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AGENDA
SAFETY AND HEALTH CODESBOARD
Tuesday, June 26, 2007
State Cor poration Commission
Tyler Building
1300 East Main Street, Second Floor
Richmond, Virginia

Court Room A

10:00 a.m.

1. Call to Order

2. Approval of Agenda

3. Approval of Minutes of December 6, 2006 Board Meeting

4. Opportunity for the Public to Address the Board on the issues pending before the Board
today or on any other topic that may be of concern to the Board or within the scope of

authority of the Board.

Thiswill be the only opportunity for public comment at this meeting. Please limit
remarks to 5 minutes in consideration of others wishing to address the Board.



New Business

a) Electrical Standard, Subpart S of Part 1910, 881910.302 through 1910.308;
Revised Final Rule; and

b) Periodic Review of Regulations:

Public Participation Guidelines, 16 VAC 25-10

Items of Interest from the Department of Labor and Industry
Items of Interest from Members of the Board

Meeting Adjournment
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VIRGINIA SAFETY AND HEALTH CODESBOARD
BRIEFING PACKAGE
FOR JUNE 26, 2007

Electrical Standard, Subpart S of Part 1910, 881910.302 through 1910.308;
Revised Final Rule

Action Requested.

The Virginia Occupational Safety and Health (VOSH) Program requests the Safety and
Health Codes Board to consider for adoption federal OSHA's revised final Rule for the
Electrical Standard, Subpart S of Part1910, §81910.302 through 1910.308, with related
amended standards for the following: §81910.6, 1910.66, and 1910.399, as published in
72 FR on 7135 on February 14, 2007.

The proposed effective date is December 15, 2007.

Summary of the Changesto the Revised Standard.

Federal OSHA revised and updated the provisions contained in §81910.302 through
1910.308 of the existing Subpart S electrical installation standard. It determined that
electrical hazards in the workplace pose a significant risk of injury or death to employees,
and that the requirements in the revised standard, which draw heavily from Part | of the
2000 edition of the National Fire Protection Association’s (NFPA) Electrical Safety
Requirements for Employee Workplaces (NFPA 70E), and the 2002 edition of the
National Electrical Code (NEC), are reasonably necessary to provide protection from
these hazards. (72 FR 7136) [Note: The 2000 NFPA 70E is based on the 1999 NEC (72
FR7177)]
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The update to Subpart S appliesto electrical installations and equipment utilized in
workplaces in general industry and in shipyard employment, longshoring, and marine
terminals. Installations exempted by Subpart S present special design considerations that
are not adequately addressed in Subpart S, for example, electric power transmission and
distribution installations. Such transmission and distribution installations are typically
installed where they are accessible only to specifically trained and skilled employees and
where unqualified persons will not have access to these installations. (72 FR 7140-41)

Thisrevision will provide the first update of the installation requirements in the general
industry electrical installation standard since 1981. It focuses on safety in the design and
installation of electric equipment in the workplace. It also includes a new aternative
method for classifying and installing equipment in Class | hazardous locations; new
requirements for ground-fault circuit interrupters (GFCIs) and new provisions on wiring
for carnivals and similar installations.

Federal OSHA also removed and reserved Appendices B and C of the current Subpart S
for future use because they did not contained any material.

The following sections were also impacted by the revised final rule:

1) §1910.6, I ncor por ation by reference, was amended by revising the introductory
text to paragraph (e). Paragraph (e)(33), which read: “ANSI C1-
71, National Electrical Code, IBR approved for §1910.66
Appendix D(c)(22)(i) and (vii)” was removed and reserved. The
introductory text to paragraph (q) was also revised by amending
the address where NFPA materials could be purchased. Paragraph
(9) (16) which read: “NFPA 70-1971, National Electrical Code,
IBR approved for §1910.66 App. D(c)(2)” was removed and
reserved.

2) §1910.66, paragraph (c)(22)(i) of Appendix D, Existing I nstallations
(Mandatory), was amended by substituting “ Subpart S of this Part” for the
“National Electrical Code, NFPA 70 —1971; ANSI C1—-1971 (Rev. of C1 —
1968)” .

3) §1910.399, Definitions applicable to this subpart, was amended by adding
thirteen definitions, all but one of which are based on NFPA 70E-2000 and the
2002 NEC. These new definitions will help clarify the requirementsin Subpart S.
Other non-substantive changes were also made to the definitions.

Basis, Purpose and | mpact of the Revised Standard.

A. Basis.

On February 16, 1972, federal OSHA incorporated the 1971 edition of the
National Fire Protection Association’s (NFPA) National Electrical Code (NEC),
NFPA 70-1971, by reference asitsinitial electrical standard for general industry.



The Occupational Safety and Health Act of 1970 directed the Secretary to adopt
existing national consensus standards as federal OSHA standards within two years
of the effective date of the OSH Act. Inincorporating the 1971 NEC by

reference, federal OSHA made the entire 1971 NEC applicableto all covered
electrical installations made after March 15, 1972. For covered installations made
before that date, federal OSHA listed about 16 provisions from the 1971 NEC that
applied. No other provisions of the 1971 NEC applied to these older installations,
thus “grandfathering” them so that they were exempt from most of the
requirements in the consensus standard. (72 FR 7138)

Federal OSHA’s 1981 revision to its electrical installation standard for general
industry and replaced the incorporation by reference of the 1971 NEC with
relevant updated requirements from Part | of the 1979 edition of NFPA 70E. The
revison smplified and clarified the electrical standard and updated its provisions
to match the 1978 NEC (the latest edition available at the time) and structured to
reduce the need for frequent revision to avoid becoming technol ogically obsolete.
Thefirst substantial changes came in the 1995 edition of NFPA 70E.

The 2000 edition of NFPA 70E contains a number of significant revisions,
including a new, alternative method for classifying and installing equipment in
Class | hazardous locations. NFPA recommended that federal OSHA reviseits
genera industry electrical standardsto reflect the latest edition of NFPA 70E,
arguing that such arevision would provide a needed update to the OSHA
standards and would better protect employees. Thisrevised final rule responds to
NFPA’s recommendations with regard to installation safety. It also reflects
federal OSHA’s commitment to update its electrical standards, keep them
consistent with NFPA standards, and ensure that they appropriately protect
employees. (71 FR 7138)

Federal OSHA relies on third-party testing and certification of electric equipment
to ensure proper electrical design to protect employees. These measures help
ensure the safe installation of electric equipment and are prescribed by the
requirements presently contained in 29 CFR Part 1910, Subpart S. This revised
final rule updates those requirements to make them consistent with the latest
editions of NFPA 70E. (72 FR 7137)

Purpose.

The purpose of the revised national final rule isto help further reduce the number
of deaths and injuries across the United States associated with electrical hazards
by providing additional requirements for installation safety and by recognizing
alternative means of compliance in those states whose building codes have not
adopted the 1999 or 2002 NEC. The number of deaths and injuries associated
with electrical hazards has declined due, in major part, to 30 years of highly
protective federal OSHA regulation in the area of electrical installation, based on
the NEC and NFPA 70E standards. (72 FR 7138)



The underlying causes of electrical accidents usually are a combination of three
possible factors: use of unsafe equipment and equipment installations; workplaces
made unsafe by the environment; and unsafe work practices or work performance
by employees. Some unsafe electric equipment and installations can be identified
by the presence of faulty insulation, improper grounding, loose connections,
defective parts, etc. An unsafe work environment can also be a contributory
factor to electrical accidentsin a number of ways, for example, environments
containing flammabl e vapors, liquids, or gases; areas containing corrosive
atmospheres; and wet and damp locations. Finally, unsafe actions include the
failure to deenergize el ectric equipment when it is being repaired or inspected or
the use of tools or equipment too close to energized parts. (72 FR 7137)

Federal OSHA determined that electrical hazards in the workplace pose a
significant risk of injury or death to employees and that this revised final rule,
which draws heavily on the experience of the NEC, which has a 100-year-long
history, will substantially reduce thisrisk. (72 FR 7138)

OSHA's adoption of thisrule will only impact those few states where the 1999 or
2002 NEC has not been adopted as part of its Uniform Standard Building Code
(USBC). From federal OSHA's prospective, thisruleisimportant asit will
provide an up-to-date uniform national minimum level of code requirements that
will help to further reduce the number of deaths and injuries associated with
electrical accidents acrossthe U. S. (72 FR 7178)

| mpact on Employers.

Employersin Virginiawould not be impacted by the Board' s adoption of federal
OSHA'’ s rulemaking with respect to new installations. Virginia, like 38 other
states, previously adopted the later versions of the NEC. Asfor existing electrical
installations in the Commonwealth which predate Virginia s 2005 adoption of the
2002 NEC, no economic impact would be realized under the provisions of the
revised standard until such installations are replaced, repaired, and/or renovated
and, thus, be required to follow the 2005 version of the USBC. (72 FR 7178)

The impact of this revised final rule will bein those few other states that lack any
statewide electrical code or have failed to adopt the 1999 or 2002 NEC and it will
ensure that adownward national trend in these incidentsis sustained as the
existing federal standard is out of date with today's technology and may not
address the hazards associated with the new equipment and machinery technology
leaving employers unsure which requirements to apply. (72 FR 7179)

OSHA believes that the revised standard, besides providing national uniformity,
will be more flexible and efficient for stakeholders, including small business,
while improving safety for employees. (72 FR 7136)

| mpact on Employees.




No direct impact is anticipated as the 2002 NEC has been in effect in Virginia
since October 2005. Thisrevision will better protect employees by codifying into
VOSH standards the most recent national consensus standards in electrical safety
for requiring new construction and new electrical installations, by making their
requirements known beyond the users of the Virginia Uniform Statewide Building
Code in 2005; thereby, further clarifying the required safer 2002 NEC
requirements. (72 FR 7137-38)

I mpact on the Department of Labor and | ndustry.

No impact is anticipated on the Department as the 2002 NEC has been in effect in
Virginia since October 2005.

Federal regulations 29 CFR 1953.23(a) and (b) require that Virginia, within six
months of the occurrence of afederal program change, to adopt identical changes
or promulgate equivalent changes which are at least as effective as the federal
change. The Virginia Code reiterates this requirement in § 40.1-22(5). Adopting
these revisions will allow Virginiato conform to the federal program change.

Technology Feasibility

AsVirginiaaready requires the 2002 NEC as part of the Virginia Uniform
Statewide Building Code, potentially affected parties already are in compliance
with the requirements of the final rule, which clearly demonstratesthat it is
technologically feasible. (72 FR 7182)

BenefitsCosts.

