334}
and at the pubiic kearing (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 § 1910.331{c}(1)
exempting “wark performed by qualified
persons on or direct!y 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 aperator of the overhead lines (Ex.
24),

}t is OSHA's intent, as noted earlier,
that the standard not apply to tree-
ttimming operations performed near

overhead power lines as long as
qualified employees are performing the
work. (OSHA has proposed. instead. to
caver line-clearance tree-trimming
aperations performed by line-clearance
tree trimmers in the forthcoming electric
pawer generation. transmission, and
distribution standard mentioned
previously.) The owner of the power
lines and the company or individual far
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 § 1910.331(c)(1) and
a definition of "line-clearance tree
trimming.” The note reads. in part, as
follows:

Note 2: Work on or directly associated with
generation. transmission. or distribution
installations includes:

4 L] L - -

(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,
mmming, repauing, mamiaining, remoaving. of
claaring of trees ar cutting of brush that is
within 10 feet (305 cm) of electric supply lines
and equipment.

OSHA believes that these additions in
the final rule wiil clarify the standard
and allay the National Arborist
Association’s stated concern. In
practice, line-clearance tree-trimming
contractors (whno typicaiiy use qualified
line-clearance tree trimmers to perform
the work) will be covered under the
electric power generation, transmission,
and distribution standard (proposed
§ 1910.269, noted previously).
Pesidantial contractors {who use regular
tree warkers that are not considered
“qualified persons™ under subpart §)
would normally be covered under the
electrical safety-related work practice
requirements of subpart S being
promuigated here. .

Under § 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
§ 1910.268. That section applies to
employers providing telecommunication
service, including but not limitad to
communications utilities. Since the final
rule would not apply to work covered by
§ 1910.264, thers would he na averlap
between the naw regulations and the
present telecommunications standard.

The installations listed in paragraghs
{c)(3} and [¢}(4) of final § 1910.231 are
provided far consistency with the
coverage of the installation safety
requirements of subpart 8, as set forth in
existing § 1910.302(a){2) (i) and (iii},
respectively. For example. under
§ 1910.331{c)(3). automotive repair work
iavolving electric conductars and

equipment installed on seif-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 upan various
circumstances in the workplace. For an
automobile mechanic or other employes=
to be considered qualified (and thereby
not covered under § 1910.331(c}(3]]. he
or she would have ta understang 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 “'[(eJxposure 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){1){ii}(C). 54 FR 36687).
This exclusion applies anly 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 lackout standard unless
otherwise noted in § 1910.147.

B. § 1910332

This section sets forth trainiag
reguirements. Employess are required to
be treined in the safety-related werk
practices of the standard, as wall as any
other practices necessary for safety
from electrical hazards. Inasmuch as the
appiication of the standard to work
performed on or directly associated with
exposed enernized parts of certain
installations (for example. power
generation, transmission, and
distribution installations} depends upon
whether or nat the work is perfermed by
a qualified person. apprapriate training
is required for these individuals.
Paragraph (b)(3) of final § 1910.332
explicitly states what OSHA intens as
a basic training requirement for such
qualified persons.

In order ta be as flexible as possible.
the OSHA final rule accepts bath
classroom and on-the-job training. The
NFPA 7GE standard is silent en 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 occupatians 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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empivyees: who waork i jobs which
expose them to electrical hazards o a
greater degree than the average
worker.t9 Upur searciing the available
accident data. OSHA las determined.
that employees im the cecnpations listed
in Table 3 are more likedy-to face a
higrer than wormal. risk of electrical
acTgents {The accupations listedin
Table ¥ are zerecai categaries taken:
from the spedific occupatianal groups
given in Table 7. in secticn IV of this
preamble, wiich lists the electrical
injury incidence rate for each group.};
The oczupational groupings listed
include amy raiifled person who
performs work covered by this propesed
standard. as weil as uncualified persons
who also face a high risk. It is primmarily
these emplovees wha wouid be subject
to the training recuirements. Hawever.
in some cases. emplogees.in athec
occupatiozal grovpimgs may also face a
relatively kigh risk of ijury due ta
eiectyic shock. and these empioyees
wouid alse require training- For
examele. a procuctiarempioyes may
work @ anr area containing exposed live
perts that are guarded only by location
(such as averhead 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 recogniticn.
pcozer wark practices. and knowledge
of the working eavircament can reduce
the frequency of accidents invelving
emplcyees in these categories. whereas
trainizg emplavees who face a minimal
exposure to electrical hazards would
result in 2 negligible increase in
benefits. Therafore. CSHA is requiring
that trairing be provided caly for
emplcvees who face the greatest risk of
injury cue ta electric shock or other
eiecerical hazards-

Txe training requirements coatzined
in the propesal were addressed by many
of the commenters and hearing
participants. Three of the six hearing
requests cited the training provisions as
the basis of their objections. The hearing
reques:s claimed that the proposal's
training provisions were inadeguate and
would not provide sufficient protection
from electrical kazards. The AFL-CIO
(Exhibit 4-32] suggested that the
requirements be expanded to cover the
qualifications of the trainer. duration of
the training. and demonstration of

16 For 4 more tharough discussion. of the relative
risk of electr:cal accrdents among varicus categones
of efnpioyees and of how Taining reduces thus nsk.
see chrapter [V of QSHA's inal Requlatory [mpact
and Reguiatory Flexibility Analvsis of the Elecincal
Safety-Related \Work Practices Stapdard for
Ceneral lndustry. This document is available for
inspection and copyiny in Docket 3018 irr the
Lochet OfTice.

effectiveness of the training. The United
Steelworkers of America {(Exhihit 4—33}
suggested that all werkera be required ta
receive training and thak the amount of
required training be increased. The
Intermatiomal Brothechood of Teamsters
(Exhibit &-78} objected to OSHA's
failure to provide a descriptiom.. in
objective termas. of what exposure to
electrical trazards woulid trigger the
training previsions. In response to these
objections. OSHA listed the adegunacy of
these requirements a¥ an issue ta be
addressed at the public hearing (33 FR
21695).

TABLE 3.—T¥PICAL CCCUPATIONAL CATE-
GORIES OF EMPLOYEES FACING A MIGH-
eErR THAN NORMAL RISk OF ELECTRICAL
ACCIDENTS

Cecupahon

Electncians.

Mechanics ang reparers.

Electncal angd etectronic techmcians.

Elecmcal ANT BCTINC equIpmant assempiers.
Stananary encineers:

Matenal handling equipment ocperatars.
Electncal and electronic engineers.

Blue ¢cliar supervisors.

Welgers.

Riggers and roustabouts.

No evidence wag received with
respect to tse qualificatians of the
trairorar witl respect to demonstration
of the effectiveness of training. The
AFL-CIQ. which proposed expanding
the requirements to address these
criteria. did actprowide language ar
guidance as tg what should be required.
QSHA believas that employers generally
will blend any additional trainirg:
imposad by the fmal rule mto thewr
existing programs or will use existing
training pregrams offered by outside
sources. Additionally, QSHA has no
evidence that existing programs use
unqualified trainers or have not been
successful in reducing the numberof
accidents. In fact. Jay Stewart. ona 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
alsa available as complete programs. (Tr, 1~
153)

Therefore. the {imal rule does not.
contain provisions addressing; the
qualificaticns of trainers or the
demonstration of effectiveness of the
training. OSHA believes that there is
presemtly insufficient information i the
record to support specific provisions in
these areas. Once the standard has been
in effect for some time. the Agency can

evaluate whetherthe training programs
being used are effective.

Many commenters and some cf the
hezring partcipaats addressed the
duratiun of raiming. espectally with
respect ta te ties given in OSHA's
reguintary assessment of the impact of
the prepossl The comments and
evidence generaily sgreed that tmes
listed isr Table 4 iz the preamtle to the
proposal were not adequate to folly
train empioyees in eleemrical safery {(Ex.
4-1. 4-8. +-16.4-29. 4—45. 15: Tc. =>-12%}
However, some of these commesters
were using the times Lsted i the
preamble as being requirements of the
standard ard as representng the tctak
time taken ta frain an amplcyee in his or
her occuration (Ex. 4-1. 4-8. 4-29. 4-43].
OSHSA does nat intend the times given
in the regulatory analysis (Table 7] as
the amouant of training time required by
the standard orasbemg representaiive
of the total amount of time spent
training an employee in his or her
occupation. (Am electricfan. for example.
takes years to learn the trade. and much
of what ig learned relates directly to
electrical safety.} The times given in
Table 7 in‘the preamble are simpiy
OSHA's estimates of the average
additional amount of training that would
be required under ihe standard.
However. on the basis of information in
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 section IV of this preambie.}

Tie final question relating ta the
preposed training requirements dealt
with whao should receive trairing unde:
the standard. Some commenters and
witnesses felt that all employees should
receive instruction in electrical safety
(Ex. 4-29. 432 445. Tr. 2-13 to 2-15).
For example. the United Steelwerkers of
America {USWA) stated.

The USWA propuses that @ workers be
trained in electrical safety because oif
workers, during the course of performing ther
normal job duties daily. are-exposed to
routine electrical hazards. (Ex. 445}

Mr, James Sharp of the International
Brothethood of Electrical Workers
{IBEW} supported this view, stating:

Every employee should be trained on the

. . electrical hazards involved in his
workplace. be it a five munute training
session or-a week training session. if needed.
(Tr. 2-13)

In support of his positian, Mz Sharp
cited NFPA 70E.

70E. again, was written to protect all
empioyees. and in part . as proposed ix the
rulemaking, only those who are exposed—
and I dan't know who is going to determine
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that magic number of where training is
required and where 1! is not required in the
document. {Tr. 2-14}

The provision in NFPA 70E to which
Mr. Sharp was referring is contained in
section 1.A and reads as follows:

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

Empicyees sha'l not be permittad to work
in an area wherea they are likaly to encounter
electrical hazards unless they have heen
rained ta recognize and avoid the electrical
hazards to which they will be exposed.

Note: For the purpcses of this standard an
electrical hazard is a recognizable dangerous
electrical condition. Electrical conditions
such a3 expcsed energized parts and
unguarded eiectric equipment winch may
became energized unexpectedly are
examples of electricai hazards. (Ex. 25A)

The first paragraph of this
requirement is neariy the same as final
§ 1910.332{b}(1), which reads as follows:

(5} Content of sraining (1) Praciicas
addressed in this steaderd. Emplevess shall
te trained in and familiar with the safety-
related work practices required by
§3§ 1910.221 through 1010.235 that gertain to
their respective job assignments.

The only differeace between the two
rrovisions is that final § 1910.332(3)
limits the application to employees who
are nst fully protected from electrical
hzzards by the requirements of existng
§§ 1510.3C3 threugh 1910.208. wheress
NFPA 7CE does not limit the application
of the requirement at all. However, the
only employees riot required o be
trained under the final OSHA standard
ace those that are already sufficiently
protected by the Agency’s electrical
irsiallation standard. Additionaily,
NFPA limits the required training to
provisions that pertain to an employee’s
job assignmen*s. The employees nat
covered under the OSHA training
requiremenis are those whose job
assignments relate to nore 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 kncw
{and use) the work practices that are
contained in the standard and that are
relevant to the employees” work.

The second paragraph of NFPA 70E
Section 1.A is a general paragraph that
applies only to employees working in
areas that contain electrical hazards,
Mr. Shar of the IBEW expressed the
View that this required janitors and
secretaries to be trained (Tr. 2-13 ta 2-
14). However, OSHA believes that few
l2nitors and very few secretaries face
electrical hazards as defined in the Note
to NFPA 7OE section 1.A. In fact, in the

JACA report mentioned previously,
clerical workers had one of tha lowest
electrical injury incidence rates of any
occupation listed.'! Additionally, M.
Bernard W. Whittington, who was one
of the OSHA expe=rt witnesses and who
is a past and current mamber of the
NFPA 70E committee. argued that the
proposed OSHA and NF#A 70E training
requirement wouid achizve equal
degrees of safety (Tr. 1-176 to 1-177).
Under questioning by Mr. Sharp. he
stated:.

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

Mr. Whittington: ! can't say that it does it
beiter, Mr. Sharp. [ can say that it parallels
and does it as well. It's just stated in a
slightly different manrner. )

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

[ view tkat as beirg 8 200d thing.

Me. Sharp: { agree that they have done this
but wherg:n is the proposal more flexible
than what we nad in [70E).

Mir. Whittington: [ don't say that it is. [ say
they achieved egual objecuves. Just using a
slightly diflerent set of waords. {(Tr. 1-173 10 1-

. -

1.,

QOSHA's other expert witnegss at the
hearing, Mr. [ay A. Stewart, also
supported the proposed training
requirements stating:

The training reguiremeants will provide
adegnate protection from eiectrizal hazards.
{Te. 1-132) He goes on to note that the vast
majority of employees should nct be exposed
to eiectrical hazards and would not need any
training. The emplover prav:des protection
for these employees by ensuring that the
electrical installation meets the requirements
contained in sectiors 1910.302 through
1910.308 of the existing general industry
standards. (Tr. 1-154)

OSHA agrees with this argument. The
Agency firmly believes that many
emplcyees, such as office workers, are
fully protected by the electrical
installatinn requirernents contained in
existing §§ 1910.302 through 1910.308. 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. ’

1 Regulatory Assessment of the Impact of the
Proposed Electrical Safety-Ralated Waork Practices
Standard”, JACA Carp.. pp. 4-8 ta +9 (Ex. 1}

In fact. in the final rule, OSHA kas
altered the language of proposed
§ 1910.332{a) to siress 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 occupaticns to be
trained has been retained. but is now
refarenced in a note to § 1310.332(a)
rather than by the language of the scape
itself. The new note to this paragrach
reads a3 follows:

Note: Employees in occupations listed in
Table S—4 face such a risk and are tequired to
be trained. Other employees who also may
reasonably be expected to face a comparatie
risk of injury due to elactric shock or cther
electrical hazards must also be trained.

The basic intent cf the scope provision.
including the note, remains the sams.

Table 4 lists the occupations
identified in the accident descriptions
centained in Exhibits 4-14 and 13, taken
frem the National Institute of
Qccupational Safety and Health
(NIOSH) Fatal Accident Circumstances
Epidemiology (FACE) reports. Nearly all
of the listed occupations in Table 4 are
also covered by Tabie S— in the {inal
rule. The exceptions. such as restaurant
workers, would still be covered because
of exposure to electrical hazards despits
not being explicitly mentioned in the
regulations.