In Virginia, the updated standard should help reduce any remaining industry
confusion and inefficiency associated with the current standard, which is out-of-
date with today’ s technology. The adoption of thisrevised final rule may help to
further reduce the number of deaths and injuries associated with electrical
accidents by increasing the number of employers who are aware of the existing
requirements of the Virginia Uniform Statewide Building Code (USBC), and
facilitate that a downward trend in these incidents is sustained. (72 FR 7179)

Federal OSHA did not estimate any cost savings associated with the revised final
rule for the at |east 38 states plus Virginia which have aready adopted the
provisions of the 1999 or 2002 NEC through their USBC. (72 FR 7180)

Nationally, the total annual incremental compliance costs associated with the new
provisionsin the final rule, for new electrical system and equipment installations,
are estimated to be $9.6 million. (72 FR 7182)



Contact Person:

Mr. Glenn Cox

Director, VOSH Programs
(804) 786-2391
Glenn.Cox@doli.virginia.gov




RECOMMENDED ACTION

Staff of the Department of Labor and Industry recommends that the Safety and Health Codes
Board adopt the revised final rule to the Electrical Standard, Subpart S of Part 1910, §8 1910.302
through 1910.308, with related amended standards for the following: §81910.6, 1910.66, and
1910.399, as authorized by Virginia Code 88 40.1-22(5) and 2.2-4006.A .4(c), with an effective
date of December 15, 2007.

The Department al so recommends that the Board state in any motion it may make to amend this
regulation that it will receive, consider and respond to petitions by any interested person at any
time with respect to reconsideration or revision of this or any other regulation which has been
adopted in accordance with the above-cited subsection A.4(c) of the Administrative Process Act.



Electrical Standard, Subpart Sof Part 1910, 88 1910.302 through 1910.308;
Revised Final Rule

As Adopted by the

Safety and Health Codes Board

Date:

VIRGINIA OCCUPATIONAL SAFETY AND HEALTH PROGRAM

VIRGINIA DEPARTMENT OF LABOR AND INDUSTRY

Effective Date:

16 VAC 25-90-1910.6, Incorporation by reference;
16 VAC 25-90-1910.66, Powered Platforms, Manlifts, and Vehicle-Mounted Work Platforms, Appendix
D, Existing Installations (Mandatory);
16 VAC 25-90-1910.302 — 1910.308, Electrical Standard, Subpart S of Part 1910; and
16 VAC 25-90-1910.399, Definitions Applicable to this Subpart



When the regulations, as set forth in the revised final rule to the Electric Standard, Subpart S of Part
1910, 881910.302 through 1910.308, with related amended standards for the following: §81910.6,
1910.66, and 1910.399, are applied to the Commissioner of the Department of Labor and Industry
and/or to Virginiaemployers, the following federal terms shall be considered to read as below:

Federal Terms VOSH Equivalent

29 CFR VOSH Standard

Assistant Secretary Commissioner of Labor and Industry
Agency Department

August 13, 2007 December 15, 2007

11



7190

Federal Register /Vol. 72,

MNo. 30/Wednesday, February 14, 2007 /Rules and Regulations

PART 1910—[AMENDED]

o Part 1910 of Title 20 ofthe Code of
Federal Regulations is amended as
followe:

Subpart A—General

® 1. The authorty citation for Subpart A
ie revised to read as followsa:

Authority: Sections 4, 6, and & of the
Oecupational Safety and Health Act of 1070
(28 11.8.C. 653, 655, and 657); Searstary of
Labor's Order Mo, 12—71 (36 FR 8754), 8-76
(41 FR. 25058), 83 (48 FR. 35736), 1-90 (55
FR 2033, 6—06 (62 FR 111), 3—2000 (65 FR
50017), or 52002 (67 FR 65008], as
applicabla,

Sections 18106, 1910.7, and 1910.8 alao
issued under 26 CFR part 1811, Section
1810.7(f] also issuad under 31 1L.8.C. 8701,
28 [L5.C. 9 a, 5 LLS.C. 553; Public Law 106—
113 (113 Stat. 1501 A—222]: and OMB
Circular A—2s (dated July 8. 1993) (58 FR
3g14z, July 15, 1993).

m 2. Section 1910.6 is amendad by
revigsing the introductory text to
paragraph (e], removing and reserving
paragraph [e](32), revieing the
introductory text to paragraph (q), and
removing and reserving paragraph
(q)(16). The revieed text reads as
follows:

§1910.6 Incorporation by reference.

(&) The following material ie available
for purchase from the American
Mational Standards Institute [ANSI), 25
Weat 43rd Street, Fourth Floor, Mew
York, NY 10036:

{q) The following material is available
for purchage from the National Fire
Protection Asscciation [NFPA], 1
Battarymarch Park, Quincy, MA 02269:

* o * * *

Subpart F—Powered Platforms,
Manlifts, and Vehicle-Mounted Work
Platforms:

m 3. The authority citation for Subpart F
is revised to read as follows:

Autharity: Sacs. 4, 6, and & of the
Oocupational Safety and Health Act of 1870
{20 U.5.C. 653, 655, and 657); Secratary of
Labor's Order Mo, 12-71 (36 FR 8754), 876
(41 FR. 25058), -85 (48 FR 35736), 1-a0 (55

FR a033), or 5-2002 (67 FR.65008), as
applicable; and 26 CFR part 1911,

| 4. Appendix D to § 1910.66 ia
amended as follows:

m a. Parmagraph (c](22](i) is revieed ae st
forth below.

m b. In the second sentence of paragraph
(=) 22)(wii), the words “Article 610 of
the Mational Electrical Code, NFPA 70—
1071; ANSI C1-1971 (Rev. of C1-1068)"
are reviaed to read “Subpart 5 of this
Part.”

§1910.65 Powered platforms for bullding
maintenance.

= N * * *

Appendix D to § 1910.66—Existing
Installations (Mandatory)

[ Y

[z2) * * * (i) All elactrical squipment and
wiring shall conform to the raquirements of
Subpart & of this Part, except as modified by
ANST Alzo.1—1970 “ American Mational
Standard Safety Raquiremeants for Powerad

Flatforms for Exterior Building Maintenance™

[sea § 1910.8). For detail design
apecifications for electrical equipment, see
Part 2, ANS] A120.1-1970,

Subpart S—Electrical

m 5. The authority citation for Subpart S
is revised to read ae follows:

Authority: Secs, 4, 6, 8, Occu pational
Safety and Health Act of 1970 (20 U.5.C. 853,
655, 657 ), Secretary of Labor’s Order o, &
76 (41 FR 25050), 1-80 (55 FR 0033], or 5—
2002 (67 F.R. 85008), as applicable. 20 CFR
Part 1811.

m 6. Sectione 1910.302 through
1910.308 are revieed to read ae follows:

Design Safety Standards for Electrical
Systems

§1910.202 Electric utllzation systems.

Sectiona 1910,302 through 1910.308
contain design eafety standarde for
electric utilization syvetems,

{a)] Seope—(1) Covered. The
provisions of §5 1910.302 through
1910.308 cover electrical installatione
and utilirzation equipment installed or
used within or on buildingg, structures,
and other premisee, including:

(i) Yards;

(11) Carnivals;

{iii) Parking and other lots;

(iw) Mobile homes;

[v] Recreaticnal vehicles;

(v1) Industrial substations;

(wii) Conductors that connect the
ingtallatione to a supply of electricity;
and

(wiii) Other outside conductors on the
premises,

(2] Not covered. The provieions of
58 1910.302 through 1910.308 do not
COver:

(i) Inetallations in ships, watercraft.
railway rolling stock, aircraft, or
automotive vehicles other than mohila
hormes and recreational vehicles;

(i) Inatallationa underground in
mines;

(iii] Inetallatione of railwaye for
generation, tranaformation,
tranemiseion, or distribution of power
ueed exclusively for operation of rolling
stock or ingtallations used exclusively
for signaling and communication
purpases;

(iw]) Inetallations of comumunication
equipment under the exclusive control
of communicetion utilities, located
outdoors or in building spaces used
excluaively far such installations; or

(%] Installations under the exclusive
control of electric utilities for the
purpose of communication or metering;
or for the generation, contral,
transformation, transmission, and
distribution of electric energy located in
buildinge used exclusively by utilities
for such purposee or located cutdoors
on property owned or lessed by the
utility or on public highways, streats,
roads, ete., or outdoors by established
righta on private property.

[b] Extent of application—(1)
Reguiremente applicable to all
inetallations. The following
requirements apply to all electrical
ingtallations and utilization equipment,
regardless of when they were designed
or inetalled:

& 1910.303(b)—Examina tion,
ingtallation, and uee of equipment

£1910.303(c)(3)—Electrical
connections—Splices

§1010.303(d}—Arcing parts

§1010.303(e}—Marking

§1010.303(f), except (f)[4) and (f){5}—

Disconnecting means and circuite
§1010.303(g)(2}—600 volte or lese—

Guarding of live parta
§1010.304(a)(3)—Use of grounding

terrminale and dewices
&1010.304( (1)), (H1){iv]). and

[B1(1){v)}—Owvercurrant protection—a00

volts, nominal, or less
§1010.304(g)(1](ii]. (g)(1)(iiil () (1)iiv).

and (gl 1)[v]—Ground ing—Syetems to
be grounded
§1010.304(g)(4}]—Grounding—

Grounding connections
§1910.304(g)(5}—Grounding—

Grounding path
§1910.304(g)(6](iv])(A]) through

(g)(8)(iv)(D). and (g)(6](vil—

Grounding—Supporte, enclosures,

and equipment to be grounded
51910.304(g)( 7}—Grounding—

MNonelectrical equipment
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51910.304(g)(8)(i)—Grounding—
Methode of grounding fixed
aquipment

§1910.305(g)(1)—Flexible cords and
cables—Uge of flexible cords and
cables

§1910.306(g)(2](11]) and (g)(2])(1i1)—
Flexible cords and cables—
Identification, splices, and
terminations

51910.307, except ae spacified in
£1910.307(b}—Hazardous [classified)

locations

(2] Requirements applicable to
installations made after March 15, 1972
Every electrical inatallation and all
utilization equipment installed or
overhauled after March 15, 1972, shall
comply with the provisions of
5§1910.302 through 1910.308, except as
noted in paragraphe (b)(3]) and [b](4] of
thie section.

(3] Reguirements applicable only to
installations made affter Apnl 16, 1981,
The following requirements apply only
to electrical installations and utilization
equipment inatalled after April 16,
1981:
£1910.303(h) (4} —0ver BOO volis,

nominal—Entrance and access to

work apace
£1910.304(£)(1 J{vii) and (£ 1)[vin]—

Ohwercurrent protection—a00 volte,

norninal, or less
51910.304(g)(9)[i}—Grounding—

Grounding of evatems and circuite of

1000 volte and over (high voltage)

5 1910.305(j)(6)(i1) (D —Equipment for
general uss—Capacitors

£1910.306(c)(9)—Elevators,
dumbwaitere. eecalatore, moving
walke, wheelchair lifts, and stairway
chair liftse—Interconnection between
multicar controllers

51910.306(i)—Electrically driven or
controlled irrigation machines

5 1910.306(j)(5)—Swimming pools,
fruntains, and similar installations—

Fountains
51910.308(a)(1)(ii}—Svetema over GO0

volta, nominal—Aboveground wiring

methods
£1910.308(c)(2)—Clase 1. Clase 2, and

Clase 3 remote control. signaling, and

power-limited circuita—Marking
§1910.308(d)—Fire alamm syvatems

(4] Reguirements applicable only to
installations made affer August 13,
2007, The following requirements apply
onlv to electrical inetallatione and
utilization equipment installad after
Aupust 13, 2007:
£1910.203(f)(4 —Dieconnecting means

and circuits—Capable of accepting a

lock

£1910.303(f)(5 )—Dieconnecting means
and circuits—Marking for series
combination ratings

§1910.303(g)(1)(iv] and (g){1){wii }—600
Volte, nominal, or leee—Space about
alactric equipment

& 1910.303(h)(5]) [v1)]—0Ower 600 volts,
nominal—Working epace and
guarding

£1910.204 (b){ 1}—Branch circuits—
Identification of multiwire branch
circuita

£ 1910.304 (b)(3){i}—Branch circuita—
Ground-fault circuit interrupter
protection for pereonnal

§ 1910.304(£)(2) (i) (A) (£(2)[EE] (but not
the introductory text to
§ 1910.304(f)(2)(1)), and (A{Z)(iv)[A}—
COrwercurrent protection—Feaders and
branch circuits over GO0 valts,
nominal

& 1910.305(c){3])[1i}—Switches—
Connection of ewitches

& 1910.305(c](5}—Switches—Grounding

£1910.306(a)( 1)(ii}—Electric signea and
outline lighting—Disconnecting
means

& 1910.306(c)( 4)—Elevators,
dumbwaiters, escalators, moving
walke, wheelchair lifte, and stairway
chair lifte—Operation

£1910.306(c)(5}—Elevators,
dumbwaiters, escalators. moving
walke, wheelchair lifte, and stairway
chair liftse—Location

§1910.306(c)(6}—Elevators,
dumbwaiters, escalators, moving
walks, wheelchair lifte, and stairway
chair lifte—Identification and signs

& 1010.306({c)(7}—Elevators,
dumbwaiters, escalators, moving
walks, wheelchair lifte, and stairway
chair lifte—Single-car and multicar
installations

£ 1910.306(j)( 1)(iii)]—Swimming pools,
fountaing, and similar installations—
Receptacles

& 1910.306 (k) —Carnivals, circuses, fairs,
and similar events

& 1910.308(a)(5](v] and (a)(5](vi)(B}—
Svatems over 600 volts, nominal —
Interrupting and isclating devices

§1910.308(a)(7)(vi}|—Syetemsa over GOO
wolts, nominal—Tunnel installatione

§1910.308(b)(3—Emergency powar
syeteme—Signa

& 1910.308(c)(3)—Class 1. Clage 2, and
Clage 3 remote control, signaling. and
power-limited circuite—Separation
from conductors of other circuita

§1910.308(f]—Solar photovoltaic
svetemmns
(2] Applicability of requirements for

disconnecting meane. The requirement

in §1910.147(c](2)(iii) that energy
izolating devices be capahle of accepting

a lockout device whenever replacernent

or major Tepair, renovation or

modification of a machine or equipment
ia performed, and whenever new
machines or aquipment are installed

13

after January 2, 1990, applies in
addition to any requirements in
£§1010.3032 ﬂ'.\.‘l‘D‘Ll.g‘h £1010.308 that
digconnecting means be capable of
being locked in the open position under
certain conditione.

§1910.303 General.

[a) Approval. The conductore and
equipment required or parmitted by this
subpart shall be acceptable only if

roved, as defined in § 1910,32090,

| Examination, installation, and use
of equipment—(1) Examination. Electric
equipment shall be fres from recognized
hagarda that are likely to caues death or
zerious phyeical hamm to emplovees.
Safety of equipment shall be determined
using the following considerations:

(i) Suitahility for installation and use
in conformity with the provisione of this
aubpart;

Mote to paragraph (bl{1){i} of this section:
Suitability of aquipment for an identifiad
urpces may ke evidenced by listing or
abeling for that identified purposa.

(ii) Mechanical etrength and
durability, including, for parts designed
to enclose and protect other equipment,
the adequacy of the protection thus
provided;

(1i1) Wire-bending and connection
apace;

[1w] Electrical insulation:

[v] Heating effectz under all
conditions of use;

[vi] Arcing effects;

[wii) Classification by type, size,
voltage, current capacity, and apecific
use: and

[wiii) Other factors that contribute to
the practicel eafaguarding of pereons
using or likely to come in contact with
tha equipment.

(2) Installation and wse. Listed or
labeled equipment shall be installed and
uged in acoordance with any
inatructions included in the listing or
labeling,

[3) Insulation integrity. Complated
wiring installations shall be free from
short circuite and from grounde othar
than those required or permitted by this
aubpart.

(4] Interrupfing rating. Equipment
intended to interrupt current at fault
lewels ehall have an interrupting rating
aufficient for the nominal circuit voltage
and the current that iz available at the
line temrminals of the eguipment.
Equipment intended to interrupt current
at other than fault levels ghall have an
interrupting rating at nominal circuit
voltage sufficient for the current that
must be interrupted.

[6) Circuit impedance and other
characteristice. The overcurrent
protective devices, the total impedance,
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the component short-circuit current
ratinge, and other characteristice of the
circuit to be protected ehall be sslected
and coordinated to permit the circuit
protective devices used to clear a fault
to do so without the ocourrence of
extenaive damage to the alectrical
components of the circuit, This fault
ghall be aesumed to be either batween
two or more of the circuit conductors,
or between any circuit conductor and
the grounding conductor or enclosing
metal raceway.

(6] Deteriorating agents. Unless
identified for uee in the operating
environment, no conductors or
aquipment ghall be located in damp or
wet locations; where exposed to gases.
fumes, vapore, liquide, or other agente
that have a deteriorating effect on the
conductors or equipment; or wherae
axposed to excessive temperatures.

(7] Mechanical execution of work.
Electric equipment ghall be inetalled n
a neat and workmanlike manner.

(1) Unueed openingg in boxes,
racewaye, auxiliary gutters, cabineta,
aquipment cages, or housings ehall ba
effectively closed to afford protection
substantially equivalent to the wall of
the equipment.

[i1) Conductars shall be racked to
provide readv and safe access in
underground and subsurface enclosures
that pereona enter for ingtallation and
maintenance.

(iii) Internal parta of electrical
equipment, including busbars, wiring
terminals, insulators, and other eurfaces,
may not be damaged or contaminated by
foreign materials such as paint, plaster,
cleaners, abrasives, or corrosive
regiduee.

(iv] There ehall be no damaged parts
that may advereely affect eafe operation
or mechanical strength of the
equipment, such as parte that are
broken, bent. cut, or detericrated by
corroeion, chemical action, or
overheating,

[8) Mounting and cecling of
egquipment. (i) Electric aquipment shall
be firmly secured to the surface on
which it iz mounted.

Note to ﬁrara,gra ph [(b)[8)(i] of this section:
Wooden plugs driven into holes in masonry,
concrete, plaster, or similar matarials are not
congiderad sacura means of fastaning electric
aquipment.

(11] Electric equipment that dependes
on the natural circulation of air and
convection principles for cooling of
exposed surfaces shall be installed so
that room airflow over such eurfaces is
not preventad by walls or by adjacent
inatalled equipment. For equiprment
designed for floor mounting, clearance
between top surfaces and adjacent

purfaces shall be provided to dissipate
riging wamm air.

(iii) Electric equipment provided with
ventilating openings shall be installed
so that walls or other obstructions do
not prevent the free circulation of air
through the equipment.

(2] Electrical connections—[1)
General. Because of different
characteristice of diggimilar metals:

(1] Devices such as preesure tenminal
or prassure splicing connectors and
eoldering luga ehall be identified for the
material of the conductor and shall be
properly installed and used;

{11] Conductore of dissmmilar metals
may not be intermixed in a terminal or
eplicing connector whers physical
contact ocours between dissimilar
conductore (such as copper and
aluminum, copper and copper-clad
aluminum, or aluminum and copper-
clad aluminum] unless the device is
identified for the purpose and
conditicns of use; and

{111) Materials such ae sclder, fluxes,
inhibitors, and compounde, where
emploved, shall be suitable for the use
and ehall be of a type that will not
adversely affect the conductors,
installation, or equipment.

(2] Term:'na}s'.q[i] onnection of
conductore to terminal parts shall
ensure a good connection without
damaging the conductors and shall be
made by means of pressurs connectors
(including set-screw typa). solder lugs.
or aplices to flexible leads. However,
Mo. 10 or emaller conductors may be
connected by meane of wire binding
ecrews or studs and nuts having
upturned luge or equivalent.

{i1] Terminals for more than one
conductor and terminale used to
connect aluminum shall be g0
identified.

(3] Splices. (1) Conductore ehall be
gpliced or joined with eplicing devices
identified for the use or by brazing,
walding, or eoldering with a fusible
metal or alloy, Soldered splices shall
firat be epliced or joined to be
mechanicallv and electrically secure
without solder and then soldered. All
gplices and jointe and the fres ende of
conductors shall be covered with an
insulation equivalent to that of the
conductore or with an insulating device
identified for the purposa.

{11] Wire connectors or splicing means
installed on conductors for direct burial
ghall be listed for such use.

(d] Arcing parts. Parte of electric
equipment that in ordinary operation
produce arce, aparka, flames, or molten
metal ghall be enclosed or eeparated and
izolated fram all combustible material.

[e] Marking—(1) Identification of

manufacturer and ratings. Electric

equipment may not be used unlees the
following markings have besn placed on
the equipment:

(1] The manufacturer's name,
tradermnark, or other descriptive marking
bv which the organization responsible
for the product may be identified: and

(ii] Other markinge giving voltage.
current, wattage, or other ratings a=
necessary.

[2) Durability. The marking shall be of
sufficient durability to withstand the
environment invalved.

(] Dieconnecting means and
circuits—( 1) Motors and appliances.
Each disconnecting meana required by
this subpart for motors and appliances
shall be legibly marked to indicate its
purposs, unless located and arrangsd ao
the purpose 1a evident.