TASLE 4. —ELECTRICAL FATALITIES 8Y
OCCUPATION

‘ Numger
| ot
fataut.es

Jeob titla

Laborer ...
Lineman...
£'ecincian

23
Q

Truck dnver s
Machine cperator..
Grounaman .......,
Maintenance man ...
Tachmcian
Crew leager/foreman ..
Construction worker.
Carpenter
fron warker.
Bnek layer
Biil poster....
Waeiders
RESIAUFANT WOTKAL ......coceverrececonenre e nraems
Firemen

MRBRWLWLLEAARUBO

‘Sourca: NIOSH reports from their Fatai Accident
chu;'ns:ances Ecidemioclogy (FACE) Program (Ex.
4-14),

Far example, the two restaurant
workers mentioned in the NIOSH
repotts were both electrocuted
immediately after wet mopping floots
where electric equipment was present.
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Employees assigned te rrop work areas
where the cleaning liguids may enter
elac'ric equipment designed fordry
locations oniy face a risk of electric
shock that i net reduced to a safe fevel
by the existing Subpart § installation.
reguirements. As the frazard of using
electricity under wet conditions is
widely recagnized. OSHA exgects that
such emplioyees wouid be trained as
required by final § 1910:322.

On the othrer hand, the vastmajority
of all restaurant workers do not face
such a high risk of injury from eleciric
shock. Only one or two workers at any
given location are usuaily assigned the
tasi of mopping floors. Additionaliy,
some portion of all restaurants are set
up so tat electric equipment is not
exposed to splashing water during
moping operations. Lastly. in one of the
two accidents in the NIOSH report.
violations of the installation
requirements of existing Subpart &
rather than improper work practices
were the major causatice factors.

Three commenters suggested adding
occupations ta the list proposed in Tzbie
S—1 (Ex. 4-12. 4-14. 4-33). E. L. du Pont.
de Nemours and- Company cited
nainters and industrial machine:
operatars as groups with sufficient
exposure to eiectrical 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
overnead power lines (Ex. 4-33}. In
Table 4. taken from the NIOSH FACE
data (Ex. 4-14). painters and industrial
mackine aperators were the groups with
the fourth- and sixth-highest number of
fatalities, respectively. Therefare, OSHA
has added painters and industrial
machine operators to the occupations
listed Table S—t of the final standard.

Another three commenters argued
that employees in some af the
occupations listed in proposed Table 5-
4 had very limited ar 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 5~
3. This nate exempts employees in
certain listed ocrupations if they (or. for
supervisors. the employees they
supervise) do not come close to exposed
parts of electric circuits operating at 50
volts or mare 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
electrica] hazards and should minimize
the cost of the final standard without
reduring benefits.

O the basis of information placed in
the record. in the form of accident data
and recommendations froar industrial
safety experts, GSTA has retained the
training requiremenrs contained in the.
proposai. Nates clarifying the intenr of
the standard. as described previogsiy.
have been added in the final rule. and
twa gcrupations have been added to
Table 8—4. OSHA heiieves that final
§ 1910.332 provides the greatest possibile
protection for employeess without
imposimg unnecessary training costs on
employers.

C. § r910.373

The basic intent of § 1910.333 is to:
require emmployers to.take one. of three
options ta protect empiayees warking on
electric circuits and equipment: (1)
pegnergize the equipment mvolved and
lock out its' disconnecting means
{§ 1910.333(b)); or (2} deenergize the
equipment and tag disconnecting means,
if the employer can demonstrate that
tagging is as-safe as locking
{8 1910.233{(b}); or {3). work.the
equipment energized if the employercan
demonstrate that it is nat feasible to
deenergize it {see discussion of
§ 1910.333{a) for permissikle
applications of this option and
§ 1510.333(c) for precautions to be taken
wherr work i3 performed on or near
energized parts). These are the same
options ailowed under NFPA 7OE.

Paragraph (a} of § 1910.333 sets forth
general’requirements on the selecticn
and use of work practices. The
recuirements of this paragrapi mainly
address accidents which involve the
hazards of exposure to live parts of
electric equipment. A deenergized part
is obviously safer than an energized one.
Because the next best method of
protecting an employea working o
exposed parts of electricequipment (the
use-of personal preotective equipment)
would continue to expose that employee
to a risk of injury from electric shock.

§ 1910.333(a) makes eguipment
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: (T) Would be infeasible or
(2} would introduce additional or
increased hazards, e.g., interruption of
life-support equipment. shutdewn of
hazardous location ventiiation systems,
or complete removal of illumination. In

any case.employees working on or near
energized parts must use safe waork
practices as required by the standard.

Some of the commenters adcressed
the prorasal's preference for
deenergizing electric ¢irmuits when wark
is to be perfarmed ap them (Ex. +5. 4~
10. 4-22). These commenters argued that
it is as safe for qualified empilovees @@
work o energized parts ag it is for them
to work on deenergized parts. For
example, the Aeraiet Solid Prapalsion
Company stated: “We believe that it is
equally safe ta work systems energized
or deenergized pravided qualifled
persans are used and responsible
supervision make a determination of the
method to be used priot ta gwoceeding
with worle” (B 5) Sunporting tris view
to a lesser extent. M C. Rickard
Chapin. testified:

{{In the electric utility indusiry. while we
deenergize to the-extent practical tRe need to
mainatain relisble and continuous serwice to
the customer means thatoften efecarical
eauipment and svatems are warked
energized. operating, with well zained
workers and proper procedures.

Whatever the exient of application of this
standard to utilly power plants. utilities
cannot operate with a regulatory preference
for deenergization or with 8 requirement
which places the burden of proof o the
utility to show for eack occurtence trat
deenergizing either introdeces additional
hazards or1s virtuzlly impossiole (L= 2-102
to 2«103}

The propossi’s preference for
deenergizing eiectric equipment is based
on NFPA 7CE and on accident data in
the record. Section 1.B of NFPA T0E
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 creuits
or equipment {Ex. 8).. Of these 13
workers kiiled. 9 appeared to be
qualified for the-task being performed.
QObviocusly. none of the fatalities was
caused by a deenergized circuit {tbough
some fatslities 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 as safely as
he or she can work on deenergized
circuits. 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 there are imes when it is
necessary to work on or near exposed
parts of electric circuits or equipment
while the circuit or equipment remains
energized. The proposal cited two

vVV 000013441




Federal Register / Vol. 53. No. 131 / Monday, August 6, 1980 / Rules and Regulatons

32001

conditions under which the electric
ciccuits and equipment could remain
energized: (1) [f the employer could
demonstrate that deerergizing would
create additional or increased hazards
or (2) il 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. 417, 4-18. 4-21). Three
of these comments specifically cited
troubie shooting as aa operation that
had to be performed with circuits
energized and requestad 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 nat ba tequired to
be deenergized because of infeasibility
due to design ot equipment limitations
(Ex. 412, 4-13, 4-17). The Monsanto
Company recommended the following
note. which would permit most trouble
shooting:

An example of infeasibility due ta
equipment design or operational limitations is
the making of tequired tests and adjustments
which can orly 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 inguired 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 1o
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. 1-84).

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 fnal
staadard. in a new Note 2 to
§ 1910.333{a)(1). (Proposed Nate 2 has

een renumbered as Note 3 in the final
rile.) The language for the note has been
taken, in part. from Monsanto's
recommendation. The examples include
testing (i.e.. trouble shooting) that
tannot be performed with the equipment
deenergized. and wark on circuits that
form an integral part of a continuous
industrial process in a chemical plant.
The first example should satisfy the
toncarns of commenters who wanted

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

Paragraph (b} of § 1910.333 covers
work on or near exposed deenergized
electric parts and inciudes requirements
for lockaut and tagging of equipment
disconrecting 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
simpiifies the requirements of the NFPA
standard by directing the coverage to
the prevention of employee contact with
energized enuipment or circuits. While
the NFPA 7OE requirements far lockout
and tagging are highly detailed. the final
regulations are general and more
performance oriented in nature.

Additionaily, the NFPA requirements
were intended te 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 hecome
unexpectedly energized. Thus, the NFPA
provisions not only 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 Il. section
1.B, second paragraph. which states:

Where the work to be performed requires
emplovees ta work on or near exposed circuit
parts or equipment. and there is danger of
injury due to etectric shack. unexpected
movement of equipment. or other electrical
hazards, the circuit parts and equipment that
endanger the employees shail be deerergized
and locked out or tagged out int accordance
with the policies and procedures specified in
Paragraph B{1} and chapter 4 through
subparagraph B{7}{b}. [Emphasis added.] {Ex,
25A)

In contrast to this. the QSHA 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 expased live parts.
Thus. the subpart S standard will
protect an electrician working on a
circuit but does not address a mechanic
warking on the mechanical parts of an

electrically powered machine. {The
recently issued generic lockout
standard. § 1910.147. covers the hazards
of unexpected activation or energization
of machinery or equipment during
servicing or maintenance activities, See
firral rule at 54 FR 36644. September 1.
1388.)

One of the hearing requests (Ex. 4-28)
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 meckaaical energy could.
in fact, injure employees. QSHA
reccgnizes that equipment maintenance
and repair present significant hazards to
employees. As noted earlier, these
hazards, which are different from those
addressed by the electrical wark-
practices starndard. are covered by
OSHA's standard on the control of
hazardous energy sources (lockout/
tagout). OSHA has written these twa
standards go that they compiement one
another.

Twao commenters specifically
addressed the issue of compatibility of
the lockout and tagging provisions in the
two OSHA standards. The Motor
Vehicle Manufacturers Association (Ex.
4-48) 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 Marufacturers (Ex. 4-9)
expressed the view that the two
standards be compatible. They
specifically cited areas that were not
addressed in the electrical leckout and
tagging proposal but that are covered
under NFPA 70E and in the genedc
lockout standard, such as provisions for
remaval of locks and tags by the person
who applied them and written
procedures. The National Fire Protection
Assaciation also cited QSHA's lockout
and tagging provisions in the proposed
electrical standard as one area where
the OSHA proposal was not as effective
as NFPA 70E in protecting employees.
because the OSHA proposal depended
upoa the generic lockout standard to
provide protection from non-electrical
hazards (Ex. 29). They stated that this
“bifurcated approach to lockout/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 eiectrical work practices
standard for consistency with the
generic lockout standard and for
effectiveness equivalent to NFPA 70E.
The Agency has determined that the

vVy 000013442




Federal Register / Vol. 53, No. 151 / Monday, August 6. 1960 / Rules and Regulations

oniission from the proposal af a
requirement addressing responsibility
for remaval of locks and tags would
rendar OSHA's standard less effective
than NFPA 7QE. Therefore, a
requirament equivalent to NFPA 70E
section 4.B({6)(c}, Lockout-Tagout Device
Removal. has been incerporated into the
final rule. This provision. which has
been cedified as § 1910.333(b){2){v)(C),
reads as follows:

Ezch 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 wcrkplace. then the lock or
tag may be removed by a gnalified person
designated ‘o perform this task pravided that:

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

{2) The emplover ensures that the employee
is aware that the lock or tag has been
remcved before he or she resumes work at
that workpiace.

This requirement ensures that locks
and taqs are removed with the full
knowisdge of the empiovee who appiied
them. Without such a requirement. it is
likely that a lock or a tag could be
removed bv paersons who are not
responsible for the lockout. endangering
employees working on the “deenergized
parts.” This provision also allows for
remgval of locks and tags if the
emplovee who applied them is absent
from the werkplace. under conditions
like those in the exception to
§ 1910.147{e){3).

Addiiianally. the genreric lockout
stardard and NFPA 70E's lochout
provisions centain reguirements for
lockout procedures to be in writing. In
the przambie to the final generic lockout
standard. OSHA strengly defended that
standard'’s requirement fcr written
precadurss {54 FR 36670). The Agency

believes that written procedures are an

important part of a successful lackeut
and tagzing program and that they
siould, therefore. be required. However,
tha firal electrical standard's lockout
provisicns are themselves a step-by-step
procadure for safely deenergizing
elactrical circuits. For this reason, the
final electrical work practices standard
incorporates a requirement
(§ 1910.333(b)(2}{i}) for emplovers to
mainiain a copy of the lockout
.procedures outlined in § 1910.333{5){2
2nd to make it available for inspection
by emplsvees 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
emplover's written procedures compiled
undar § 1910.147(c)(4) contain all the
procedures required by paragrapgh (b)(2)
of firal § 1910.333, the employer's

documentation of his ar her generic
lockout program coulid also be used o
fulfill the obligation imposed by

§ 1810.333(b)(2){i) of the electrical wark
practices standard.

In comparing proposed
§ 1910.333(b)(2) with final § 1510.147,
OSHA determined that the new generic
lockout standard encompassed all the
lockout and tagging requirements
contained in the electrical wark
practices proposal with two excenticns.
First, the proposad electrical starndard
more tightly restricted the use of tags
without locks (see the discussion of final
§ 1910.333 (h)(2){iii}(C) and (b){2!(iii}(D).
below) and called for additional
protection whan tags were permittad.
Secondly. the elsctrical work practices
rropesal contained specific
requirements for testing circuit parts for
voltage before they could he considered
as deenergized (see discussion of final
§ 1910.333(b){2){iv}(B), below). OSHA
believes that a lockcut and tagging
peogram which mezts § 1510.147 will,
with these two exceptions. provide
protection for servicing and
maintenance invelving electrical work
and live parts. According!y, the final
rule ¢on electrical safety-relatad work
practices incorporates this finding.
OSHA has decided ‘o acc2zt (by means
of a note added to finai § 1310.333(b)[2))
any lockout and tagging program that
conforms to § 1810.147 if it aiso mests
paragraphs {B){2}11YD) and (b}(2){iv)(B)
of final § 1910.333, This will enable
emplovers to use a single lockout and
tagcut program to cover all hazards
addressed by these two standards. as
long as that program inciudes
crocedures that meet the two additional
paragraphs wien expasure to eiaciric
shock is invsived,

OSHA believes that thesa changes
make the final electrical lockeut and
tagging provisions equivalent tc those in
NFPA 7CE and compatible with
§ 1910.147.

The application of the firal stardard's
lockout end tagging requirements is set
forth in § 1910.233{1}(2), reading, in part,
as follows:

(2) Lockout and tesgirg. While any
employee is exposed to contact with pars of
fixed ciectric equipment or circuits which
have be-n deenergized. the circuits
enerxizing the ports shail be locked out or
tagged or both in accordance with the
requirements of this paragraph.

QOSHA has drafted its electrical
lockout and tagging prévisions to be
more 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 provisians

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

OSHA has limited the application of
the lockout and taeging provisions ta
fixed equipment. (It is not clear whether
the NFPA standard would appiy to other
than fixed equipment.) Employees can
safely work on cord- and plug-
connected. portatle and stationary
equinment 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 & 1910.323
requires an employer to maintain a cony
of the procedures outlined in
8 1810.333{b)(2) and to make it available
to employess and to OSHA. The
explanation and rationale for this
paragraph was presented earlier in this
section of the preamkle.

Paragraph {b)(2}){ii1 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
waork is to be performed are then
required to be discornnected from all
eriergy scurces. This ensures that the
circuits are completely disabled.
Because they da not compizctely
deenergize entirs circuits, controt
davices are not permitied to be used as
the cnly disconnecting means. Lastly,
capacitiva elements in the circuit are
raquired to be relieved of their stored
energy and are required to be short-
circuiled and grounded if necessary.
These requirements will protect
emp.cvees from the release of electrical
energv during their work on the circuits
or equipment.

Some commenters expressed the
concern that stored non-electricai
encray could also pose electrical
hazards (Exs. 4-8. 4-29. 4-32). MIr. Jay
Stewart, or:e of OSHA's expert
witnesses, testified in support of these
comments as follows:

Qne commenter suggested that in
dreenergizing electrical equipment procedures
be required o deactivate or release
mechanical or pneumatic energy that may be
involved in the mechanism of the elect:ical
equipment. Some contactors and circuit
breakers have very large operating springs or
preumatic or even hydraulic operating
mechanisms.

QSHA should consider as a part of the
deenerzizing requirement a new paragraph
(D} in paragraph (b){2}{i) of § 1910.333 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 that might endanger personnel shail be
reieased.” {Tr- 1-139) :

OSHA has accepted Mr. Stewart's
recommendation and has included a
new § 1910.333(b){2}(ii}(D). This
paragraph requires the blocking or
relieving of stored non-electrical energy
tkat could energize an electric circuik

Paragraph (b){2){iii) sets forth
requirements on the application of locks
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 prohibiticg
urauthorized operation of the
disconnecting means and prohibiting
removal of the tag. This requirement wiil
ensure that employees are informed of
the purpose of the lock and tag.

To permit maximum fexibility. the
requirements permit the use of locks
alone or tags alone under certain
conditions. Tags are permitted to be
vsed without locks if locks cannot be
applied to a given installation or if the
ersplover demonstrates that tagging
procedures will provide safety
equivalent ta that of a lock. However.
tecause a persen couid aperate the
disconnecting means befare reading or
recognizing the tag, the standard also
reguires that. where tags only are used,
ore or more additional safety measures
te laken to provide added safety. The
additional measures used must either:
{1) Ensure that the closing of the tagged
singia switch would not reenergize the
cizcuit an which employees are working
or {2} virtuaily prevent the accidental
tlssing of the disconnecting means. The
lollowing examples from the record
ilustrate protective techniques that are
temmonly used to supplement tags and
pratect workers:

{1) The removal of a fuse or fuses fora
cizguit (Tr. 2-104).

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

(3) The placement of a blacking
Tlechanism over the operating handle of
3 disconnecting means so that the
hlandle is blocked from being placed in
the closed position (proposed
$1910.333(b)(2)(I{C)()).

{4} The opening of a switch {other
tan the disconnecting means) which
dso gpens the circuit between the
$ource of power and the exposed parts
n which work is to be perfarmed
(Proposed § 1510.333(b){2)(ii)(C);2)).

{3} The opening of a switch for a
‘ontro] 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 upen which
work is to he performed {Tr. 2-167).

The additional safety measure is
necessary hecsuse, 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 aisa 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 empiayees from the
accidental ciosing of a tagged swilch.
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 alane. without an additional
measure taken to protect employees (Ex.
4-17, 4-18. 8: Tr. 2-103 to 2-108). For
examptle, Mr. Richard Chapin.
representing the Edison Electric
Institute, stated:

The standard would require that where the
circuit is cpen and tagged. the empioyee
would. in addition. have 1o open the panel
box and either lift wires or remove the
breaker from its position. to establish a
second break. This wouid create the
adciticnal hazard of exposing emplovees to
energized equipment which would far exceed
the risk if a properly trained eiectric utility
power plant empiavee might disregard a tag
and [lip a switch which had been tagged out.”
(Tr. 2-104) He further stated: . _ . the tagging
syslem w use in the electric ulility industry
pravides protection ta workers which is
equivalent to locks in other industries. (Tr. 2-
1C3)

However, as dacumented 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 use.t2

'3 The number of fatalities angd injuries were
determmined by adding the injury data for every
accident that was coded with "lockout/tagout
procec{ure| malfunc(tion]” as the corresponding
human factar assocrated with the accident. Due to
the presence of this code. this analysis could
include accidents for wiuch there was no
ceacription. or abatract. of how 1t accurred. [The
accident descriptions were generaily not availabie
before April 1984.1 For incidents with associated
abstracts. the total was adjusted to account for
cases n which a utlity tagging procedure
malifunction was noted wn the accident description,
but the accident was not correspondingly coded.
Because this couid nat be done far injures and
fatalities that occurred before April 1984. it is hkely
that the totsis associaled with lackeut/1agout
procedure malfunctions are undersiated.

{These accidents accurred during the
period of [uly [. 1972. to Juze 30. [988. but
do not represent all accidents dusing
this period. Most irjuries in all States
and most fatalities in States with
approved OSHA plans are not included.)

Although many of these accidents
accurred while work was being
performed on installations not covered
by the standard (in fact, i most cases
the type of installation was not listed),
tha number of fatalities and injuries
does indicate that there is a risk af
serious injury under the efectric utility
industry’s current tagging system. Their
tagging system does not differentiate
between electric power generation.
transmission. or distribution
installations and eiectrie utilization
installations (Ex. 30: Tr. 2 34 to 2~100. 2-
105 to 2-106, 2-137], and it is relatively
uniform across the eatire 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 light of this evidence, OSHA
believes that some form of protection in
addition ta the simpie opering of a
disconnect and the placement of a tag
on the disconnect is necessary and
appropriate even for efecuric utilities,
which claim to have an industry-wide
tagging system tha! pravides safety
eguivalent to & lock. On the other hand,
the Agency recagnizes the saflety record
of many individual electric utility
companies, as well as campanies in
other industries. who bave never had a
lockout- ar tagging-related injury in
decades thraugh the use af a suceessful
tagging system. whick orovides
supplemental protection in additicn to
that provided by a simple tag. Therefore.
OSHA is retaining the requirement for a
measure of protecticn in addition to the
use of tags alone. but is clarifving the
language of § 1910.333({b)}{2){i{i)}{D) to
read as follows:

A tag used without a lock, as permitted by
paragragh (b}{ZXiii}{C] of this section. shall
be supplemented by one ur mare additional
safety measures that provide a level of safety
equivalent to that abtained by the use of a
lock. Examples of additianal salety measures
include the removal of an isolating creuit
element. blocking of a controlling swiich, or
opening of an extra disconnecting device.

In the final ruie. OSHA is not strictly
requiring the opening of an additional
discennect 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. [n determining
whether an individual employer's
“tagging-only” program provides safety
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equivaleat to a lock. the Agency will
consider factors such as:

{1} The safety record under the
emplaver’s tagging program.

{2) Whether the tagged disconnecting
means are accessible to qualified
pPersons onty.

(3) Whether the tag and its attachment
mechanism clearly identify the
disconnecting means that is open and
effectively inkibit reenergizing the
electric circuit {for example, when a tag
is used on an energy isolating device
that is capabie 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
responsipilities with respect to the
procedures and the meaning and
significance of the tags used with the
procedures.

One commernter roted that proposed
paragraphs (b)(2)(ii}(C) () and (3] are
basic requiremants 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 alrzady addressed in
final §§ 1910.333(5}(2)(iii){B). on tags.
and 1910.332{b¥(1}, on training.
Therefore, QSHA has naot included
paragraphs (b}(23(ii)(C} (2} and (3] of
proposed § 16€10.333 in the final standard
and has incorporated remaining
proposed subparagraph (C}(2) into final
§ 1910.333(b}(2)(iii)(D).

When the wortk 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 invalves ane circuit or
a single piece of equipment and that
involves a lockout period of no mare
than gne work shift. Additionaily,
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 § 1910.333(bj(2}(iv} contains
tequirements 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
centrols for the equipment supplied by
the circuit. This method has the
advantage of not exposing emplovees ta
possibly energized parts. Therefore, the
standard makes this the first step in
verifving the condition of the circuit.

Of course. opecrating the equipment
controls is not a completelyv retiable
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 stiit alive.
Therefore, the standard requires a
gualified person to use iest equipment o
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
fram 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 conditians. To
prevent accidents resulting from such
failure of test equipment, the final
standard requires checking operaticn of
the test equipment immediately befare
and after use, if voltages over 600 volts
are invaived.

Once work has been compieted. it will
be necessary to reenergize the circuit.
Paragraph {b)(2}(v) of final § 1916C.333
addresses the procedure to be used far
this task. The first step that must be
taken is an inspectian or t2st (or both} of
the circuits and work areas to ensure
that all tools, jumpers. grounds. and
other devices have been removad.
Otherwise, energiziny the circuits
involved could resuit in a short-circuit
condition that injures emplayees, 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 (thase
who are exposed to the hazards of
reenergizing the electric circuits) ta be
warned to stay clear. The locks and tags
must then be removed by the employees
who piaced 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
pracedures have been foilowed. 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 apparel,
and housekeeping duties.

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

circuit parts or on electric equipment
that has not been deenergized under the
procedures set farth in final

& 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 wark. This
provision will prevent injuries to
unquaiified 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 elecirocutions in general industry
as reflected by the OSHA fatality/
catastrephic 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
% 1910.333(c}(3) have expanded those
found in the NFPA 70E section on
overhead lines and are more stringent.
According to § 1310.333(c){3}(i), other
than qualified persons wouid be
required to maintain a 10-foot (3€5-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), 1910.180(j1.
1910.266(c}{6)(xxii), 1926.550(a)(13), and
1926.€00{a}{6), which apply to the use of
various mechanical equipment near
electric power lines.

OSHA realizes that it is scmetimes
necessary for work to te performed
closer to the lines than 10 feet (305 cm)
when it is infeasible or impossible to
deenergize them. However, since
ungua.ified persons are not fully aware
of the danger involved. such work may
be performed only by qualified
personnel. Therefore. for qualified
persans. 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 ta
perform tasks which require close
approach to overhead lines. At the same
time, the smaller clearances provide
protection from arc-aver with a
sufficient safety factor for employees
who are familiar with the construction
and operation of averhead electric
pewer 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 grourd. 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 § 1910.333(c}(3}{ii] pertaining to
work by "qualified” persons in the vicinity of
overhead lines, genuineiy frightens EEI and
its members. because we beiieve that OSHA
has no aporeciation of the risks the standard
wouid create. By definition [through language
contained in the ecope of the standardl, such
persons will not be doing work on or directly
assorciated 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
wotk happens to take them in proximity to
overhead utility lines. An example might be 2
carpenter contractor whose emplovees ace
working on a scaffold near overhead lines. or
a tree tnmmer working for a private
}zomeoumer trimriing trees near a live power
Mne.

Amang the precautions which would
license such emplovees to approach within
two feet of a 7.2kV line. far example, would
e insulating the energized line. i.e.. by
anplying a rubber line hose or blanket.
Section 1910.333(c)(:i)(B) (sic]. There is no
suggestion, however. that such equipment
would be appiied to the utility's lines by
utiiity 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 OSHA invitation
to kill workers who have ncthing
approaching the skill and experience needed
to came as close to, and work on. energized
overhead conductars as utility linemen.
Moreover. allowing such workers to rely on
devices such as rubber line hose tc protect
themseives from high voitage lines is well
understood by utilities to invite those
employees to have a false. and deadly. sense
of security about their safety. Simply stated.
whether QSHA misguidedly believes them to
be "qualified"” or not. persons other than
‘rained and experienced utility linemen
should be prohibited from installing
Protective equipment on utility lines and
®Guipment. All others. except those who have
4 recognized need to work closer than ten
(10} feet 1o energized lines. such as iine
tearance tree trimmers and communications
Warkers, must be required to keep ten {10)
et from energized power lines. period. (Ex.
4—103

EEI fucther stated. through cne of its
witnesses at the hearing. Mr. C. Richard
Chapin:

. . it would be conlrary to public safety
and would create unacceptable risks to both
utility and nonutiiity employees, as well as
electric uiility systems. for the final rule to
suggest that empiovers not working for
electric utiiities could take it upon themselves
to apply protective coverings to overhead
power lines.

[n this connection. EE! wishes to express
its very - deep corcern about the minimal
requirements which this standard would
seem to propose in arder for persons to be
considered quaiified 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 equipmient. he would be
considered quaiified 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
sheould 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 anly 1 hour of training to
install protective equipment cn such
lines.

As nated earlier the training times
listed in the preamble to the proposal
were esiimates of additional training
beyond that already provided by
empjoyers to “qualified” empioyees.
These estimates were not intended to
provide a training criterion against
which to measure an employez's
qualifications. Clearly. the additional
training alone would nat be adequate to
make an emplioyee "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 cansider “qualified™
under these provisions receive training
similar (in degree} to that provided to
electric power line installers. telephane
line installers. ar 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 cverhead
power lines. For example. an electrician
working in a substation for a
commercial establishment would be
permitted to work on electric equipment
that is instalied 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 1o
be performed by an electric utility
employee whether or nat the incoming

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. QSHA
considers this type of work to be wark
on electric power transmission and
distribution tnstallations: therefore.
when such work is performed by
“gualified 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 prchibited from performing this type
of work by final § 1910.333(c){2). The
installaticn of insulation on electric
power lines would require the employee
to work closer than 10 feet from the
lines, and only qualified persons are
perciitted to work that close ta the lines.

For venicular and mechanical
equipment {§ 1910.332(c){3)(iii)), OSHA
is requiring a minimum clearance of 10
feet (305 cm). whiie NFPA 708 allows
equipment other than aerial lifts, mobile
cranes. and derrick trucks '3 to come as
close as 4 feet ta expased. energized
overhead lines. In the final OSHA
standard. epproaches closer than 10 feet
are aliowed for (1} Vehicles in transit;
(2) lines protected by insulating barriers:
and (2) insulated aerial lif's operated by
qualified persons. These closer
approach distances are based on
exceptions ta the 16-faot (305-cn)
ciearance rules presently contained in
the existing OSHA standards noted
previousiy. All of OSHA's existing
standards {e.2.. § 1910.180{j)(1]) 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 QSHA's
existing requirements and minimize the
confusion as to what clearances are
required.

The clearance distances listed in
NFPA 7OE, 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
thun permitted by either standard. both
would theoretically provide employees
with protection. However, the main

3 Fur these tvpes of equipment only, NFPA refers
to OSHIA's exisnny standards. which require a
minimum clearaace of 10 feet.
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concern involved in operating
mechanical equipment near exposed
power lines is unintended meovement of
the equipment which may bring the
equipment (oo close to the lines. A 10-
{oot clearance provides & more
reasorable margin of error compared to
the distances given in NFPA J0E.

Additionally, the cleararce distances
in NFPA 70E vary according to the type
of equipment in use and the voitage of
the power lkines. Mr. fames Sharp of the
International Brotherhood of Electrical
Workers supported the NFPA approach.
statirg: -

Ever since L.have been in the electrical
business. for some 30 years, it has beez
taught me that distance is a prime factorin
consideration when you are dealing with
varving veitages. Distance, protection.
voltage. yos can { separzte them. (Tr 2-17}

OSHA has not accepted this
argument. Most employees operating
mechanical equipment will not be able
to determine the voitage on the power
lines and, therefore, will not know the
clearance to be maintained. Also.
because existing § 1928.600(a}(S} already
requires a 10-foot clearance for ail types
of mechaniral equipment used in
constructron, varying the clearance

distance based en vnitage (below S0kV} -

would cause a confiict betwesn the two
GCSHA standards.