(2] Services, feeders, and branch
circuits. Each service, feeder, and
branch circuit, at ite disconnecting
meane ar avercurrent dewvice, ehall be
legibly marked to indicate ite purpose,
unless located and arranged so the
purpoes is avident.

(3] Durability of markinge. The
markinge required by paragraphe (£](1)
and (f](2) of this section shall be of
sufficient durability to withetand the
environment invalved.

(4] Capable of accepting a lock
Disconnecting means required by thia
aubpart shall be capable of being locked
in the open position.

[5) Marking for saries combination
ratings. (i) Where circuit breakers or
fuses are applied in compliance with
the series combination ratings marked
on the equipment by the manufactirer,
the equipment enclosures shall be
legibly marked in the field to indicate
that the equiprment has been applied
with a series combination rating,

[ii] The marking required by
paragraph (fJ(5](1) of this section ehall be
readily visible and shall state
““Caution—Series Combination Syetern
Eatad Amperes. [dentified
Replacernent Component Requirad.”

[g) 800 Volts, nominal, or lees. Thie
paragraph applies to electric squipment
operating at 600 volte, nominal, or less
to ground.

(1) Space about electrc equipment.
Sufficient acoess and working space
shall ba provided and maintained about
all electric equipment to permit ready
and safe operation and maintenance of
such squipment.

(1] Waorking space for equipment
likely to require examination,
adjustrment. servicing, or maintenance
while energized ehall comply with the
following dimeneione. except ag
required or permitted elsewhere in thie
aubpart:
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(4] The depth of the working space in
the direction of accese to live parts may
not be less than indicated in Table
5-1. Distances shall be measured from
the live parte if thev are exposed or from
the enclosure front or opening if they
are enclosed;

(B] The width of working space in
front of the electric equipment shall be
the width of the equipment or 762 mm
(30 in. ), whichever is greater. In all
cases, the working epace ghall permit at
leaet a 90-degres opening of equipment
doore or hinged panelsa: and

(€] The work space ehall be clear and
axtend from the grade. floor. or platfomm
to the height required by paragraph
(g)(1)(vi) of this section. Howsever, other
aquipment associated with the electrical
installation and lecated above or below
the electric equipment may extend not
more than 153 mm (6 in.) bevond the
front of the electric equipment.

(1] Working space required by this
standard may not he used for storage.
When normally enclosed live parts are

exposad for inepection or servicing, the
waorking epace, 1fin a passageway or
peneral open epace, shall be suitably
guarded.

[111) At least one entrance of sufficient
area shall be provided to give accese to
the working epace about electric
equipment.

[iv] For equipment ratad 1200
amperes or more and over 1.83m (6.0
ft] wide, containing overcurrent devices,
ewitching devicee, or control devices,
thera ehall be one entrance not lees than
G610 mm (24 in.) wide and 1.98 m (6.5
ft) high at each end of the working
epace, except that:

[A) Where the location permite a
continuous and unobstructed way of
exit travel, one means of exit is
pemmitted: or

[B] Where the working space required
by pamagraph (g)(1)(1) of thie eection is
doublad, only ene entrance to the
working epace is required; however, the
entrance shall be located so that the
edge of the entrance nearest the

equipment is the minimum clear
distance given in Table 51 away from
auch equipment.

[v] Nlumination ehall be provided for
all working spaces about service
squipment, ewitchboards, panelboarde,
and motor control centere installed
indoors. Additional lighting fixtures are
not requirad where the working apace is
illuminated by an adjacent light source.
In selectric equipment roames, the
illumnination may not be controlled by
automatic means only.

[wi) The minimum head room of
working epaces about service
equipment, switchboards, panelboards,
or motor control canters ghall be aa
followe:

[A) For installations built befors
August 13, 2007, 1.91 m (6.25 ft): and

[B] For installations built en or after
August 13, 2007, 1.98 m (6.5 ft), except
that where the electrical equipmeant
exceade 1,98 m (6.5 ft) in height, the
minimum headroom may not he less
than the height of the equipment.

TABLE S5—1.—MINIMUM DEPTH OF CLEAR WORKING SPACE AT ELECTRIC EQUIPMENT, 600 WV OR LESS

mMinimum claar distancs for conditlon 22
Morminal vortags o ground Condition A Condition B Gondition G
m 1t m it m T
OH180 i 04 13.0 0.9 130 0.8 a0
AS1—E00 0.4 3.0 1.0 as5 1.2 4.0

Motes to Table 5-1:

1. MInimum clear distancas may be O.F m (2.5 1) 1or Instalations bullt before Aprl 16, 1987,

2, Concitlons A, B, and  are as tollows:

Condition A—Exposed IMe parts on one side and no Ive of groundad parts on the othar side of the working space, of exposed Ve parts on
poth sides atfectively guarded by sultable wood of other Insutating materal, Insulatad wire or Inaulated bustars operating at not over 200 vols

ara not consldarad Ive pars.

Condition B—Exposed IIvie parts on one side and grounded parts on the other side,
Condition C—Exposad Ive parts on both sidas of the work space (not guarded as provided In Gondition A) with the oparator batwean,

3, Warking

ace 1= not raquired In back of assemblles such as dead-front switchboards or motor contral canters wharg hare ane no ranaw-

able or aﬂ]ustﬁsgla parts (such as fusas or swilches) on tha back and whare all connections are accessible rom locations othar than the Dack.
Whera rear accass |15 required to work on desnargized pars on the back of ancleead equipmeant, & minimum worklng space of 762 mm (30 In.)

harzantally shall be provided,

[wii) Switchboards, panalboarda, and
distribution boards installed for the
control of light and power cirouite, and
motor control centers shall be located in
dedicated apacea and protectad from
darmage.

(A]) For indoor installation, the
dedicated space shall comply with the
following:

1) The epace equal to the width and
depth of the equipment and extending
from the floor to a height of 1.83 m (6.0
ft) abowve the equipment or to the
etructural ceiling. whichewver ie lower,
ghall be dedicated to the electrical
installation. Unless isclated from
equipment by height or phvaical
anclosures or covers that will afford
adequate mechanical protection from
vehicular traffic or accidental contact by
unauthorized perscnmel or that

complies with paragraph (g]i1(vii)(A)(2]
of this section, piping, ducts, or
equipment foreign to the electrical
installation may not be located in this
area;

{2) The space equal to the width and
depth of the equipment shall be kept
clear of foreign evetems unlees
protection is provided to avoid damage
from condenasation. leaks, or breaks in
such foreign evstems. Thie area shall
extend from the top of the electric
equipment to the etructural ceiling:

q{.?FlSlprin]dar protection is Parﬂ?ﬂ ad
for the dedicated space where the
piping complies with this section: and

?ﬁ%mﬁ'nl aquipment that by ita verv
nature or because of other requirements
in this subpart must be adjacent to or
within eight of its operating machinery
is parmitted in the dedicated apaca.

15

Maote to paragraph (g)[1)(vii)lA) of this
section: A dropped, suspendad, or similar
coiling that does not add strangth to the
building structure is not considerad a
structural cailing,

[B) Outdoor electric aquipment shall
be installed in suitable enclosures and
shall be protected from accidental
contact by unauthorized pereonnel, or
bw wehicular traffic. or by accidental
apillage or leakage from piping evaterns.
Mo architectural appurtenance or other
equipment mav be located in the
working epace required by paragraph
(g)1](i] of thie section.

(2] Guarding of live parts. (1) Except
as aleewhere required or permitted by
this atandard. live parte of electric
equipment operating at 50 volts or more

ahall be guarded againet accidental
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contact by use of approved cabinets or
other forme of approved enclosures or
by any of the following means:

(4] Bwv location in a room, vault, or
similar enclosure that is accessible only
to qualified persone:

[B) By suitable permanent, eubstantial
partitions or screene so arranged 2o that
only qualified perecns will have accees
to the space within reach of the live
parts. Any openings in such partitions
or screens shall be eo gized and located
that perecns are not likely to come into
accidental contact with the live parts or
to bring conducting objects into contact
with them:

(€] By placement on a euitable
balcony, gallary. or platform o elevated
and otherwise located as to prevent
access by unqualified persons: or

(D) By elevation of 2.44 m (8.0 ft) or
muore sbove the floor or other working
surface.

[11) In locaticns where electric
equipment ie likely to be exposed to
phvaical damage, enclosures or guards
shall be ao arrangsd and of such
strength as to prevent such damage.

[111) Entrances to rooms and other
guarded locations containing expoeed
live parts shall be markad with
consploucus warning signs forbidding
unqualified persons to enter.

[h) Over 808 valte, nominal—(1)
CGeneral. Conductors and equipment
ueed on circuits exceeding 600 volts,
nominal, shall comply with all
applicable provieions of the paragraphs
(a] through (g) of this section and with
the following provisions, which
supplement or modify the preceding
requirements. However, paragra
(h)(2], (hl(3). and (h)(4) of this section
do not apply to the equipment on the
supply eide of the gervice point.

(2] Enclosure for electrical
installations. (1) Electrical installabions
in a wvault, room, or closet or in an area
surrounded by a wall, ecreen, or fence,
access to which 12 controlled by lock
and kev or other approved meana, are
coneidered to be accesaible to qualified
perzons only. The tvpe of encloaure
uead in a given caee shall be designed
and conetructed according to the
hazards associated with the inatallation.

{11} For installations other than
aquipment described in paragraph
(h)i2){v] of thiz section, a wall, screen,
or fence shall be used to encloss an
outdoor electrical installation to deter
access by persone who are not qualified.
A fence may not be lesa than 2.13 m (7.0
ft) in height or a combination of 1.80 m
(6.0 ft] or more of fence fabric and a 305-
mm [1-ft] or more extension utilizing
three or more strande of barbed wire or
aquivalant.

(iii) The following requirernents apply
to indoor inetallationes that are
acceesible to other than qualified
persons;

{A] The installations ehall be made
with metal-enclosed equipment or shall
be enclosed in a vault or in an area to
which access is controlled by a lock:

[(B] Matal-enclosed ewitchgear, umnit
subatations, traneformera, pull boxee,
connection boxes, and other similar
asgociated equipment shall be marked
with appropriate caution eigne; and

[C] Openings in ventilated dry-type
traneformers and eimilar openings in
other equipment shall be designed ao
that foreign objects inserted through
these openings will be deflected fram
energized parta.

{iv] Outdoor electrical installabions
having exposed live parts shall be
acceesible to qualified persone only.