With respect to the hazards of
overhead power lines, OSHA feels that
i:s standard provicdes greater safety than
the nz2tional consensus standard. In
v.ew of the fact that 47 of the 123
g'ectrocutions studied wese due o the
use of equipment or matertal too close to
expused energized overhead lines.
CStiA believes that raquiremen!s to
prevent such electrocutions are of the
Lighest priority and shouid provide as
much safety as possible. For these
reasons, and in order to promote
consistency within the OSHA standards.
the final rezulations contain a basic 0-
foot {305-cm) clearance rule, with
certain exceptions. No information was
provided during the rulemaking period
demonsirating ways m which specific
operations could 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 previousiy, the standard
permits approaches closer than 10 feet
for: (1) Vehicles in transit; (2} lines
protected by insulaiing barriers; and {3}
insulated aetial lifts operated by
qualified persons. The 4-{oot clearance
far vehicles in trapsit is based on
existing §% 19103304} 1)(iii} and
1926.530(a)(15K ). This exception,
which requires the boom or other

steucture to be lowered. allows truck-
mounted mechanical equipment to
travel safely under power lines that
cross streets and highways. On the issue
of ihe $-foot clearance permitted for
vehicles in transit. EEI sugzestad that
OSHA increase the clearance to ¢ feet
pius 4 inches for every 10 kilovoits over
50 kilovelts (Ex. 4-10}. They argued that,
while 4 feet was an adequaie ciearance
for voltages under 50 kilowvoits, higher
voltages necessitate greater clearances
for safety’s sake. OSHA has accepted
this comment and has added the
following language in final

§ 19710.333(c){ 3} AN 1)

I tke vaoitaze is higher than 50 kV, the
clearance shall be inereased 4 in (10 em} for
every 10 kV over that vaitage.

The National Arborist Association
(MAA] expressed concern with
proposed § 1210.333(c}{3)(iii}(B) which
prohibited employees on the ground
from contacting a vehicle or mechanical
equipment if it coutd, in turn_ cantazt an
overhead power line {Ex. 4-30}. They
argued that the use of insulated aerial
lifts protected emplayees on the ground.
Under guastioning by the attorney
representing NAA, an OSHA witness
explained that. if an insulated aarial Lift
is positioned so that the uninsulated
partion of the lift cannat come closer to
any overhead power lin2 than the
distances proposed in Table 53 (for a
qualified person operating the lift], the
employees on the ground would be
rermiited to contact the aeriai lift truck
and any of its attachments {Tr. 1-32to I-
31). To clanfy the rule, the Agency has
revised § 1920.333(c}{3}{Hi}{{B}{2) to read
as foilows:

§ 1910.333 Sefection and use of work
practices.

11 AR

3.

141

{B) Employees standing on the ground may
not contact the vehicle or mechamcal
equipment or any of its ettachmen?s, unless:

2} The equipment is located 3o that no
uninsulated part of its structure (that portion
of the structure that grovides a cunductive
path to employees on the ground] can come
closer to the line than permitted in paragraph
{e}(3)(ii3) of this section.

This language should make it clear
that only the uninsulated partion of
insulated aerial lifts are used to
determine where the aerial lift truck
may be located sa that employaes on the
ground may contact the truck.

Paragraph {}(4) of final § 1910.313
addresses the hazards ascociated with
working near exposed live parts where
vistbility is impaired. Adeguate

illamination is required by paragraph
(c}{4){i] to easure that emplovees can
see well enough to avoid contacting
exposed live parts. Specific guidance
was not provided in the proposal.
Althougn OSHA requested comments
and supporting data with respec! to
levels of illumination. the only specific
levels suzgested in the rulemaking
record were in the form of appendix
guidance ard were not supported by any
evidence that they were necessary or
adeqguate (Ex. £-8. 4-25). In enforcing
this provision, OSHA will use applicable
national consensus standards as
guidelines. such as ANSI A11.1,
American National Stardard Practice
for Industrial Lighting. OSHA presently
uses this document in enforcing

§ 1928.58, which acdresses 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 wouild be
difficuit to avoid contact with them.
Therefore, the standard daes not permit
employees o work near exposed live
parts that cannot be seen beceuse of
obstructions ar poor lighting.

Some installations of electric
equipment provide ktile working space
for maintenance emplovees. Such
cramped conditions can lead o
emgloyees’ backing or moving into
exposed live parts. To prevent this {from
occurring, paragraph {c){3} of fnal
§ 1910.333 requires precautions to be
taken to assure that accidental eontact
with the parts dees not gecur. For
exampie, protective blankets could be
used to siield some of the live parts. or
portigus of the electrical installation
could Le deenergized. (Of course, there
is a regulatory preference for
deenergizing the equipment. The
conditions specified in § 1910.333(a)(1}
wouid have to be met before the
employee could work so clase to
exposed energized parts.} Also, doors
and panels are required to be secured if
they could knock into employees and
cause them (o contact exposed
energized parts.

Handkng 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}{7)
of final § 1910.333 address the hazards
associated with such material handling
operations. To protect emplayees
handling conductive tools or materiais
rear exposed live parts, paragraph {cj(5}
requires conductive materals or
equipment to be handled in a manrer
that will prevent their contacting the
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energized parts. Becavse 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 exampie. 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 live parts. In tinal
§ 1910.333(c}(7). OSHA requires partable
ladders to have nonconductive 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 overnead lines, the Agency
reguested comments on whether metal
ladders should also be prohibited fram
being used where they might contact
energized overhead electric power lines,
Three commenters supported a
prohibition of metal ladders near
exposed. energized overnead power
lines (Ex. 48, 4-12. 4-29). One
commenter stated that the proposal was
adequate with regard to the use of metal
ladders (Ex. 4-25).

The Agency reviewed the accident
infarmation in Exhibits 8 (the OSHA
fatality/catastropne 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. [n several
cases, multiple fatalities occurred.
Although 20 of the 24 cases were
categonized under “construction” {Ex. 8),
many of the “constructicn™ 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){11) of existing
§ 1926.450 addresses the use of ladders
fear electric circuits in construction.
This provision currently prohibits the
use of portable metal ladders for
electrical work or where the ladders
may contact electric conductors. OSHA

elieves that, where the hazards are the
same for work in construction and in
8eneral industry. the standards should
be essentially the same. This is
especially important if employers, such
3s painiing 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 constructicn
standard’s pronibition 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){r}
and partly from the proposed revision of
existing § 1926.450(a)(11) (proposed

§ 1826.1063(b1{12}, 51 FR 42785.
November 25. 1986). 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
emplovees from wearing canductive
objects, such as metallic jewelry, in a
manner presenting an electrical contact
hazard. Typical accident descriptions
indicate that these metal objects shost
cizrcuit live parts: and. as currant flows
through the objects. the employees
wearing them are severely burned.
Protective methods include wrapping
the conductive apparel with
noncanductive tape, the use of rubber
gloves, and the use of insulation on the
live part. as weil as the remcval of the
conductive item. OSHA understands
that campliance 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 fe.g.. loss of a
finger. arm burns, or injury to acjacent
coworkers), OSHA believes that some
means of protecting the employee. as
well as others nearbv. must be provided.

Paragraph {c}(9} of final § 1910.333
addresses hazards related 10
housekeeping duties (such as electric
equipment cleaning or vegetation
spraying. clipping. or trimming)
performed near exposed energized
circuit parts. This provision requires the
emplover ta adopt safeguards that
prevent emplocyees 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 (c){10) of § 1910.333
contains requirements that restrict the
manner in which interlocks may be
defested. Interiocks deenergize circuits
to prevent electric shack to persons
using equipment or performing minar
maintenance or adjustments. However,
under some maintenance conditions. the
interiocks 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 onlv
gualified persons to defeat interiocks
while they wark on the equipment. Alsc.
when the qualified person’s work is
completed. the interlock syvstem 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. OSH A believes
that such placement is more appropriate.
as interfocks are normally by-passed
during work on of near energized parts.
In fact, the requirement is only
necessary when the equipment
protected by the interlock is enargized.
Additionally. the language of the
requirement has been clarified in the
final rule to indicate that it applies only
to eiectrical safety interlocks—those
that deenergize circuits to prevent
electric shock to persons using eleciric
equipment. Interlocks used for
equipment control purposes are not
included int this requiremest. This
chunge was in response to comments
that suggested a clarification of the rule
(Ex. 4-8. 3-11).

D. §1910.05

Requirements in this section address
the hazards of using eleciric equipment.
Although hazards common to the
insizllation of electric equipment are
cevered 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.) Such
misuse and abuse of equipment creates
hazards which the existing installation
standards address only indirectly. The
requircments of final § 1910.334 cover
these hazards more directly.

Paragraph (a) of final § 1910.334 sets
forth requirements on the use of cord-
ard 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 wiil nat cause damage.
Paragraph (al{2)(i} requires visual
inspection of cords. plugs. and
receptacies, and paragraph {a){2){ii)
prohibits the use of defective equipment.
These requiremernts protect emplovees
from electric shocks caused by damaged
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cquipment. Such defects as missing
grounding prongs on attachment piugs
and poor insuiation on conductors have
caused injuries to employees.

To prevent the connection of
mismatched or misaligned plugs and
raceptzcles. paragraph (aM2)iii} requires
iaese devices to oe checked to ensure
that they are of compatible
configurations and are in alignment. if
:his is not done. an employe#s might
firrce a plug of one rating into a
rnceptacle of a different rating, teading
to a lack of proper overcurrent
pratection. Other. even worse
7 ussibiiities include the application of a
higher than intended voltage on
connected equipment or the impression
«.f voitage on the frame of the equipmen
t=rouzh the equipment grounding
conductar,

Rules ensuring tbe continuity of
grounding canductars for cord- and plug-
connected equipment are set forth in
raragraph (a}(3) of final § 1810.334.
Paragraph (a}{3}{i} requires power
supply and extension cords vsed wil
2-sunding-type equipment to contain an
equipment grounding conductor.
Paragraph (a)(3}{ii) prohibits alteraticn
of plugs and receptacies te ensure that
g-ounding continuity is maiatained
across the connection. For exampie.
c.ioping the grounding prang from a plug
i3 prohibited. Adapters that interr:pt
crounding continuity are prohibited by
caragraph (a){3)(iii}.

Paragraph {a}{4) of final § 1910.334
recuires portable electric equipment
used in hignly conductive locations {c.g.,
110se tnundated with water! to ba
aoproved for the use. This reguirement
ensures that the equipment is
appropriate for the serious hazards
presented by the use of electric
eguipment in thesa areas.

Barograph {a}(§) of final § 1910.33%
impeses reguiations oa the connection of
attachmant plugs. In the final rute,
employees are prohibited from plugging
and onplugging energized plugs and
receptacles while their bands are wet
(paragraph {a}(3}(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
receptacie is energized equipment.)

The Edison Electric Institute argued
that there is a greater hazard if the
condition of the plug itseif provides a
conductive path to the employee's hand
(Ex. 4-10). They suggested a prohibition
against connecting or discannecting
cords if the plugs are so dirty or wet that
a conductive path to the employee's
hand is present. GSHA has accepted
this comment and has included the

following requirement in final
§ 1910.322(a}(3j(iiy

{11} Ezerptzed plug and receptuele
cennecticns mayv be handled oriy with
insuiaiing protective equipment:f the
eonditon af the connection could provide a
conducting path to the employee’'s hand.

Paragrapn (a}(5j{:1i] of final § 1910.334
{redesignated itom proposcd paragraph
(a}{3](ii)] requires locking-tvpe
connectors to be secured aiter
conaection. This rale wiil prevent this
type of connector from separating
partiailv, thus avoiding exposure of the
live connector blades {prongs).

The reguirements in final § 1310.334(a)
ensure that cord- and pleg-connecied
equipmant continues 0 meel the
installaticn requirements currently
contained in Subpart 5 and is used in its
intended maaner.

Firal § 1912.234(b) deals with electric
circuits. To pratect the aperatorof a
disconnect from its failure. paragraph
{&}(1) requires devices used for opening
circuits under load to be designed for
the purpose.

Circuits deenergized by the cperation
of a protective device (such as a fuse or
circait breaker) have to be checked to
ensure that they can be safety
reerergized. as required under
paragrazh (b)(2). Witheou! such a check,
it is passidle for an empioyee to be
injured in case of failure of the
pratective device. Saeveral comimenters
sta.ed that overcurrent devices on
certain circui:s are designed 1o open
under overload conditons (Ex. +-17. 4-
43, 27}3. Under {ault cenditions {«which
ace the gnes that generally make it
hazardous to reset circuit breakers or
replace fuses manually), other protective
elements are designed ta operate and
open the circuit. The commenters
claimed that it would he safz ‘o reset
these overload protective devices and
suagested that OSHA specilicaily permit
this without a determination of exactly
what condilion caused the devices to
open. Aithough the Agency agrees with
these comments, CSHA notes that the
propesai {and the finai rule) simply
required the employer to determine if it
is safe ta reenergize the circuit, naot to
determine the specific cause of tha
outage. To clarify this provision in the
final rule. OSHA has added a note to
§ 1910.3341b;{2), reading ds foliows:

Nate: When it can be determined from the
desian of the circuit and the overcurient
devices involved that the automatic operatinn
of a device was caused by an overlvad rather
than a fault condition. no examination of the
cirzutt or connected equipment i3 needed
befere the circuit is reenesgized.

Paragreph (b}(3) of final § 1910.334
prohidits changing {for maintenance er

otiter purposes) overcitrrent prolectiva
devices in any manner which would
vicldte § 1910.264(e), the installation
safety requirements for overcurrent
pratection. This pravision will prevant
the use of a fuse or circuit breaner with
a rating too high to protect the
equipment or conductors involved This
pravision 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 testing
work on electric circuits or equipment to
Le performed by quaiified persons.

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

Using test equipment in impraper
envIrgnIments or on circuits with
valtages or currents higher than the
rating of the equipment can cause ihe
eguipment's failure. Since empivyces
can be injured as a resuit of this failure.
paragraph (¢)(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 (4} of final § 1710.334
raquires suitable protective measures to
be taken to protect against the hazards
of using flammsble 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 flammables are covered
uncer the installation requirements for
hazardous locations contained in
subpart S, temporary uses are not
covered. The final standard prohibits
energizing electric equipmen! where it
might ignite flammable ar ignitible
materials, unless suitable protective
measures are taken. Protective measures
couid include ventilation and clearing
accumulations of combustihle dusts. as
appropriate.

E. §19:0.335

The requirements af this section
addrass accidents involving the failure
ta use protective equipment. Paragraph
{#) of final § 1910.335 addresses the
proper usz of protective equipment
Requirer:ents include those on
inspection. protection. and situations
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demandirg the use of perscnal
protective eguipment. These regulstions
are intended tp ensure that the
equipment will aztually provide
insulation of and safety to the employee.

OSHA's existing regulations '* on the
design of insulating proteciive
equipment are contaired in § 1910.137,
in subpart I of 29 CFR part 1810. which
references various American Nationai
Standards Institute (ANS]} standards,

NFPA 70E refers to more recent {but
not the most recent) editions '* of the
same ANGSI standards. Although CSHA
is not making changes to § 1910.137 in
the present rulemaking. the Agency has
proposed to revise this gection in
connection with its rulemakimg on
electric power generation. transmission,
and distribution. (A notice of proposed
Tulemaking was published on January
31. 1989 (54 FR 4974}.) The proposed
revision af § 1810.137 would replace the
incorporation of the out-of-date
consensus standards with a set af
performance-oriented requirements that
are consistent with the latest revisions
of these cansensus standards.
Additionally. the protective equipment
proposal includes requirements for the
safe use and care of electrical protective
equipment to 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

——————
1+ § 1970137 Electrical protective devices. Rubber

pratective equipment for electrical workers shall

conform to the Tequirements estaplished in the

Amencan Natonal Standards instilute Standards

as specified in the following list:

Item ! Stancard

Rubter insulating groves j J6.6-- 1967
Rubter matting lor use ] 18.7—1335 R 1562)
around aiectric
a0oaratus.
Rubber msulating
btanxats.
Rupber insulating hoeds .. J6.2— 1950 (A 1962)
Subber insulaung hine J6.1—1950 (R 1962)
hese. '
Rubber msuialing
siseves.

1
' J6.4—1570

J6.5--1962

'¢ Blankets—ANSI/ASTM D1048-1577.
Specifications for Rubber Insulating Blankets
Hoods—ANSI/ ASTM D104g-1977. Specifications
for Rubber Lnsuiating Covers
Line Hose—ANSI/ASTM D1030-1977.
Specifications for Rubber Insulaung Line Hoses
Sleeves—ANSI/ASTM DNOS1-1577. Speaifications
for Rubber Inaulating Steeves
Cloves—ANSI/ASTM D120-1977, Spectfications
or Rubber Insulating Gloves
Mats—ANSI/ ASTM D178-1977, Specifications for
ubber insulating Maiting
ANS[—American National Standards Institute
ASTM—American Saciety for Testing and
faterals

handling devices. nonconductive rope,
and protecive shields and barriers.
Requirements are inciuded for the use of
equipment that is appropriaie for the
parts of the body to be protected and for
the wark being performed; for the
maintenance of proteciive equipment:
and for the protection cf this equipment
during use. These reguirercents are
unchanged from the proposal: there
were no significant comments received
on these provisions.

Paragraph {b) of final § 1910.33%
applies to alerting techniques. To inform
employees about elecirical hazards to
which they are exposed. safety signs
and symbais are reguired by paragraph
{b){1). (Requirements for safety signs.
symbols. and tags are contained m
existing § 1910.145. The subpart S
requirement for safety signs, symbols.
and tags does not increase the burden
imposed by this existing standard. This
provision is included in the fmal rule
because the following two paragraphs
are dependent upon tie requirement for
safety signs and tags.} Paragraph {b){2)
requires the use of barricades to limit
access to areas containing exposed.
energized electric parts. If signs and
barricades alone will not adequately
protect employees, an attendant to
guard the area and warn other
emplovees is required by paragraph

(b)(3}-
F. §:910.399

OSHA is applying the definitions in
existing § 1510.399 to the entire subpart
$ and is removing the paragraph
desigrnations from the section.

{t is OSHA's intent. as noted earijier.
that the standard not apply to tree-
{rimming operatons performed near
overhead power lices as long as
qualified employvees are periorming the
work. {OSHA has proposed. instead, to
cover line-clearance tree-trimming
aperations 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 trimmicg.” The
addition of this term, the definition of
which was not included in the propesal.
and of the note, which was discussed
under § 1910.331 in this section of the
preamble, should heip 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 gramundr and to existing usage-in

subpart S. OSHA has nsed the wards
“may" and “shall” as follows:

A, If a discretianary right. priviiege. or
power is conferred. the ward “may” has
been used. (For exampie: the exmplover
may restrict access ip equipmnent: i.e.. it
is permissible for the empiover to do
this.) Such ruies are permissrve in nature
and are usually used as exceptions to
requirements.

B. If a nght. privilege. or power is
abridged. or if an ebligztion 10 abstain
from aczing is imposed. the ward “may”
has been used with a restrictive “no.”
“not.” ar “only.” (For example: (1) No
unqualified person may enter restricted
areas: (2) mgualified persons may not
enter restricted areas: or {3) only
qualified persons may enter restricted
areas. For all three cases. persons who
are not gualified are prohihited from
restricted areas). These requirements
are mandatory.

C. If an obligztion to act is imposed.
the word “shall” has been used. (For
example: empleyers shall rostrict access
to areas containing live parts.) These
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
“rmay” is unchanged from the proposal.

QOSHA received numerpus commen:s
on the definition and use of the term
“qualified person” in the proposal (Ex.
4-9, $-10, 4-13. 4-16, 4-20, 4-25, 426, 4—
20, 4-29, 4-30). Manv of them argued
that the definition contained in existing
§ 1910.399 was inadequate {Ex. 4-10, 4~
16, 4-20. 4-25. 4-28). 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 preambie.)

As stated previousty. OSHA realizes
that different types of wark demand
different Jevels of training. In fact, it car
take many years far certain types of
employvees to become fully qualified for
the demanding type of work they do (Tr.
2~107). (This training is provided. in
large part. in the gbsence of regutation:
therefore., the Agency did not include
this i its determimation 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.
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On the other hand. several
commenters argued that tize definition
could be clarified (Ex. 4-9, 413, 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
suggestied that it might be added as a
nate ‘o the definiticn of “qualified
person” (EX. 4-9. +-13). GSA has
accepted this comment. and the final
rule amends the existing definition with
the addition of the foilowing note:

Note 1: Whether an emplovze is considered
to be a "qualified person” will depend upon
various circumstances in the workplace. Jt is
passible and. in fact. likely for an individual
to be cons:dered “qualified” with regard to
certain equipment in the workplace, but
unqualified” as to cther equipment. (See
§ 1910.352r53(3] for training requirements that
specifically apply to qualifted persons.)

The Natijonal Arborist Asscciation
was concerned that tha defin:tion of
“qualified person” did not adeguately
address empioyees who are in tr3ining
to bezgme qualified (Ex. 4-30}. In their

"~ comment. they quoted the definition of

“qualified line-clearance tree-irimmer
trainee” from the American Na:ional
Standard for Tree Care Cperazions—
Prunirg. Trimming Repairing,
Maintaining, and Removing Trees. and

citing Buso—>5afe v Requiremerts,
ANSI Zi32.1. as folicws:

Qualitied line-clearance trae-tmimmer
trocnes. Any worker teguiarly assigned lo a
iine-clesrance tree-irimning crew and
undergonz oa-the-iob training who. in tha
caurse of such training. has damenstrated his
ability to perform his duties salely at his level
of raining.

Theyv further sisted:

The lorg standing proven techaique for
emplovee learning of uine clearance tree
trimming is {or the tamee to receive on-the-
job traiming under the carefyl eve of an
experiencad employee. The central tenet of
this training prozess is that the trainee is not
permutied to do mars than the leve! of bis
safe'y training permits him to da. This is
reflected in the above quated ANSI trainee
detinition. The problem with the proposed
§ 1910.399 definition therefore is that it fails
ta account for the special status of tratnees—
it does not treat trainees as quaiified. As a
result. members of the same crew. under the
propasal. untenably would be subiect ta
differant QSEA s«andards depending or the
level of the sama job they were performing!
The suggested solution is to adoot the ANSI
definitions and exempt both quaiified
empioyees and qualified trainees (sfcrt of
exempiing the tree industry altogether). (Ex.
4-30)

OSHA does not, hawever. 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. Semler: What is OSHA's intent . . |
with respect to a line clearance tree-trimmer
tramnee who is part of a crew that waould
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 issua.

Would the trainee share the exempticn
ctherwise available to the crew?

Mr, Wallis: Yes. but only up to a point.
Obviouely the first tme he comes onto the
job we dcn't expedt a trainee to be abie 1o
just go up and tnm the gverhead line. He
wouldn't reaily have the knowledge ar the
skiils and I think you would admutt that.

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

Mr. Semler: 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 definiticn.Therefore, OSHA
is adding a secord note to the definition
exglaining its application to trainees.
The basic thrust of the note has been
taken fram the ANSI 2133.1 dofinition of
“line-clearance tree-trimmsr trainee’
and {rom the National Arborist
Aggpciation’s comment that trainees are
carefully supecvised. Thz language of
the note is gznerai, however. sa that it
agplies to any empioyzes wha are
undergoing an-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 te
covered under proposed § 1910.269 (54
FR 4974).) New note 2 to the existing
definition reads as follows:

Note 2: An empioyvee who is undergoing on-
the-job training and whao, in tha course of
such training. has demanstrated an ability to
perform duties safeiy at his or her {evel of
tratning and who is under the direct
supervtsion of a qualified person is
considered to be a quaiified person for the
performance of those duties.

G. Miscellaneous

Various general industry standards
kave continued to reference the 1971
NEC, even thaugh the latest revision of
subpart S makes such references
unnecessary. Therefore. a number of
miscellaneous amendments were
propoased ta substitute references to
subpart S for the current references tg
the NEC (38 1910.68 (b)(4) and
{c)(5)(iv}(c). 1910.94(a}(2}(iii),
1910.103(b)(3)(iii)(e). 1910.106 Tables H-
18 and H-19, 1910.110 Table H-28. and
1910.178(¢)(2)). In five other places in
part 1910 (§§ 1910.206(h)}(7){iii}(a),

1910.179{g){1}{i), 1910.252{a}{8)Liv](J)(2}.
and 1910.261 (8)(1)(iv) and (k)(16)). the
regulations contain inaccurate
references to the electrical standards.
QSHA proposed to revise thase
provisions so that they refer to subpart
S. No objections were made to these
proposad revisicns, and the firal rule
adepts the revisions as proposed.

QOther changes were proposed to
consolidate electrical safety-related
work practices in subpart S and. where
possible, eliminate them from other
subparts of part 1910
{38 1910.26(c}(3}(viiil, 1310.67(b}(4).
1910.18C{j). 1910.161(j}(5}. 1910.253(c)(12).
and 1910.265(c)(8}(xx1i}}. The United
Steelworkers of America (USWA)
abjected to the propased elimination of
§§ 1910.26(c)(3)(viii). 1910.265(c}(12). and
1910.286(c}{6)(xxii) {Ex. 4—43).

Existing § 1910.26(c}{3)(viii), in
subgpart D of part 1910, reads as follows:

(viii) Users are cauticnad to take proper
safety measures when metei ladders are used
in areds containing ejectric circuits to prevent
short circuits or electrical shock.

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

Final § 1510.333 {c)(§) and (c)(7), in
subpart S of part 1910, contain
requirements for handling portabla
ladders near energized conductors,
tncluding a prokibition against using
portable ladders with conductive side

“rails where an employee or the ladder
might contact energized parts. The new
subpart S requirements clearlv provice
battar protection of emplavees than the
existing subpart D provision. Therefore.
the rernoval of existing
§ 1510.28(c}(3)(viii) is justified. However.
rather than eliminate this paragraph
entirely, the final rule has replaced this
provision with a refererice to the
provisions of subpart S dealing with
work performed on or near exposed
energized electric circuit parts {which
inciudes 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
§ 1910.265{c){12), the USWA argued that
paragraphs (c){12) (iv), (vii), and (ix) are
not specifically covered elsewhere.
These three provisions read as follows:

§ 1910.265 Sawmiils.

) » - - -

(C) asp
(12)**
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{iv) Proteciive ezuipment. Rubber
pratective equipment shall be provided as
required by § 1910 137.

1] A - - -

(vii) Qverivad reloys. Overload relavs shall
be reset by authorized qualified personnel
only.

|xi) Bridging fuses. Doubiing or bridging
fuses shall be protubited.

Paragraph (c){12}{(iv) is simply a
seference to § 1910.137, and the hazards
addressed by this paragraph are clearly
covered in § 1910.137.

The hazard addressed by paragraph
[ci{12}[vil) is covered by new
§ 1910.334(b)(2), which requires a
determination of the safety invoived ia
resetting circuit protective devices. The
existing regulation requires authorized
quaiified 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
not safe to do g0 than the existing
tegulation.

Bridging fuses. the subject of
§ 1910.265(c)(12}{ix), is covered by new
§$1910.334(b}(3). In fact, the new
regulation prohibits any modification of
overcurrent protection that waould cause
the protection to be inadequate. The cld
provision only pronibits bridging and
doubling fuses, Clearly. the new
requirement more effectively protecis
emplovees than existing
§ 1910.265(c)(12)(ix}

Existing § 1910.2658{c){6}(xxii) reads as
foillows:

$1910.266 Puipwaod logging.

[c)ye =+

tb‘} . r w

[xx#] When any equipment is being moved
o cperated in the vicinity of an electric
distribution line 2 minimum clearance of ten
eet shall be maintammed between the electnie
distribution Line and all elements of the
Machine.
 The hazard covered In this provision
15 better addressed by new

§ 1910.333(c}(3)(iii}. The existing
regulation only provides for a 10-foot
clearance. without regard to the voitage
on the line. The new reguirement
includes considerations, such as
voltages greater than 50 kilovolts.
deenergizing and guarding the power
lines. and additiaonal protective
meesures 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 § 1910.26(c){3){viii)
is revised to refer to new § 1910.333(c}.
The following regulations in the existing
Ceneral Industry Standard are removed:
§§ 1910.67{b){4}, 1910.180(j),
1910.181(j)(5}, 1910.265{c){12}, and
1910.266{c {E}{xxii).

The last proposed miscellanecus
revision was to remove existing
paragraph {b){1) from § 1810.304. Since
this provision relates only to
construction work, its inclusion in the
Ceneral Indusity Slandard is
urnnecessary. The same raquirement is
appropriatelv contained in
§1926.404(b){1) of subpart K of part
1826. the Construction Safety and
Health Standards. OSHA received no
substastive 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

Tke final Regulatery Impact and
Flesxubiiity Analysis for the standard on
electrical safety-related work practices
for general industry was prepared in
accordance with the requiremenis of
Executive Order 12291 and the
Regulatory Flexibility Act of 1980 [3
U.S.C. B01 et seq.). Since the standard is
not likely: (1) To have an annuai effect
on the economy of 3160 million: (2] to
result in @ 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 of Executive
Order 12221, However, because of the
wide ranging impact. OSHA is treating
this standard as if jt were a maijor rule.

A. Affected Industries

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

B. Berefits

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 ot 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 for this regulation)}
shouid be avoided each year after the
rule is promulgated (see Table 5). In
addition ta the estimated 85 percent
effectiveness level, a sensitivity analysis
using 75 percent and 95 percent
effactiveness rates is also presented.

1% From this data. there are 1.065,558 “alfected™
estabiishments. See Tahie -1 in the final
Reguidtory Impacr Anaiysis. which is availuble 10
the public in the OSEIA Docket Office.