[v] The following requirements apply
to outdoor enclosed equipment
acceegible to unqualified emplovess:

[A) Ventilating or similar openings in
aquipment shall be ao designed that
foreign objecte inserted through these
openings will be deflected from
energized parta;

(B] Where exposed to phyaical
damage from vehicular traffic, suitable
guards ehall be provided:

(C)] Nonmetallic or metal-enclosed
equipment located outdoors and
acceesible to the general public shall be
designed so that exposed nuts or bolte
cannot be readily removed, permitting
accees to live parts:

(D] Where notmetallic or metal-
encloged equipment is accessible to the
general public and the bottom of the
enclosure is less than 2.44 m (8.0 f)
above the floor or grade level, the
enclosura door or hinged cover shall be
kept locked; and

[E] Except for underground box covere
that weigh over 45.4 kg (100 1), doors
and covers of enclosures used aolaly as
pull booees, eplice boxes, or junction
boocea ghall be locked, bolted, or
ecrewead or.

(3] Work space about equipment.
Sufficient epace ehall be provided and
maintained about electric equipment to
permit ready and eafe operation and
maintenance of such equipment. Whare
energized parts are exposed. the
minimum clear work epace may not be
lese than 1.98 m (6.5 ft] high (measured
vertically from the floor or platform) or
lege than 914 mm (3.0 ft) wide
[messurad parallel to the equipment).
The depth shall be as required in
pamagraph (h)(5](i) of this section. In all
casee, the work space shall be adequate
to permit at least a 90-degres opening of
doore or hinged panels.

[4) Entrance and access to work
apace. (i) At least one entrance not less
than 610 mm (24 in.] wide and 1.98 m
(6.5 ft] high ehall be provided to give
acoess to the working epace about
electric equipment.

[A] On awitchboard and control
panels exceeding 1.82 m (6.0 ft] in
width, there ehall be one entrance at
each end of euch boards unlesa the
location of the ewitchboards and contral
panels permite a continuous and
unobstructed way of exit travel, or
unlese the work space required in
paragraph (h)(5)(1] of this section 18
doubled.

[B) Where one enfrance to the
waorking epace is permitted under the
conditions described in paragraph
[h1[4)(1){A) of this section, the entrance
shall ba located eo that the edge of the
entrance nearest the switchboards and
control panele ie at least the minimum
clear distance given in Table 52 away
from such equipment.

[C) Where bare energized parts at any
voltage or insulated energized parte
abowe 600 volts, nominal, to ground are
located adjacent to such entrance, they
ahall ba anitably guarded.

(11) Permanent ladders or stairwayva
shall be provided to give safe acoess to
the working space around electric
equipment ingtallad on platforme.
balconies, mezzanine floors, or in attic
or roof roome or epaces.

(5] Werlang space and guarding,
(1l(vi] Except as eleawhers required or
permitted in this subpart, the minimum
clear working epace in the direction of
accass to live parte of electric equipment
may not be less than specified in Table
5—2. Distances shall be measured from
the live parts, if they are exposed. or
from the enclosure front or opening. if
they ara enclosad.

[11) If ewitchee, cutouts, or other
equipment operating at 600 volts,
nominal, or lese, ars insfalled in a room
or enclosure where there are exposad
live parta or exposed wiring operating at
over GO0 volts, nominal, the high-
voltage equipment shall be effectively
separated from the space cooupied by
the low-voltage equipment by a suitable
partition, fence, or ecreen. Howenar,
awitches or other equipment operating
at GO0 volts, nominal, or less, and
serving only equipment within the high-
voltage vault, room, or enclosure mav be
installed in the high-valtage enclosurs,
room. or vault if accessible to qualified
pereona only.

(iii) The following requirements apply
to the entrances to all buildinge. rocme,
or enclosures containing exposed live
parts or exposad conductors operating at
over 600 volts, nominal:
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[A]) The entrances shall be kept locked
unleas they are under the cheervation of
a qualified pereon at all times: and

[B] Permanent and conspicuous
warning eigne ehall be provided, reading
substantially ae follows:
“DANGER—HIGH VOLTAGE—KEEP
OuUT.™

[iv) Dlumination ehall be provided for
all working spaces about alectric
aquipment.

[A]) The lighting outleta ahall ha
arranged so that persone changing lampe

ormaking repaire on the lighting svetem
will not be endangered by live parts or
other equipment.

[B] The points of control ehall be
located o that persons are prevented
from contacting any live part or moving
part of the equipment while tuming on
the lighta.

[v] Unguarded live parte abowve
working epace ghall be maintained at
alavatione not lese than specified in
Tahbls 5-3.

[wi] Pipea or ducts that are foraign to
the electrical inetallation and that

require periodic maintenance or whose
malfunction would endanger the
operation of the electrical evetern may
not be located in the vicinity of service
equipment, metal-enclosed power
awitchgear. or industrial cantrol
assamblies. Protection shall be provided
where necessary to avoid damage from
condeneation leaks and breaks in such
foreign svetems.

Nate to pnragrafph [hi[5){v1) of this section:
Piping and other facilities are not considerad
foreign if providad for fire protection of the
alectrical installation.

TABLE S—2.—MINIMUM DEFTH OF CLEAR WORKING SPACE AT ELECTRIC EQUIPMENT, OVER 800 V

Minimum claar distance for condition=2

Mormninal woltags 1o ground Condition A condtion B Condrtion G
m m m L m m
GO1-2500V ... 0.8 3.0 1.2 4.0 1.5 50
2H-9000 V .. 12 4.0 1.5 50 1.8 &80
90071 V25 KV ... 15 5.0 1.8 8.0 2.8 0.0
Over 25-75 kv, 1.8 &.0 25 8.0 3.0 100
Above TS BV L. 25 8.0 3.0 10.0 a7 120
Notes 1o Table

5-2
1 inimum depth of claar working space In rent of alactrc aquipmeant with a nominal voltags to ground above 25 000 volts may De the same

as that for 25,000 volts under Corditions A, B, and G for Installations bullt befora Aprll 16, 1981,

2Conditlons A, B, and C arg as follows:

Cordifion A—ExXposad |va
both sides etfeciively guard
ara not consldarad Ive pars.

by sultabla wood

arts of ona slde and ro Ve c-{agrcunueu

or ather Insu

ars on tha other side of the Working space, or Q.?CSQU Ive
ng materal. Insulated wire or Insulated busbars operating at not ovar

s on
0 volts

Condiffion B—Exposad Ive parts on one sida and grounded parts on the othar slde. Goncreta, brick, and tle walls are consklerad as groundad

surfacas.

Conditon C—Exposad Ive parts on both eldes of the work space (not guarded as provided In Gondiion &) with tha oparator batwean,

FWork n?
able pars

Spacd |2 not required In back of equipmeant such as dead-rrort SWiehboarnds of control assambllas hat nas no rerswable o adust-
SUCh as fuses or switches) on the back and wheare all connections are accessitl rom kcations ofher than the back. Whare rear ac-

cess Is required to work on the deenarglzed parts on the back of enclosed equipment, a minimum working space 762 mm (20 In.) hofzontally

shall be providad,

TABLE S—3.—ELEVATION OF UNGUARDED LIVE PARTS ABOVE WORKING SPACE

Elavatlon

Mominal volage baetwean phasas

017500 W ...
THO1 V35 KV
Over 35 kY ...

1 The mintrmum alevation may e 2.6 m (3.5 1) for Installations bullt bstora August 13, 2007, Tha minimum elsvation may bs 24 m (8.0 ) for
Installations bullt batore Aprll 16, 1921, If the nominal voltage betwaan phasas 15 In the range of 601-6800 volts,

§1910.304 Wiring deslgn and protaction.

(a) Use and identification of grounded
and grounding conductors—(1)
Identification of conductors. (1) A
conductor used ae a grounded
conductor ghall be identifiable and
distinguishable from all other
conductore,

{11)] A conductor used as an equipment
grounding conductor shall be
identifiable and distingnishable from all
other conductore.

(2) Polarity of connactions. Mo
grounded conductor may be attached to
any terminal or lead so ae to reverse
designated polarity.

(3] Lze of grounding ferminale and
devices. A grounding terminal or
grounding-tvpe device on a receptacls,
cord connector, or attachment plug mav
not he used for purpoees other than
grounding,

[b) Branch circuite—(1) Identification
of multiwire branch circuits. Where
mora than cne nominal voltage system
exigts in a building containing
multiwire branch circuits, each
ungrounded conductor of a multiwire
branch circuit, where acceseible, shall
be identified by phase and systern. The
means of identification shall be
pemanantly posted at each branch-
circuit panelboard.

17

(2] Receptacles and cord connectors.
(i) Receptacles installed on 15- and 20-
ampere branch cirouite shall be of the
grounding tvpe except as permitted for
replacement receptacles in paragraph
[bl(2)(iv) of this section. Grounding-tvpe
receptacles shall be installed only on
circuite of the voltage clase and current
for which they are rated. except as
provided in Table 54 and Table 5-6.

[i1) Receptacles and cord connectors
having grounding contacts shall have
thoee contacte effectively grounded
except for receptacles mounted on
portable and vehicle-mounted
generators in accordance with paragraph
[2)(3) of this ssction and replacement
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receptacles inetalled in accordance with
paragraph (b](2](iv] of thie section.

(111) The grounding contacts of
receptacles and cord connectore ehall be
grounded by connection to the
aquipment grounding conductor of the
circuit supplving the receptacle or cord
connactor. The branch circuit wiring
method shall include or provide an
aquipment grounding conductor to
which the grounding contacts of the
receptacle or cord connector shall be
connected.

(1v] Replacement of receptacles shall
comply with the following
requirements:

[A]) Where a grounding means exista
in the receptacle enclosure or a
grounding conductor ie installed,
grounding-tvpe receptacles shall be
used and shall be connected to the
grounding meane or conductor;

(B] Ground-fault circuit-interrupter
protected receptacles shall be provided
where replacements are made at
receptacle outlets that are required to be
so protected elsewhers in this subpart;

and

[C] Where a grounding means dosa
not exist in the receptacls enclosurs, the
installation ehall comply with one of the
following provisions:

1) A nongrounding-type receptacle
may be replaced with another
nongrounding-tvpes receptacla: or

{2) A nongrounding-tvpe receptacle
may he replaced with a ground-fault
circuit-interrupter-tvpe of receptacle
that is marked “MNo Equipment Ground:™
an equipment grounding conductor may
not be connected from the ground-fault
circuit-interrupter-tvpe receptacle to
any outlet supplied from the ground-
fault circuit-interrupter receptacle; or

{3 A nongrounding-type receptacle
may be replaced with a grounding-tvpe
receptacle where supplied through a
ground-fault circuit-interrupter; the
replacement receptacle shall he marked
“GFCI Protected” and “MNo Equipment
Ground;” an equipment grounding
conductor may not be connacted to such
grounding-tvpe receptacles.