Average annual e‘i‘;:;‘ag; z:mi‘, l. Injunes averted
Type ol inury e‘e:\d?;‘;:eess " caused by work I #
covereq by the |  Practces (7% .75 ©.8%) {0.9%)
standara, 83-67 nontaral) i
i i i i
' 4,320 2,160 | 1620 | 1896 | 2052
........ i 3.671 1836 | 1.377 | 1,560 | 1744
1 122 gz ! 69 | 78 87
i 8.113 .088 | 3.086 | 3474 3.883
Sourca: U 8. Decartment of Labor, OSHA, Cffice of Regutatory Analys:s.
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C. Technical Feasibility and Custs

OSHA has determined that the
standard is technologically feasible, as
all 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 af complying with
the standard. it was assumed that
workplaces would incur costs refating
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 $74.6 million (in 1989
dollars). with recurring annual costs
totaiing $20.3 million per year {in 1933
dollars} {see Table 6).

TABLE 6—C0OSTS OF TRAINING AND
LOCKOUT/TAGOUT® {1989 DOLLARS)

. Arniat
. Fust
Costs | gexr 'f‘%"l’;"
! iS0C [§3ew)]
Trainng .§71.520 .5i7.830
Lockout/ tagout.... . 3.092 ¢ 2.45a
LR S
Totat , 74613 0 20324
5 '

"Numbers may not add exactly due to rourcing

Sowcea: U.S. Devariment of Labor, OSHA, Cttice
ot Aeguiatory Analyss.

TaBLe 7.—CCCUPATIONS REQUIRING TRAINING

| Pocwanon o

Traning catego -Es:;rﬁateﬁ ume required

g Gory: eq Qccupation be rareg !
Elzctrcal Assemblers 2 122 250
Mactime Assemplers ...........

< 49274

EIRCIICIANS. ...oorevereereerremrnserosronsteensrsnn 165.6£3

Stationary Engineers ... 13.9¢8

AC/Heaung/Hetrg Mech/Instal « €7.02%

fndustrial Mashinary Mechanics ; J42.453

High leval training o] PrECISION INSrUMeENt Pepairers - 42,229
Maintenance Repairers, Gen Util.. i 817.232

%8 MOGES reerseeereeeeee e oot oot eeees e eeed All Clnar Giee Mech/install Rep ] 33,095
Radic Mechanics 4047

Electronic Home Entar Equip Rep. 36.630

Electron:c Pop, Com/tnd Equip....... 34914

Electroric Techmcian 2. 147.613

Crane and Towar Ogeraltor: a5 923

SUBIOLAL oot O o TSP 1924 192

, Heme Appl and Power TOO!l RePu e cisceeeeassseemnen, €6.223

| Qtfice Maching Servicers........... £2.820

Avecage level raung ey Blue Canar Woreat Sunernsars ® . 234953
Gas and Petroleum Plant Occup 1 ... 7538

VPAUL e e s L Subteral e Y kbl
+ Weiders ano Cutters 4., - £o0.194

i Rousiabouls ..., 23,681

i Truck Drivars—LiGht & HEAWY ? ciiiniiisiimeestemsss s sssseans 459.842

Mirimal leve! trainng ... Painters ana Paper Hangers 2 34 2€8
| Industnal Machine Cperators 2 130.349

122 FYGUE oo eveesre e tesees e vesaes s s st stsestsmre et snsnse e santinssn s srstnessesssessasemrsemnnneereies IQGEIS % ioremmrescoemessan : 236
; Electricas Engineers 2 . . 170 360

Sohtoral ) . H arren
Tl SRR, 3.282.c53

1. S. Department of Labar, Bureau of Labor Statsucs, Ngrnonai OFS Survey-Lased Yatrx. !nd.stry-Cocupaion Employment, for the years 1384, 1986, ang 1953
1 Poguianion 10 be traneg reoresents SQ percent of all empioyees in this occupaton.
3 Popyiation 10 be trained represents 25 percont of il empioyees i this occupatan.

The allocation of training costs for
OSHA's electrical safety work practices
standard is based on the categorization
of occupations according to the actval or
potential risk of injury associated with
working on or near exposed live

. electrical circuitry. Qccupations were
grouped into high, average, and minimal
level training categories based on the
level of worker exposure to electrical
hazards and oa the incidence rate of
electrical injuries per occupation (see
Table 7}.

Papulations to be trained were taken
from the BLS National OFES Survey-
Based Alatrix, 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/
Catas'rophe and Underwriters
Laboratories (UL} electrical injury
reports were also used to determine,
quantitatively, occupations with high
electrical hazard expasures. For
example, of 208 serious electrical injury
and death reports. Electricians
accounted for 47; these accupations
were placed in the high level trainirg
categary. 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:
accupations with a high incidence rate

of electrical injury accounted for a
relatively large propartion of the
Fatality/Catasirophe 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 occupaticns with
retatively low incidence rates were
placed in a higher category bacause of
the degree of their exposure to eiectriczl
hazards. For example, electrontc
technicians and radio mechanics had a2
incidence rate that would have placed
them in the minimal level training groud
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.!?

Based on this categorization scheme.
one and a half hours of training would
be needed for the 1,924,392 employees in
the high leve! training category, one
hour of training for the 420.431

employees in average level training jobs.

and one-half hour of training for the
937,610 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
in the purchase of locks 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 $3.092.470.

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
1910.132.1#% Therefore. QSHA has
toncluded that the standard will not
tesult in a significant purchase of
additignal protective equipment.

D. Economic Feasibility and Impacts

GSHA 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
epresented a range of diversity with
Tespect ta the degree of electrical
lazards present and the amount of effort
'®quired to comply with the standard.

e first-year model firm costs ranged
fm $37 to $82 for small firms and from
$431 to $1,825 for large firms. The
dnalysis revealed that even if the entire
tost of compliance were passed

~———
' See the final Regulatory [mpact Analysis.

vhich iy available fo the public in the Docket

Offica, for a complete discussiun of the placement

L‘ O¢tupationa into each categary and for a listing of

® actuat electrical injury inc:dence rates for those

Cupations,

l.-:r‘ The rulemeking record contained no evidence

“icating that empioyers had insuificient supplies
Frotective equipment ta meet the standard.

forward. the impact on prices would be
extremely small. With respect to the
standard's patential 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 Filexibility Certification

Pursuant to the Regulatory Flexibility
Act of 1980 (5 U.S.C. 601 et seq.). OSHA
has assessed the impact of the standard
and certifies that it will not have a
significant impac! 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 “smalt”
category. The estimated cost of
compiiance with the standard, however,
would result in less than a 0.20 percent
decerease 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
reguirements of the National
Environmental Policy Act (NEPA) of
1969 (42 U.S.C. 4321, ¢t seq.), the
regulations of the Council on
Eavironmental Quality (40 CFR parts
1500~1517), and the Department of
Labor's NEPA Procedures {29 CFR part
11}. As a result of this review, GSHA
has determined that these provisions
will have no significant effect on air.
water or soil quality. plant or animal
life. on the use of lard, ar 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 8, part 1910,
prepared by the Qffice of Regulatory
Analysis of the Occupational Safety and
Health Administration. The RIA
includes 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 wark 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

Repert”, January 20, 1984, and OSHA's
final Regulatory Impact Analysis are
available to the public in the OSHA
Docket Office.

V. Intemnational 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
resuliant impact on fareign trade will be
negligible.

V1. Recordkeeping

The standatd references the
requirements for safety signs and tags
contained in existing § 1910.145. The
paperwork requirements of § 1810.145
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
leckout and tagging provisions in this
standard into the procedures used under
the generic lockout standard. § 1910.147,
published on September 1, 1989 (54 FR
366+41). 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 nat require extensive retrofitting or
major modifications of existing
equipment. The Agency believes that
120 days is also adequate time for
emplayers to obtain the necessary
hardware needed for compliance with
the new standard (primarily locks and
tags). Lastly, this amount of time should
te 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 behaif of
Edison Electric Institute, stated that it
took his company 15 months ta
restructure their training program in
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order to meet reguladons on hazardous
waste {Tr. 2-178]. Therefore, OSHA is
making the requirements an training
contained in § 1910.332 effective ane
year from the date af publication of the
standard.

VT List of Index Terms

Electric powaer: fire preventicn:
flammabla materials: occupational
safety and healih: Occupational Safety
and Hzaith Administration: safety; signs
and symbols: and tools.

IX. Federalism

Thig Final Ruie has been reviewed in
sccordance wita Executive Order 12612
{32 FR 41833, Qctober 30. 1987},
regarding Federalism. This Order
requires that agencies. o the extent
possible, refrain from limiting state
policy optiens. consult with states
before taking any actians which would
restrict state policy coptions. and take
steh actions oniy if there is clear
constitutionat authority and the
presence of a probiem of nationa! scope.
The Order provides for preemption of
stata law only if there is a clear
Congressional intent for the Agency to
de so. Any such preemption is to be
limited to the extent possitie.

Section 18 of the Occupational Safety
and Health Act (OSH Act} expresses
Congress clear inlent to preempt siate
laws relating o issues ont which Federal
CSHA has promulgated occupational
safety and health standards. Under the
OSH Act, a state can avoid preemption
orly if it submiis. and cbtains Federal
approval of, a plan for the deveiopment
of such standards and their
enfarcement. Qccupationdl safety and
heaith stacdards deveioped by such
Plan-Slates must, among other things, be
at least as eifective in providing safe
and heaithful employment and places of
employrment as the Federal standards.
Where such stapdards are applicable to
products distrihuted ar used in interstate
commerce, they may not unduiy burden
commerce and must be justified by
compeiling lucal conditions. (See section
18[23{2) n¥ 1ne OSH Act)

The Federal standard on electrical
safety-relaied waork practices addresses
hazards which dre not unique to any one
state or region of the country.
Nonetheiess, states with occupational
safety and heal:h plans approved under
sactian 18 of the OSH Act will ke able to
develop their awn state standards to
deal with any special problems which
‘might be encountered in a particular
state. Mareaver, because this standard
is written in general. performance-
criented terms. there is considerable
flexibility for state plans o require, ard
for affected employers to use. methods

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

In brief, this Final Rute addresses a
clear natioral prablem related ta
occupational safety and heaith in
general industry. Stat2s which have
elected to participate uncer secticn 18 of
the OSH Axzt are not prezmpled by this
standard and will be ahie to address
ary spacial copditions within the
framework of the Federal Act, while
ensuring that the state standards are at
least as eifective as this standard.

X. State Plan Standards

The 23 states and Z territories with
their own OSHA approved occupational
safety and health plans must adopt a
comparable standard within 8 monthks of
the publication date of the final
standard. These states and territories
are: Alaska, Arizona. Califcrnia.
Connecticut,'? Hawaii, Indiana, Iowa,
Kentucky, Maryland, Michigan,
Mirnesota, Mevada. New Mexico, New
York,2? Norta Caroiina. Gregon, Puerta
Rico, South Carolina. Tennessee. Utah,
Vermoct, Virginia. Yirgin Islands.
Washington, and Wyomieg. Until such
time as a state standard is premulgated,
Federal QSHA will provide interim
enforcement assistancea, as appropria‘e.
in these states.

XI. Authority

This document was prepared under
the dirzction of G.F. Scanneil. Assistant
Secretarv of Labor for Occupational
Safety and Health, U.S. Deapertment of
Labor, 200 Constitution Avenue NIV,
Washington, DC 22220.

Accordingly, pursuant to sections 4, 6.
and 8 of the Occupational Safety and
Heaith Act of 1375 {23 U.5.C. 853, 633,
657), Secretary of Labor's Order No. g—
A3 (48 FR 35736}, and 29 CI'R part 1911,
28 CFR part 1310 is amendad as set forth
below.

Signed at Washing:on. DC. this 27th das of
July 1890,

G.F. Scannell,
Assistant Secretary of Labar.

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

PART 1910—{AMENDED]

1. Tke authority citation for subpart D
of part 1910 coniinues ta read as
follows:

Autborityr Secs. 4. 6. & Occupational Safety
and Health Act oi 1970 (29 US.C. 853, 633,

19 Plan covers anly Slate and (ucal suvemment
22piny eue,

2% Plya couvars only Swale 2nd foval govarnment
empinvues,

657 }; Secretary of Li:bor's Order No. 12-71 {16
FR 3734). 878 (41 FR 23059, or 983 (43 FR
35736}, as applicabie. Sections 1910.23,
1910.24. 31910.25, 1910258, and 11028 aisn
issued under 29 CFR part 1911,

2. Paragraph {e}(3}{viii) of § 191026 is
revised {o read as foilows:

§19.10.26 Portable metal laddera.

- - ” - .

(e} *

(3] - & e

{viii) See § 1910.323{¢} for work
practicas o be used when work is
performed or or near electric circuits.

Subpart F—Authority [Amended]

3. The autharity citation for subpart ¥
of part 1910 continues to read as
follows: -

Autbority: Secs. 4. 8 B Ccrupational Safety
and Heaith Act of 1370 {29 U.S.C. 652, §35.
837} Secretary of Labor'a Order No. 12-71 ;36
FR 8754} 8-TE (42 23059}, or 9-83 {48 FR
33736). as appiicatie. Sections 1910.686,
1310.67, 1910.68. and 1912.70 also issued
under 29 CFR part 1911.

4. Entire paragraph {b}{4) of § 1310.67
is revised to raad as follows:

§ 19%0.57 Vehicle-mounted eievating and
rotaling work platferms.

. . . ’ *

(b -
(4} For operations near overhead
eiectric iines. see § 1910.333{c}{J).

. - - v L4

5. Paragraphs (b){4} ana (c){3}{iv)(c] of
§ 1910.63 are revised to read as follows:

§1910.68 Manlifts.

(b} . 9 L

(4} Reference to other codes and
subpares. The following codes. and
sutparts of this part, are applicable to
this sectian: Safe!y Code for Mechanicusl
Power Transmission Apparatus, ANS!
B15.1-1953 {R 1933}, and subpart O;
subpart S; Safety Code for Fixed
Ladders, ANSI A14.3-1926. and Safety
Requirements for Floor and Wall
Openings, Railings and Toeboards,
ANSI A12.1-1867. and subpart D.

- - - - »

(C] » « -

(S] - . .

(iV) - & o

{c} Where flammable vapors or
combustible dusts may be prezent.
electrical ingtallations shall be in
accotdance with the requirements of
subpart § of this part for such locations.

. . . - -

V¥V 000013455




:
&

Bis A

o
]

Federal Register / Vol. 53. No. 151 / Monday, August 6. 1990 / Rules and Regulations

32013

Subpart G—Authority [Amended]

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

Authority: Secs. 4. 8. 8, Occupational Safely
and Health Act of 1970 (29 U.S.C. 653, 855.
857): Secratary of Labor's Order Mo. 12-71 (368
FR 8754). 876 (41 FR 25059). or 9-83 (48 FR
35736]. as apglicable. Sections 1810.94 and
1910.99 also issued under 23 CFR part 1912,

§ 1910.94 [Amended]

7. The words: “the National Electrical
Code, NFPA 70~1971: ANSI C1-1971
(Rev. of C1-1968)" are removed from
paragraph {a){2)(iii} of § 1910.94 and are
reptaced with: “Subpart S of this part.”

Subpart H—Authaority [Amended]

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

Authority: Seca. 4. 6. 8. Occupational Safety
and Health Act of 1970 {23 U.S.C. 633, 653,
637); Secretary of Labor's Order No. 12-71 (38
FR 8754). B-76 {41 FR 25059}, or 583 {48 FR
33736), as applicable. Sections 1910.103,
1510.106. 1910.107, 1910.108. 1810.109. and
1910.110 also issued under 29 CFR part 1911,

Saction 1910.120 issued under the authority
of section 126 of the Superfund Amendments
and Reauthorizalion Act of 1986 as amended
|28 U.S.C. 655 nate). secs. 6 and 8 of the
Occupational Safety and Health Act of 1970
{29 U.S.C. 653. 657), secs. 4 of the
Administrative Procedure Act (5 U.S.C. 553).
29 CFR part 1911, and Secretary of Labor’s
Orcder 9-83 (48 FR 35716).

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

§1910.103 Hydrogen.

. . . - ~

[b) . - -

[3) LI 3

{iip * v »

(e) Electric equipment shall be in
accardance with the requirements af
subpart S of this part for Class L
Division 2 lacations.

. - - . -«

10. Section 1910.106 is amended to
remave the acronym “NEC" from the
boxheads in Tables i{-18 and H-19. and
paragraph (h}{7](iii](a/ is revised to read
as follows:
$1210.106 Flammable and combustible
liquids,

(h] .« es

(7] . aw

fiii) Elecezrical. {a) All electric wiring
and equipment shall be installed in
aceurdance 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 § 1910.110.

Subpart N~-Authority {Amended]

12. The authority citation for suhpart
N of part 1910 continues to read as
follows:

Authority: Secs. 4. 6, B. Occupational Safety
and Health Act of 1970 (28 U.S.C. 653, 633,
637); Secretary of Labor's Order No. 12-71 (36
FR 8754}, 8-76 (41 FR 25059). or 9-33 (48 FR
35738). as applicable. Sections 1910.177,
1910.178, 1910.179. 1910.183, 1910.184,
1910.189, and 1910.190 also issued under 20
CFR part 1911.

13. The introductory text of paragraph
(€)(2) of § 1910.178 i3 revised to read as
follows:

§ 1910.178 Powered industrial trucks.

[c] * ®o »

{(2) For specific areas of use. see Table
N-1 which tabulates the information
contained in this section. References are
to the corresponding classification as
used in subpart 5 of this part,

. Ll - . »

14. Paragraph (g}(1)(i) of § 1910.179 is
reviged to read as follows:

§1910.179 COverhead and gantry cranes.

- - - * .

(g) Electric equipment—{1] Ceneral.
(i) Wiring and equipment shall comply
with subpart S of this part.

13. Paragraph (j) of § 1910.180 is
revised to read as follows:

§ 1910.180 Crawler, focomative, and truck
¢ranes.

- - . ~ -

{j} Operations near overhead lines.
For operations near overhead electric
lines. see § 1910.333{c){I). *

16, Entire paragraph (j}(5) of
§ 1910.181 is revised to read as follaws:

§1910.181 Derricks.

- - - - -

{j) - e -

(5) Operations near overhead lines.
For operations near overhead electric
lines, see § 1910.333(c}(3)-

. - . -

Subpart Q—Authority [Amended)

17. The authority citation {or subpart
Q of part 1910 continues ta read as
follows:

Authority: Secs. 4. 6. 8, Occupational Safety
and Heaith Act of 1970 (29 U.5.C. 653, 633,
G37): Secretary of Labor’s Order No. 12-71 (J6
FR 8754). 8-76 {41 FR 25059), 9=83 {48 FR
35736). or 1~90 (55 FR 9033). as applicable: §
U.S.C. 532; 20 CFR part 1911.

18. Paragraph (f]){4)(iv](B) of § 1910.252
is revised to read as follows:

§ 1910.252 Welding cutting, and brazing.

- * -

E? - 0

(IV] e & 9

{B) Wiring and eleciric equipment in
compressar or booster pump rooms or
enclosures shall conform to the
provisions of subpart 5 of this part for
Class I, Division 2 locations.

- - * . .

Subpart R—Authority [Amended]}

19. The autharity citation for Subpart
R of part 1910 is revised to read as
follows:

Authority: Secs. 4, 6, 8. Occupatioral Salety
and Health Act of 1970 (29 U.S.C. 653, 635.
57): Secretary of Labor's Order No. 12-71 (36
FR 8734). 8-76 (41 FR 25059), or 9-83 {38 FR
35736). as applicable. Sections 1910.261.
1910.262. 1910.265, 1910.266, 1910.267,
1910.268. 1910.272. 1910.274, and 1910.273 also
issued under 29 CFR part 1911.

20. Paragraphs (g](1)(iv}) and (k)(16) of
§ 1910.261 are revised to read as
follows:

£1910.261 Pulp, paper, and paperboard
mills,

. . v - .

{(iv) Electric equipment shall be of the
explosion-proof type. in accardance
with the requirements of subpart S of
this part.

[k} ” o

(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){8)(xxii) of § 1910.266
is removed.
Subpart S--Authority {Amended]

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

Authority: Secs, 4, 6. 8, Occupational Safety
and Health Act of 1970 (29 U.S.C. 633, 835.
637): Secretary of Labor's Order No. B=76 (41
FR 25059} or 9-83 (48 FR 35736, as applicable:
29 CFR part 1911.

§ 1910.304 [Amended]
24. Entire paragraph (b}(1) of
§ 1910.304 is remnoved and reserved.
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25, Sactions 1510.331 through 19192.335
are added to Subpart S tg read as
fotlows:

Safety-Related Work Practices

§ 1510331 Scaopae.

(a) Covered work by both qualified
orrd unquairfied personz. The provigien
of §§ 1910.321 through 1910.235 cover
electrical safetv-releted wark practices
for both qualified persons {those who
have training in avoiding the electrical
hazards of working an or near exposed
energized parts} and unqualiiied persons
(thcse with tittle or no such training)
waorking on, near, or with tie following
installa‘ions:

(1} Premises wiriny. Installations of
eiectric conduciors and equipment
within or on ouldings or other
structures, and an othet premises such
as yaids. carnival, parking. and other
lots. and industrial substations:

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

(3} Other wiring, instatlaticns of other
outside conductors on the premises.

(4) Ovoticel fiter cable, Instailations of
optical fiber cable where such
installations are made alang with
eiectric conguctors.

Note: See § 1910.329 for the definition of
“yuaiified person.” See § 1910.332 for uaining
requirements that apply to quaiified and
unquaiifi=d persans.

(b) Other coverod work b ungualiied
persors. The provisions of §§ 1910.331
tircugh 1910.335 also cover wark
periormed by unqualified persons on.
near, or with the instailations listed in
paragraphs {c}(1} through {c;14) of this
secticn.

lc) Excluded work by quelified
persons. The provisions of §§ 1310.331
through 1210.335 do not apply to work
pericrmzd by qualified persons o of
direstly associaied with tha foilowing
installations:

(1) Generacion, trensmission. and
distribution installations. Installations
for the generation. control,
transformation, transmission. and
distribution of electric energy (including
communication and metering) located in
buildings used for sech purposes or
lecated outduors.

Note 1: Wurk on or directly asseciated with
instailations of utilization eguipment used for
purposas otber than generaiing, ansmiiting.
or Jdistributing elsctric energy {such as
installaticns whicn are in oifice bwldings.
warehouses. garages. machine shogs. or
recreationat buildings. or other uuiization
installations which are not an integrai part of
a generating installation, substat:on. or
controi center) is covered undar paragraoi
{a)(i} of this sectian,

Note 2: Woark on or directly csseeiatod with
generation, transmisaion, or disinbution
instailations includes:

(1) Work performed directly on such
instailations. such as repairing overhzad cr
undergreund disirtbudon lines ar repairing a
fead-water pump for the boiler tn a
gererating planc

(2} Work directly associated with such
instailatisns, such as line-ciearance tree
tr:m:ung and replacicg ehiity paies.

(3) Work on electnic wtilizanon circiits in a
generailing piant providad that

(A} Sech circuits are comminzled with
installations of power generatior equipment
or aircuits, aad

(E) The generation equipmant or circuits
present greater aiecirical hacards than thase
posed by the unlization equipment or circuils
{such as exposure o higher voltages ar lack
of overcurtent crotection).

(2) Communicctions insteilfatons.
installations of communication
equipment to the extent that the work is
cavered uader § 1910.268.

§3) Installations in vehicles.
Instailaticns in ships. watercraft,
railway rotling stock, aircraft. or
automotive vehicles other than mobiie
homes and recreatioral vehicles.

(1) Ra:lway installations. Installations
of raitways for generation,
transformation. transmission, or
cistnibuticn of power used exclusively
for operaticn of rolling stock er
installations of raiiways cead
exciusively for signaling and
communication purposas.

§1910.222 Training.

(a) Secope. The training requiremen!s
contained in this section apply to
emnplayees who face a risk of electric
shock that {s nct recuced to a safe level
by the eiectrical instailation
requirements of §§ 1910.3C3 through
1910.3C8.

Nate: Employees in occupatons lisied in
Table 5= face such a risw an1d are requrred o
be trained. Other empicyees woo slso mav
reasonabiy be expecied to face a comparable
risk of injury due to eleciric shock or ather
ciectrical hazards must alzo be trained.

(b} Content of training. (1) Prectices
adcressed in this sterdard. Employees
st:all be trained ip and familiar with the
safety-related work practices reguired
by §§ 1910.331 through 1910.335 that
pertain ta their respective joa
assignments,

{2) Additional requirements for
ungualified persons. Empioyvees who are
cavered by paragraph {a! of this section
but who are not qualified persans shall
also be trained in and familiar with any
electricaily relared saiety praciices not
specifically addressed by $§ 1970311
through 1910.335 but which are
necessary for their safety.

(3} Additional recuirenients for
qualified perscas. Qualified person
(i.e.. thcse permitted to work on ar near
exposed energized parts) shall. ata
minimum, be trained e and familiar
with the fallowing:

{i) The skills and technigues
necessary to distinguish expgsed live
parts irom cther par's of ¢lectric
equipment,

(it} The skills and techaiques
nacessary {0 determine the nominal
voitage of exposed live parts, and

(iii) The clearance distances snecified
in § 1910.333(c} and the corresponding
voltages to which the aualified perscn
wiii be expesed.

Note 1: Far the puiposes of §$ 1910211
thraugh 1910.335. a person must have the
trzining reguired by paragraph (bi(3) of this
section in order to be considered a qualified
persoit.

Note 2: Qualified persons whose work on
energized equipment invnives either direct
contact or san’2s? by mesns of toclz o

2t by menns of

matenals musi also have the training nesded
ta meet § 1910.333{c){2}.

(c) Type of trgining. The training
required bty this section shall be of the
classroom or on-the-jcb type. The
degree of training provided shail be
cetermined by the risk 10 the employvee.

Tagte S-4.—TvrPicar COCCUPATICNAL
CATEGCRIES OF EMPLOYEES FACING A
HIGHER THAN NCRMAL FiSK CF SLEC-
TRICAL ACCIDENT

Ceeounanon

Eive collar supanisers.t

Elecincal and eigcirank: angineers,!
Electnzal 3nd ciecroric 2au:cment assemylers. '
Eiecincal anc electronic tecrnciars. !
Eiectiicans.

ingusieat mackine ag3ratars.t

Mater:at handaiing egurement cperaters.!
Magaards ard recaurers.

Pant=rg.t

Fagers and roustabeuts.!

Stsucnary engreers.

Voelgers.

''Workars o thase groups G0 Nl need lo be
rainea f thew work of the work ¢f those they
SLCErASE does not bhng them of the emptovees
they suDonsse cClose enougn o exnosec pans of
elecTic GrCuLis Operaung at SO vols or more g
groung for a hazarg ic axist.

§ 1910.233 Satection and use of woark
practices,

(a} Gensral Sufety-related work
practices shail be employed to prevent
electric shock or other injuries resulting
from either direct or indirect electricai
contacts, when wark is perficrmed near
or an equipment or circuits which are or
may be energized. The specific safely-
related work practices shall be
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consistent with the nature and exient of
the assaciated clectrical hazards.

(1) Deenergiz2d parts. Live parts to
which an employee may be exposed
shall be deenergized before the
employee works on or near them, unless
the empioyer can demonstrate that
deenergizing introduces additional or
increased hazards or is infeasible due to
equipment design or operationat
limitations. Live parts that gperate at
less than 50 volts to ground need not be
deenergized if there will be ne increased
exposure to electrical burns or to
explosion due to electric ares.

Note i: Exampies of increased or
additienal hazards include interruption of life
suppont zquipment, deactivation cf
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 inciude
testing of electric circuils that can only be
periormed with the circuit energized and
work nn cireuits that form an integral nart of
a continucus indusirial process in a chemical
plant that weuld otherwise need to be
complately shut down in arder to permit work
on one circuit ot prece of equipment,

Note 3. Wark on or near deenergized par's
is covered by paragragh (b} of this sectica.

(2) Eneryized perts. If the exposed live
parts are not deenergized (i.e. for
reasons of increased or additional
hazards or infeasibility), other safety-
reiated work practices shall be used to
protect employees who may be exposed
to the electrizal hazards involved. Sach
work practices shall protect employees
against contact with ensrgized circuit
paris direcily with any part of their
bedy or indirectiy through some other
coaductive nbiact. The werk practices
that are usad shall e suitabie for the
cenditions under which the work is to
be perfarmed and for the voitage level of
tha pxposed elactric conduciors or
circait parts. Specific work practice
requirements are detailed in paragraph
(c) of this section.

(b} ¥orting on or near exposed
deenergized serts. (1) Appliceticn. This
par:graph appiies to work on exposed
deerergized parts or near encush to
them to expose the employee to any
tlectrical hazard they present.
Conductors and parts of electric
equipmant that have been deenergized
but have not been locked out or tagzed
in gezordance with paragraph (b) of this
section shall be treated as energized
Purts, and paragraph (c) of this section
appliss to work on or near them.

o) Lackeut vnd tcgging. While any
“Moloyee is exposed to contact with
"ars of fixed electric equipment or
witouits which have been deenergized.

the circuits energizing the parts shall be
locked out or tagged or hoth in
accordansce with the requiremen’s of
this paragraph. The requirements shail
te 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
enuipment refers to equipment fasiened in
plaze or conzected by permanent wiring
methods.