{v] Receptacles connected to circuite
having different voltages, frequencies, or
tvpes of current (ac or do) on the same
premiees shall be of such design that the
attachment pluge ueed on these circuits
ara not interchangeable,

(3] Ground-fa LL?I circult interrupter
protection for personnel. (i) All 125-valt,
eingle-phase. 15- and 20-ampere
receptacles installed in bathroome or on
raoftops shall have ground-fault circuit-
interrupter protection for personnel.

(1] TEB following requiremnente apply
to temporary winng installations that
are uged during maintenance,
remnodeling, or repair of buildingg,

structures. or equipment or during
eimilar conetruction-like activities.

{A) All 126-valt, single-phaee, 15-,
20-, and 30-ampere receptacle outlets
that are not part of the permanent
wiring of the building or structure and
that are in uge by personnel shall have
ground-fault cireuit-intermpter
protection for personnal.

Mote 1 to paragraph (bi(3){ii[A) of this
section: A cord connector on an extension
cord set is considered to be a receptacle
outlet if the cord set is usad for temporary
electric power.

Note 2 to paragraph (b)[(#)(ii)[A) of this
section: Cord sots and devices incorporating
the required ground-fault circuit-interruptar
that are comnected to the raceptacle closest to
the eource of power are acceptabla forms of
protection.

[B] Receptacles other than 125 volt,
eingle-phass, 15-, 20-, and 30-amperes
raceptacles that are not part of the
pemmanent wiring of the building or
structure and that are in use by
pemsonnel shall have ground-fault
circuit-interrupter protection for
personnel.

(C] Where the ground-fault circuit-
interrupter protection required by
paragraph (b)(3])(ii)(E) of this section is
not available for receptacles other than
126-volt, single-phase, 156-. 20-, and 30-
ampere, the emplover shall setablish
and mmplement an agsured equipment
grounding conductor program covering
cord eete, receptacles that are not a part
of the building or structure, and
equipment connectad by cord and plug
that are available for uee or used by
amplovess on those receptacles. Thie
program shall comply with the
following requirementa:

{1} A written description of the
program. including the specific
procedures adopted by the emplover.
ehall be available at the jobaite for
inepection and copying by the Assiatant
Secretary of Labor and any affectad
amplovea:

{2) The emplover shall designates one
ormore competent persons to
implement the program:

{31 Each cord eet. attachment cap,
plug, and receptacle of cord sste, and
any equipment connected by cord and
plug, except cord sets and receptacles
which are fixed and not exposed to
damage, shall be visually inspected
before each day'a uae for extarnal
defects, puch as deformed or missing
pine or insulation damage, and for
indications of possible internal damage.
Equipment found damaged or defective
ehall not be ueed until repaired:

{4} The following tests ehall be
performed on all cord eets and
receptacles which are not a part of the

permanent wiring of the building or
atructure, and cord- and plug-connectad
equipment required to be grounded:

() All aquipment ground ing
conductors shall be teated for continuity
and shall be electricall y continuous;

{21) Each receptacle and attachment
cap or plug shall be tested for correct
attachment of the equipment grounding
conductor. The equipment grounding
conductor shall be connected toits
proper terminal: and

(21} All required teats shall be
performed before firat use: before
equipment is returned to sarvice
following anvy repairs; before equipment
ie used after any incident which can be
reasonably suspected to have cansad
damage (for example, when a cord set 1e
run over): and at intervals not to exceed
3 months, except that cord sete and
receptacles which are fixed and not
exposad to damage ehall be tested at
intervals not exceeding & monthea;

(5] The emplover shall not make
available or permit the use by
emplovess of any equipment which has
not met the requiremente of paragraph
[bI(3)i1)iC) of thie section: and

(6] Teate performed as required in
paragraph (b)(3)(ii)(C) of thia section
zhall be recarded. This tast record shall
identify sach receptacle, cord set, and
cord- and plug-connected squipment
that passed the test and shall indicats
the last date it was tested or the interval
for which it wae tested. Thie record
shall be kept by meane of logs, color
coding, or other effective meane and
shall be maintained until replaced by a
more current record. The record ghall be
made available on the jobsite for
inspection by the Assistant Secretary
and any affectsd emploves.

[4) Outlet devices. Cutlet devices
shall have an ampers rating not less
than the load to be served and shall
comply with the following provisions:

[1] Where connected to a branch
cirouit having a rating in excesa of 20
amperes. lampholdere shall be of the
heavy-duty tvpe. A heavy-duty
lampholder ehall have a rating of not
lega than 660 watte if of the admedium
tyvpe and not lees than 750 watte if of
any other type: and

(ii] Receptacle outlete ehall comply
with the following provisions:

[A) A eingle receptacls installed on an
individual branch circuit ehall have an
ampere rating of not lees than that of the
branch circuit;

[B] Where connected to a branch
circuit supplyving two ar more
receptacles or outlets, a receptacle may
not supply a total cord- and plug-
connected load in excess of the
maximum specified in Table 54; and
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{C] Where connected to a branch
mrouit supplying two or more
receptacles or outlets, receptacle ratinge
shall conform to the values listed in
Table 5-5; or, where larger than 50
amperes, the raceptacle rating may not
be less than the branch-circuit rating,
However, receptacles of cord- and plug-
connected arc welders may have ampare
ratinge not less than the minimum
branch-circuit condnctor ampacity.

(6] Cord connections. A receptacla
outlet ehall be installed wherever
flexible cords with attachment plugs are

TABLE 5 —MaXMUM CORD- AND
PLUG-CONNECTED LOAD TO RECEP-

TACLE—Continued

crcut rating | 9C8 . il -l

(amperes) {amperas) | (ampares)
s | ST 20 16
B0 i v 30 24

TAELE S5—5.—HECEPTACLE RATINGS
FOR VARIOUS SEE CIRCUITS

volts, nominal, or lese and run outdoors
ag opan conductors.

[1) Conductors on poles. Conductors
on poles shall have a separation of not
lees than 305 mum (1.0 ft) where not
placed on racka or brackets. Conductors
auppaorted on poles shall provide a
horizontal climbing space not lese than
the following;

(1) Power conductore below
communication conductors—762 mm
[301n.]);

[i1) Power conductors alone or above
communication conductors:

[A) 300 volts or lees—610 mm (24 in.),

ueed. Whera flaxible cords are permitted Clreutt rating Receptack rating K :

to be permanently connected, (ampares) (ampares) [B] Ower 300 '.l'nlhlas—: GZ mam (20 in.);

receptacles e b e [111] Cammunication conductors

4 ; ’;‘g’t m‘;g 15 below power conductors—eame as
TABLE 5—4.—MAXIMUM CORD- AND 29 ke, i i SN
PLUG-CONNECTED LOAD TO RECEP- 45 | - () Camma e Rrians b ik
TACLE i i alone—no requirement.
: (2] Clearance from ground. Open
conductors, open multiconductor
Clrcult rating Hg::;qﬁz:lg Maglar'l;ljum [c] Cutside conductors, 600 volts, cables, and service-drop conductare of
(ampsares) (armparas) {amperesy  nominal, or lese. The following not over GO0 volts, nominal, ehall
requiremente apply to branch-circuit, conform to the minimum clearances
15 0F 20 i 15 12 feader, and service conductore rated 600 specified in Table S—6.
TABELE 5—66.—CLEARANCES FROM GROUND
Instaliations bullt before August 13, 2007 Iretaliations bullk on o ater August 13, 2007
Distanca Valtaga
el Conaticns o Conafions
arond

305 m (1001 e [ = 800V L | ADove Anlshed grade or sldewalks, or | < 150V Above finkshed grade of sldewalks, or
from ary platiorm or projection from from any plattorm or projection trom
whkh they might be reached. (If which they might be reached. (It
thesa arsas ara accessibie to other these areas are accesable o other
than padastrian traftiz, than ona of tha than pedesiran trafilc, then one of the
ofhar conditions applles). other conditions applies.)

FEE M (1201 i | < 800V ... | Over areas, other than public strests, | < 200 ... Over rasidantial proparty and driveways.
alleys, roads, and driveways, sublect Over commarclal areas subject to pe-
to vehkular traffi: other than truck desirlan trafflc or to wvehkcular traffi:
traffic. other than fruck frafilc. (This category

Includes conditions covered undar the
3.05m (10.0-1) catagory whers the
voltage excesds 150 V)

457 M (150 1) i, | < SO0V ... | Over areas, other than publlc strests, | 301 to 600 W | Cver resldential proparty and driveways.
alleys, mads, and driveways, subject Over commarclal areas sublect to pe-
to truck trarie:. destrian traffic or to vehkcular trafric

other than fruck frafilc. (This category
Includes conditions covared undar the
3.05m (10.0-1) catagory where the
voltage exceeds 300 V)

S48 m (180 M) i | < 80OY | Owar publlc streets, alleys, roads, and | <80V ... Cwver publlc streats, alleys, roads, and

drivaways., drivewsys. Owvar commarclal araas
subject to sk traflc. Other land tra-
varsed by wehlcles, Including land
used for cutthvating or grazing and far-
asts and orchards.

[3) Clearance from building openings.
[1) Service conductore inatalled ae open
conductore or multiconductor cable
without an overall outer jacket ahall
hawve a clearance of not less than 914
mim 3.0 ft) rom windows that are
designed to be opensd, doors, porches.

halconies, ladders, etaira, fire escapes,

and eimilar locations. Howaver,
conductors that run above the top leval

of a window may be less than 914 mm

(3.0 ft] from the window. Vertical
cleamance of final spans abowve. or within
914 mm (3.0 ft) meaegured horizontallv
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of, platforma, projections, or surfaces
from which they might be reached shall
be meintained in accordance with
paragraph (c)(2) of this section.

(ii) Crwerhead service conductors may
not be inetalled beneath openings
through which materiale mav be moved,
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ghall be coordinated to prevent
demaging or dangeroue temperatures in
conductore or conductor inaulation
under short-cirouit conditicne; and

{1v] The following additional
requirements apply to feeders only:

(4] The continuous ampers rating of
a fuse may not excesad three times the
ampacity of the conductors. The long-
time trip element eetting of a breaker or
the minimum trip setting of an
alectronically actuated fuse may not
axcaed egix times the ampacity of the
conductor, For fire pumpe, conductora
may be protected for short circuit only;

[B] Conductore tapped to a feeder may
be protected by the feeder overcurrent
device where that overcurrent device
also protects the tap conductor.

[g) Grounding. Paragraphe (g)(1)
through (g)(9) of this section contain
grounding requirements for evatems,
circuits, and aquibpn:mnt.

(1) Syetems to be grounded. Syeteme
that supply premises wiring shall be
grounded as followa:

(i) All 3-wire do evetems ghall have
their neutral conductor grounded:

[ii] Two-wire do ayvetemes operating at
over 50 volts through 300 volte between
conductore ehall be grounded unless:

[A) They supply only induatrial
aquipment in limited areas and are
equipped with a ground detectorn:

(B ay ara rectifier-derived from an
ac svetemn complving with paragra
(&)(1)(iii). (g){1)(iv). and (g)(1)(v] of this
saction; or

[C] They are fire-alarm circuite having
a maximum current of 0.030 armperea;

{(111) AC circuits of lese than 50 volte
shall be grounded if they are installed
as overhead conductors outside of
buildings or if they are supplied by
traneformers and the transformer
primary supply evstem is ungrounded
ar exceads 150 volts to ground;

(1v]) AC svetemes of 50 volta to 1000
volts shall be grounded under any of the
following conditions, unlees exempted
bw paragraph (g)(1){v) of thiz section:

[R] ngﬂjfay[&]e!nl LC.E]:I'.I. be 2o grounded
that the maximum voltage to ground on
the ungrounded conductore does not
excaed 150 valts;

[(B] If the avstem ie nominally rated
three-phage, four-wire wye connected in
which the neutral ia used as a circuit
conductor;

(C] If the svatem ie nominally rated
thres-phase, four-wire dalta connectad
in which the midpaoint of ona phaga is
used as a circuit conductor; or

(I If a service conductor 1s
uningulated;

[v] AC systemne of 50 volte to 1000
volts are not required to be grounded
under any of the following conditione:

[A) If the avatem ie used exclusively
to supply induetrial electric furnaces for
melting, refining, tempering, and the
like;

(B]If the evstemn is eeparately derived
and ie used excluegively for rectifiers
supplving onlv adjustable spaed
industrial drives;

(C] If the eyatem is separately darived
and 18 supplied by a traneformer that
hag a primary voltage rating less than
1000 volts, provided all of the following
conditions are met:

1) The system is used exclusively for
confrol circuits;

{2) The conditione of maintenance
and eupervieion ensure that only
qualified persone will service the
installation;

{3 Continuity of control power is
required; and

{4} Ground detectors are installed on
the control ayetem;

(D] If the svetem ie an isolated power
evatemn that pupplies circuits in health
cara facilities; or

(E] If the eyetem ie a high-impedance
grounded neutral aystem in which a
grounding impedance, usually a
raaigtor, limite the ground-fault current
toa low value for 3-phase ac evetems of
480 volts to 1000 volte provided all of
the following conditione are met:

{1} The conditions of maintenance
and eupervieion ensure that only
qualified persone will service the
installation:

{2} Continuity of power is required;

{3) Ground detectore are installed on
the avatem; and

{4] Line-to-neutral loads are not
parved.

(2] Conductor to be grounded. Tha
conductor to be grounded for ac
premises wiring systeme required to be
grounded by paragraph (gl(1) of this
gection ghall be as followe:

(i} One conductor of a single-phase,
two-wire evetem shall be grounded;

(ii] The neutral conductor of a single-
phaee, thres-wire ayvatem shall be
grounded;

(111) The common conductor of a
multiphase evetern having one wire
common to all phasee shall be
grounded;

{iv] One phase conductor of a
multiphase eyvetern where one phase is
grounded shall be grounded: and

{v] The neutral conductor of a
multiphage eyetern in which one phase
ia used as a neutral conductor shall be
grounded.

(3] Portable and vehicle-mounted
generators. (1] The frame of a portable
generator nesd not be prounded and
may serve as the grounding electrode for
a eyetern pupplied by the genemtor
under the following conditions:

[A] The generator supplies only
equipment mounted on the genemtor or
cord- and plug-connected equipment
through receptacles mounted on the
ganerator, or both; and

[B) The noncurrent-carrying metal
parte of equipment and the equipment
grounding conductor terminala of the
racaptacles are bonded to the generator
frarmne.

(i1} The frame of a vehicle need not be
grounded and may serve as the
grounding electrode for a evstem
aupplied by a generator located on the
vehicle under the following conditiona:

[A) The frame of the generator ie
bonded to the vehicle frame:

[B] The generator suppliee only
equipment located on the vehicle and
cord- and plug-connected equipment
through receptacles mounted on the
vehicle;

(C) The noncurrent-carrying metal
parte of squipment and the equipment
grounding conductor terminala of the
recaptacles are bonded to the generator
frame; and

(0] The eystern complies with all
other provisions of paragraph (g of this
aection.

(111] A eystern conductor that ie
raquirad to be grounded by the
provisions of paragraph (g)(2] of this
aaction shall be bonded to the genarator
frame wheare the generatoria a
component of a separately derived
ayetam.

[4) Grounding connections. (i) For a
grounded svatem, a grounding electrods
conductor shall be uged to connect both
tha equipment grounding conductor and
the grounded circuit conductor to the
grounding electrode. Both the
equipment grounding conductor and the
grounding electrode conductor shall be
connectad to the grounded circuit
conductor on the supply side of the
service disconnecting means or on the
supply side of the syetermn disconnecting
meane or overcurrent devicee if the
avatem is separately derivad.

(11) For an ungroundsd service-
aupplied avetem, the equipment
grounding conductor shall be connected
ta the grounding electrode conductor at
the service equipment. For an
ungrounded separately derived svetern.
the equipment grounding conductor
shall be connected to the grounding
electrode conductor at. or ahead of. the
ayatem disconnecting means or
ovarcurrent devices.

(111) Om extensions of existing branch
circuite that do not have an equipment
grounding conductor, grounding-tvpe
receptacles may be grounded to a
grounded cold water pipe near the
equipment if the extension was inetalled
before August 13, 2007, When any
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alement of thie branch circuit is
replaced, the entire branch circuit shall
ues an equipment grounding conductor
that complies with all other provisions
of paragraph (g) of this section.

[5) Grounding path. The path to
ground from circuits, equipment, and
enclosures shall be permanent,
continuous, and effective.

(6] Bupports, enclosures, and
equipment fo be grounded. (1) Metal
cable traya, metal racewavs. and metal
enclosures for conductors ehall be
grounded, except that:

[A] Metal enclosures such as sleeves
that are used to protect cable assemblies
fram phyeical damage need not be
groundad; and

[B] Metal enclosures for conductors
added to exdeting installations of open
wire, knob-and-tube wiring, and
nonmetallic-sheathed cable need not be
grounded ifall of the following
conditions are met:

{1) Runs are less than 7.62 meters
(25.0 ft);

{2)Enclosures are free from probable
contact with ground, grounded metal,
metal laths, or other conductive
materials; and

{3) Enclosures are guarded against
emploves contact.

(1) Metal enclosures for service
& uil:rm.acnt ghall be grounded.

q[ii1] Frames of ala%:ri:: rangga, wall-
mounted ovens, counter-mounted
cooking units, clothes drvera, and metal
outlat or junction howes that are part of
thie circuit for theee appliances shall ba
groundad.

(1v] Exprosed noncurrent-carrving
metal parts of fixed squipment that mawy
become energized ehall be grounded
under any of the following conditiona:

(A) If within 2.44 m (& {t) vertically or
1.52m (5 ft) horizontally of ground or
grounded metal objects and subject to
emploves contact;

(B] If located in a weat or damp
location and not isclated;

[C) If in elecirical contact with metal;

(D) If in a hazardous (classified)
location:

(E] If supplied by a metal-clad, metal-
sheathed, or grounded metal raceway
wiring method; or

[F] If equipment operates with any
terminal at over 150 volts to ground.

[v] Notwithstanding the provisions of
paragraph (g)(6](iv] of this ssction.
exposed noncurrent-carrving metal parts
of the following tvpes of fixed
aqui t need not be groundad:

(A ] Enclosures for swntches or circuit
breakere ueed for other than service
squipment and accessible to qualifiad
peraons only;

(B] Electrically heated appliances that
are parmanently and effectively
insulated from ground;

[C] Digtribution apparatus, such as
transformer and capacitor cases,
mounted on wooden poles, at a height
muceading 2.44 m (8.0 ft) above ground
or grade level: and

[%] Listed equipment protectad by a
system of double insulation. or ite
squivalent, and dietinctively marked as
such,

(wi] Exposed noncurrent-carrying
metal parte of cord- and plug-connected
equipment that may become energizad
ehall be grounded under any of the
following conditions:

[A) If in hazardous [classified)
locations [see § 1910.207];

(B] If operated at over 150 volte to
ground, except for guarded maotors and
metal frames of electrically heatad
appliances if the appliance frames are
pemuanently and effectively insulated
from ground;

(] If the equipment ie of the
following tvpes:

(1) Refrigerators. freezers. and air
conditicners;

(2] Clothes-washing, clothes-drving,
and dishwashing machinea, sump
pumps. and electric aguarium
aquipment;

{3/ Hand-held motor-operated tools,
stationary and fixed motor-operated
tools, and light induatrial motor-
operated tools:

(4] Motor-operated appliances of the
following tvpes: hedge clippers. lawn
mowers, enow blowers, and wet
scrubbers;

(5] Cord- and plug-conmected
appliances used in damp or wet
locations, or by employese etanding on
the ground or on metal floore or working
ingide of metal tanks or boilers;

{6) Portable and mobile X-ray and
aggociated equipment:

(7] Toole likely to be used in wet and
conductive locations; and

(8] Portable hand lamps.

[wii] Notwithatanding the provisions
of paragraph (g)(G)(vi) of thiz section,
the following equipment need not be

ounded:

[A]) Tools likely to be ueed in wet and
conductive locations if supplied
through an isolating transfonmer with an
ungrounded secondary of not over 50
wvolta; and

[B] Listed or labeled portable tools
and appliances if protected by an
approved svetern of double insulation,
or its equivalent, and distinctively
marked.

[7) Nonelactrical equipment. The
metal parts of the following
nonelectrical equipment shall be
grounded: frames and tracke of
electrically operated cranes and hoists;
framea of nonelectrically driven alavator
care to which electric conductore are
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attached; hand-operated metal shifting
ropee or cables of electric elevators: and
metal partiticns, grill work, and similar
metal enclosures around equipment of
over 750 volte between conductors.

(&) Methods of grounding fixed
equipment. (i) Noncurrent-carrying
metal parts of fixed equipment. 1f
raquired to be grounded by this subpart.
shall be grounded by an equipment
grounding conductor that is contained
within the same raceway, cable, or cord,
or runs with or encloses the circuit
conductors. For de circuits onlv. the
squipment grounding conductor may be
run separately from the circuit
conductors.