Note 2: Lockout end tegaing proceduses -
that comply with paragraphs (c} through {f} of
§ 1910.147 will aiso be deemed to comply
v;i:.h paragraph {b)(2) of ihis section provided
that

{1} The procedices add-ess the <lectrical
safety hazards covered by this Subpart; and

(2) The procedures also incoronezte the
requirements of paragraphs {b}(2}ii1(D] and
(B}2}(ivi(B) 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 inspecticn by
employees and by the Assistant
Secretary of Laber and his or her
authorized representatives.

Note: The written procedures may te in the
furm of a copy of paragragh (b} of this
saction.

(i1} Decrergizing ecuipment. (A) Safe
procedures for desnergizing circuits and
eguipment shail be determined before
circoits ot equipment ste deenergized.

(B) The circuils and equipment to be
worked on shall be disconnected from
all electric en2rgy sources. Centrol
circuit cevices. such as push buttons,
selector switzhes, and interlocks, may
rot te used as the scle r2zans for
decnerqgizing circuils or equipment.
Interincis for electric eguipment may
not be uszd as 2 substituta for lockout
and tagging proceduras.

(C} Sicred electric enerzy which might
endanger personnel shail be reieased.
Capacilers shail be discharged and high
capacitance elements shall be short-
circuited and grounded. if the stored
electric energy mignt endanga
gersonnel.

Nate: If the capacitors or associated
equipment are handled in meeting this
requirement, thev shall be tweated as
energized.

(D) Stored non-electrical energy in
devices that could reenergize electsic
circuit pacts shail be blocked cr relieved
to the extant that the circuit parts could
not bz accidentaliy enerzized by the
device.

(i) Appiication of locks and !23s. (A)
A lock and a tag shail be placed on each
disconnacting means used to deenergize
circuits and equipment on which work is
13 be perfarmed, excegt as provided in
paragraphs (93 2HNC) and (D){IDMINE)

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

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

{C} If a lock cannat be appiied. or if
the employer can demonstrate that
tagging procecures will provide a level
of safety equivalent to that ottained ty
the use of a lock, a tag may be used
withcut a lock.

(D] A tag used without a lock. as
permitted by paragraph (bj(2}{iii}(C} of
this section. shall be suppliemented by at
least cne additior.al safsty measure that
provides a level of safety equivalent to
that obtaired by the use of a tock.
Examples of additional safety measures
inciude the removat of an isolating
circuit element. blocking of a controlling
switch, or opening of an extra
disconnecting davice.

{E} A lock may be placed withouta
tag only under the following conditions:

{2) Orly one cirzuit or piece of
egquipment is deenergized. and

(2} The lockout period does not extend
beyord the work shift. and

{3} Employees expaosed to the haza:ds
associated with reenergizing the circuit
or equipment ars familiar with this
procedure.

(iv} Verification of deenerzized
condition. The requirements of this
paragranh shail be met vefore any
circuits or equipment can be considered
and worked s deenergized.

[A) A qualified person shall operate
the equipment orerating controts or
otherwisa verify that the equipment
cannct be restarted,

{B} A qualified person shall use test
equipment to test the circuit elemen:s
ard electrical parts of equinment to
which employees wiil be exposed azd
shall verify that the circuit elements and
ejuicment parts are deenarzized. The
test shail also determine if any
erergized condition exists as a result of
inadvertently induced voltage or
urrelated voltage backfeed even though
specific parts of the circuit have been
deenergized and presumed to te safe. If
the circuit to be tested is over 600 voits,
nominal, the test equipment shalil be
checked for proper operation
immediately before and im:mediately
after this tost.

{v) Reenargizing equipment. These
requirements sha!l be met in the arder
given. before circuits or equipment are
re-energized, even terporarily.

{A] A qualified person shall conduct
tests and visual inspections, as
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necegssary. to verify that all toals.
eiectrical 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
assaciated 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 nis or her direct supervision.
However, if this emplovee is absent
from the workplace. then the lock or tag
may be removed by a qualified person
designated to perform this task provided
that: -

{2} The emplover ensures that the
emplovee who applied the lock or tag is
not available at the workplace. and

(2} The emplover ensures that the
emplovee is aware that the lock or tag
has been removed before he or she
resumes work at that waorkplace.

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

(c) Working on or near exgosed
energized parts. (1) Application. This
paragraph appiies to work performed on
expcsed live parts (invelving either
direct contact or contact by means of
tools or materials) or near ezough to
them for employees to be expased to
any hazard they present.

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

(3} Overfecd ‘ines. If work i3 to be
periormed near overnead lines, the lines
shall be deenergized and grounded. or
other protective measures shall be
provided before work is started. If the
lines are ta be deenergized.
arrangements shall be made with the
person or organization that operates or
controls the electric circuits involved to
deerergize and ground them. If
prolective measures are provided such
as guarding, isolating. or insulating.
these precautions shall prevent
emglovees from contacting such lines
directly with any part of their body or
indirectly through conductive materials,
tools. or equipment.

Note: The work practices used by qualified
persors installing insulating devices on
everhead power transmission or distnbution
lires grp aot covered by §§ 1910.332 through
14368 i%5. Under paragraph (c){Z) of this

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

(i) Ungualified persons. (A) When an
unqualified person is working in an
elevated position near averhead 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:

{1) Far voltages to ground 50kV or
below—10 ft. (305 cm};

(2) For voltages to ground aver 50kV—
10 ft. (305 ¢m) plus 4 in. (10 cm) for every
10kV over S0kV.

(B} When an unqualified person is
working on the ground in the vicinity of
overhead lines. the person may not bring
any conductive abject closer to
unguarded. energized overhead lines
than the distances given in paragraph
{c)(3)1i)(A) of this section.

Note: For voltagea normally encourtered
with overhead pawer lines. objects which do
not have an insulating rating for the voltage
invoived are considered to be conductive.

(ii) Qualified persons. When a
qualified person is working in the
vicinity of overhead lines, whether in an
elevated position 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 5-3
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 patential
different from that of the energized part.

TagLe S-5.—APPROACH DISTANCES FOR
QUALIFIED EMPLOYEES ALTERNATING
CURRENT

Voltage range {phase to
phase}

Minimum approach
distance

30CV and eSS ....ccuveveceeme |

Cver 300V, nol over
750V.

Qver 750V. not over 2kV .| } K. 6 in. (46 cm).

Over 2kV, not over 15kV .| 2 f£. 0 in, (81 cm).

Over 15kV, nat over 3. 0in. {91 cm).

Avoid contact.
1L 0in (205 em).

3TV,

Over 37kV, Not oves 31t 6in. (107 cm).
B7 SkV.

Over 87 £kV, not over 4 #1.0in (122 em),
121%V.

TABLE S-5.—APPROACH DISTANGES FOR
QUALIFIED EMPLOYEES ALTERNATING
CURRENT—Continued

Voltage range (phase to '
phase)

Mirumum aoproach
distance

Qver 121KV, not over
14Ck V.

4 #t. 8 in. {137 cm}.

(ii1) Vehicular and mechanical
eguipment. {A) Any vehicle or
mechanical equipment capable of
having parts of its structure elevated
near energized overiiead lines shall be
operated so that a clearance of 10 ft.
(305 cm} is maintained. If the voltage is
kigher than 50kV, the clearance shall be
increased 4 in. (10 cm) for every 10kV
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 c¢m). If the voltage is
higher than 50kV, the clearance shall be
increased 4 in. {10 cm) for every 10kV
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 aeria} lift
insulated for the voltage involved, and if
the work is performed by a qualified
person, the clearance (between the
urinsulated portion of the aerial lift and
the power line) may be reduced to the
distance given in Table 5-5.

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

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

(2) The equipment is located so that
no urninsulated part of its structure (that
pertion of the structure that provides a
conductive path to emplayees 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 intentionaily grounded.
employvees 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
an earth resistivity and fauit currents.
whicn can develop within the first few
feet or more outward from the grounding
point.

{4) iNumination. (i) Employees may
a0t enter spaces containing exposed
snergized parts. unless illumination is
provided that enables the employees ta
perform the work salely. :

(i) Where lack of illumination or an
obstruction precludes observation of the
woark to be perfarmed, employees may
not perform tasks near exposed
cnergized parts. Emplovees may not
reach blindly inta areas which may
contain ennrgized parts.

(3) Confined or enclosed work spaces.
\When an employee works in a confined
or er:closed space {such as a manhole or
vault) that contains exposed energized
parts, the employer shall provide, and
ke emglovee shall use, protective
shieids, 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 employze and causing the employee
to contact exposed energized parts.

(8) Conducive materials and
souipment. Conductive materials and
equipment that are in contact with any
part of an emplayee’s body shall be
handled in a manner that will prevent
tkem from contacting exposed enerzized
conductors or circuit parts, [f an
employee must handle long dimensional
conductive abjects (such as ducts and
rines) in areas with exposed live parts.
the employer shail institute wark
cractices {such as the use of insulation,
guarding, and material handling
techniques) which wiil minimize the
kazard.

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

(8) Conduct:ve appare!. Conductive
articles of jeweiry and clothing (such as
wa‘ch bands, bracelets. rings. key
chains. necklaces, metalized aprons,
cloth with conductive thread. or metal
headgear) may not be worn if they might
contact exposed energized parts.
However, such articles may be wormn if
they are rendered nonconductive by
caverina, wrapping, or other insulating
mcans.

(9) Househzeping duties. Where live
parts present an electrical contact
hazard. employees may not perfurm
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) ara provided.

Electricaily conductive cleaning
materiais (including conductive snlids
such as stee] wool, metalized clath. and
silicon carbide, as well as conductive
tiquid solutions) may not be used in
proximity to energized parts unless
procedures are follcwed which will
prevent electrical contact.

{10} Interfocks. Cnly a gnalified
perscn following the requirements of
paragrapn (c) of this section may defeat
an electrical safety intertock. and then
anly 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.

§1910.324 Us2 of eguipmenst,

(a} Portable eiectric equipment. This
paragraph applies to the use of cord-
and plug-connectzsd equipment,
including flexible cord sets (extension
cords}. -

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

(2) Visual inspection. (i} Portabie
cord- and plug-connected equipment
and flexible cord sets (extension cords)
shall be visually inspected before use on
any shift for external defects (such as
lcose parts, defarmed 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 ard flexible cord sets
{extension cords) which remain
connected once they are put in piace
and are nat 2xposed to damage need not
be visually inspecied unti} they ase
relocated. .

{it) If there is a defect or evidence of
damage that might expose an employee
o injury, the defective or damaged item
shall ke removed from gervice, and no
empioyee may use it unt:l necassary
repairs and tests to render the
equipment safe have been made.

(iit) When an aitachment 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} Groundaing-type equipment. (i) A
flexible cord used with grounding-type
equipment shall contain an equipment
grounding conductor.

(i) Attachment piugs and receptacles
may not be cannected or altered in a
manner which would prevent proper
continuity of the equipment grounding

conductor at the point where plugs sre
attached to receptacles. Additionally,
these devices mav not be aitered to
allow the grounding pole of a piug to be
inseried into siots intended for
connecticn to the current-carrying
conductors.

{iii} Adapters which interrupt the
continuity of the equipment greundisz
cannection may not be used.

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

(5) Connecting attechment piuys. 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 plug and receptacle
connections may be handled only with
insulating protective equipment if the
condition of the connection couid
provide a conducting path to the
employee’s hand (il for examgple, a cord
connector is wet from being immersed in
waler}.

{iii} Locking-type connectors shall be
properly secured after connectiun.,

(b} Eleciric power and lighting
circudts. (1) Ruutine opening and closing
of circuits. Load rated switches, circuit
breakers, or other devices specifically
designed as discannecting means shail
be used for the opening, reversing. or
clusing of circuits under load conditions.
Cable connectors nnt of the load-break
type. fuses, terminai lugs, and cable
splice connectians may not be used for
such purposes. except in an emerzency.

(2) Reciosing circuits afier proteci!:
device operation. After a circuit is
dernergized by a circuit protective
device, the circuit may not be manually
reenargized until it has been determined
that the equipment and circuit can be
safely energized. The repetitive manual
reclosing of circuit breakers or
reenergizing circuits through replaced
fuses is prohibited.

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

(3) Overcurrent protection
madification. Qvercurrent protection uf
circuits and conductors may not be
modifiad, even on a temporary basis,
beyond that allowed by § 1910.304(<).
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the installation safety requirements for
overcurrent protection.

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

(2} Visua{ inspection. Test instruments
ang equipment and all associated test
leads. cables, power cords, probes. and
connectors shall be visuaily 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 empioyee
may use it until necessary repairs and
tests to render the equipment safe have
been made.

{3} Rating of equipment. Test
insiruments and equipment ard 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) Occasionc! use of flammable or
ignitible meteriols. Where flammable
materials are present only occasionally,
electric equipment capable of igniting
them shall not be used. unless measures
are taxen to prevent hazardous
conditions from developing. Such
materials include, but are not limited to:
flammable gases. vapors. or liquids:
combustible dust: and iznitible fibers or
fiyings.

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

§ 1910.335 Sateguards for personnel
proteclion.

(a) Use of protective ecuipment. (1)
Perscrcl protective
equipment. {i} Employees working in
areas where there are potential
electrical hazards shall be provided
with. and shall use, electrical pratective
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
thig part.

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

(iii) If the insulating capability of
protective equipment may be subject to
damage during use. the insulating
matenal shall be protected. (For
exarmple. an outer covering of leather is
somet:mes used for the protection of
rubber insulating material.}

{(iv) Employees shail wear
nonconductive head protection
wherever there is a danger of head
injury from electric shock or burns 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 resuiting 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 canductors 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.

1B) Ropes and handlines 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. burns. ar 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 teckniques shall be used to
warn and protect employees from
hazards which could cause injury due to
electric shock, bumng, or failure of
electric equipment parts: .

(1) Safetv signs and tags. Safety signs.
safety symbols, or accident prevention
tags shall be used where necessary to
wam employees about electrical
hazards which may endanger them, as
required by § 1910.145.

(2) Barricades. Barricades shall be
used {n 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
basricades 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 warmn 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 § 1910.399 are removed, and bath
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 appiicable 10 this
subpart.

. - . - -

Lighting outlet. * * *

Line-clearznce 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, —
- L - Ll -
Locgtion. * * *

May. If a discretionary right. privilege,
or power is conferred, the word “may”
is used. If a right, privilege, or pawer is
abridged or if an obligation to abstain
from acting is imposed. the word “may™
is dsed with a restrictive “no,” "not.” or
“only.” (E.z.. no employer may . . .:an
employer may not. . .: only qualified
persons may. . . .}

- - * L] -

Quclified person. = * *

Note 1: Whether an emplovee is considered
to be a "quahfied person” will depend upon
various circumstances in the workplace. It is
possibie and. in fact, likely for an individual
to be considered “qualified” with regard to
certain equipment in the workplace. but
“ungualified” as to other equipment. (See
§ 1910.332{b}){3) for training requirements that
specifically apply 1o qualified persons.)

Note 2; An employee who is undergoing an-
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 wno is under the direct
supervision af a gualified person is
considered to be 3 quaiified person for the
performance of those duties.

- - a - -
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