(ii) Electric equipment is coneiderad
ta he affectivaly grounded if it ie
zecured to, and in electrical contact
with, a matal rack or structure that is
provided for ite support and the metal
rack or etructure ie grounded by the
method epecified for the nonourrent-
carrying metal parte of fixed equipment
in pamagraph [g)(8](i) of thie secticn.
Matal car frames supported by metal
hoisting cables attached to or running
over metal eheaves or drume of
grounded elevator machines are aleo
oconsidered to be effectively grounded.

[111] For installations made before
April 16, 1981, electric equipment is
aleo coneiderad to be affectivaly
grounded if it ie secured to, and in
metallic contact with, the grounded
atructural metal frame of a building,
When any element of this branch circuit
is replaced, the entire branch circuit
shall use an equipment grounding
conductor that complies with all other
provisiona of paragraph (g) of thie
zection.

[9) Grounding of syetems and circuits
of 1000 volts and over [high voltage). If
high voltage evetema are grounded, they
shall comply with all applicable
provisiona of paragrapha (g)(1) through
[g)(8] of thie section az supplemented
and modified by the following
requirements:

1] Sveteme supplving portable or
mohile high voltage equipment. other
than eubsatationa installad on a
ternporary bagie, shall comply with the
following;

[A) The evatern ehall have ita neutral
grounded through an impedance. Ifa
delta-connected high voltage svetem 18
ueed to supply the equipment, a svatem
neutral shall be derived.

[B) Exposed noncurrent-carrving
metal parts of portable and mobile
equipment shall be connected by an
squipment grounding conductor to the
point at which the svstem neutral
impedance is grounded.

[C) Ground-fault detection and
relaying ehall be provided to
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automatically deenergize anv high
voltage evetern component that has
developed a ground fault. The
continuity of the equipment grounding
conductor ghall be continuously
monitored go ae to deenergize
automatically the high voltage feeder to
the portable equipment upon lose of
continuity of the equipment grounding
conductor,

(D) The grounding electrode to which
the portable equipment svetern neutral
impedance is connectead shall be
igolated from and eeparated in the
ground by at least 6.1 m (20.0 f] from
any other svetem or equipment
grounding electrode. and there shall be
no direct connection betwsaen the
grounding electrodes, euch ae buried
pipe, fence, and so forth,

11) All noncurrent-carrying metal
parta of portable equipment and fived
equipment, including their associated
fences. housings. enclosures, and
supporting structures, shall ba
grounded. However, equipment that ie
guarded by location and isclated from
ground nesd not be grounded.
Additionally. pole-mounted distribution
apparatus at a height exceeding 2.44 m
(8.0 ft] above ground or grade level nead
not be grounded.

§1910.305 Wiring methods, components,
and equipment for general use,

(8]l Wiring methods. The provisione of
thie section do not apply to conductora
that are an integral part of factory-
assembled equipment.

(1) Genemcjl requiremente. (i) Metal
raceways, cable traye, cable amrmor, cable
sheath. enclogures, frames. fittinge, and
other metal noncurrent-carrying parts
that are to serve as grounding
conductors, with or without the use of
supplementary equipment grounding
conductors, shall be effectively bonded
where necessary to ensure electrical
continuity and the capacity to conduct
safely any fault current likely to be
imposed on them. Any nonconductive
paint, enamel, or similar coating shall
be removed at threads, contact pointa,
and contact surfaces or be connected by
means of fitings designed so as to make
auch removal unneceseary.

(i) Where necessary for the raduction
of electrical noise [electromagnetic
interference) of the grounding circuit, an
aquipment enclosure supplied by a
branch circuit may be isclated from a
mceway containing circuits supplying
only that equipment by one or more
listed nonmetallic raceway fittinga
located at the point of attachment of the
raceway to the equipment enclosure.
Ths metal racewayv ehall be
supplemented by an internal insulatad

equipment grounding conductor

inatalled to ground the squipment
enclosura.

(111] No wiring aveteme of any type
may be installed in ducts used to
tranaport dust, loose stock, or flammahle
vapors, Mo wiring svatem of any tvpe
may be installed 1n any duct used for
vapor removal or for ventilation of
commercialtype cooking equipment, or
in any shaft containing only such ducta.

(2) Temporary wiring. Except as
epecifically modified in this paragraph,
all other requirements of this subpart for
pemmanent wiring shall aleo apply to
temporary wiring nstallations.

(1] Temporary elactrical power and
lighting installations of 600 wolts,
nominal. or lese may be used only as
follows:

(A) During and for remodeling.
maintenance, or repair of buildings,
etructuree, or aquipment, and similar
activities;

(B] For a penod not to excesd 90 davs
for Christmas decorative lighting,
carnivals, and similar Fu.rpoaes'. or

(C] For experimental or development
waork, and during emergencies.

(11] Temporary wiring shall be
removed immediately upon completion
of the project or purpose for which the
wiring was installed.

(111) Temporary electrical installations
of more than G600 volts may be used only
during periode of tests, experiments,
emeargencies, or conetruction-like
activities,

(iv] The following requirements apply
to feedars:

[A) Feeders ghall criginate in an
approved distribution center.

| Conductors ehall be run as
multiconductor cord or cable
assemblies. Howevwer, if installed as
penmmitted in paragraph (a)(2)(i)(C) of
thie section. and if accessible only to
qualified peraone, feeders may be run as
eingle insulated conductors.

[v] The following requirements apply
to branch circuits:

(4] Branch circuite shall originate in
an approved power outlet or
panelboard.

[B] Conductore ehall be
multiconductor cord or cable assemblies
or open conductors. If mun as open
conductors, they shall be fastenad at
celling height every 3.05 m (10.0 ft).

[Cu]jﬁ{n branch-circuit conductor may
be laid on the floor.

(D) Each branch circuit that supplies
recaptacles or fixed equipment shall
contain a separats equipment grounding
conductor if run ae open conductors.

[wi] Receptacles shall ba of the
grounding type. Unless installed ina
continuous grounded metallic raceway
ormetallic covered cable, each branch
circuit shall contain a separate

equipment grounding conductor and all
receptacles shall be electrically
connectad to the grounding conductor.

[vi1) No bare conductore nor earth
raturns may be used for the wiring of
any temporary circuit.

[viii] Suitable disconnecting ewitches
or plug connectors shall be installed to
permit the disconmection of all
ungrounded conductors of each
temporary circuit. Multiwire branch
circuits shall be provided with a means
to disconnect simultansously all
ungrounded conductors at the power
outlet or panelboard where the branch
circuit originated.

Mote to paragraph (a)(2)(viii) of this
section. Circuit breakers with their handles
connected by approved handla ties are
considered a single disconnecting means for
the purposa of this raquiremnant.

(1] All larn pe for general illumination
ahall ba protected from accidental
contact or breakage by a suitable Axture
or lampholder with a guard. Brass shell,
paper-lined socketa, or other metal-
caged sockets may not be used unless
the shell ie grounded.

[x] Flesible corde and cablea shall be
protected from accidental damage, as
might be caused. for example. by sharp
cormers, projectiong, and doorwaye or
other pinch printa.

[x1] Cable apeemblies and flexible
corde and cables shall be supported in
place at intervala that enaure that they
will be protected from physical damage.
Support shall be in the form of ataples,
cables ties, etraps. or similar type
fittinge installed a0 ae not to cause
damage.

(3] E‘abﬂe traye. (1] Only the following
wiring methods may be installed in
cable tray eyeterna: armored cahle;
electrical metallic tubing; electrical
nonmetallic tubing: fire alarm cablaa;
flaxible metal conduit; flexible metallic
tubing: instrumentation trav cabla;
intermediate metal conduit: liquidtight
flexibla metal conduit; liquidtight
flexdble nonmetallic conduit; metal-clad
cable: mineral-inaulated, metal-sheathed
cable; multiconductor service-entrance
cable; multiconductor underground
feeder and branch-circuit cable:
multipurposs and communications
cables; nonmetallicsheathed cable;
power and control trav cable; power-
limited tray cable: optical fiber cablea:
and other factory-assambled,
multiconductor control. eignal, or power
cables that are epecifically approved for
ingtallation in cable traya, rigid metal
conduit, and rigid normetallic conduit.

(11] In industrial establishments whare
conditions of maintenance and
aupervieion agsure that only qualified
persons will service the installed cable
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trav svatern, the following cables mav
also be installed in ladder, ventilated-
trough. or ventilated-channel cable
fraya:

(4] Single conductor cable; the cable
shall be Mo, 1/0 or larger and shall ba
of a type lieted and marked on the
eurface for use in cable travae: wherae
Moe. 1/0 through 4/0 eingle conductor
cables are installed in ladder cable trav,
the maximum allowable rung spacing
for the ladder cable tray shall be 229
mm (9 in.); where exposed to direct ravs
of the sun, cables shall be identified as
being sunlight resistant;

(B] Welding cables installed in
dedicated cable trave:

(C] Single conductore used as
aqui pment grounding conductora; thess
conductors, which mav be inaulated,
covared, or bare, shall be Na. 4 or larger;
and

(D) Multiconductor cable, Type MV:
where exposed to direct rave of the sun,
the cable shall be identified as being
sunlight resistant.

(1i1] Metallic cable traye may be usad
as equipment grounding conductore
only whers continuoua maintenance
and supervizion ensure that qualified
peraons will service the installed cabla
frav svstem.

(iv] Cable traye in hazardous
[clageified) locations may contain only
the cable typee permitted in such
locatione, (See §1910.307.)

(v] Cable tray evatems may not be
ueed in hoistwaya or whers subjected to
savera phyeical damage.

[4) Cpen wiring on insulafors. (i)
Open wiring on insulators is only
permitted on eveterna of 600 volts,
nominal, or lese for industrial ar
agricultural establishments, indoore or
outdoors, in wet or dry locations. where
subject to corrosive vapors. and for
BETVICES.

(1) Conductors emaller than No. &
ghall be rigidly supportad on
noncambustible, nonabeorbant
insulating materials and may not
contact any other objacts. Supports ehall
be installed as ollows:

(4] Within 152 mm (6 in.] from a tap
or aplice;

[B] Withan 305 mm (12 1] of a dead-
end connection to a lamphaolder or
receptacle; and

(C] At intervals not exceeding 1.37 m
(4.5 ft]. and at closer intervals sufficient
to provide adequate support where
likely to be disturbad.

(111] In dry locations, where not
exposed to severe phyeical damage,
conductors may he separately enclosed
in flexible nonmetallic tubing, The
tubing shall be in continuous lengths
not exceading 4.57 m (15.0 ft] and

eacured to the surface by straps at
ntervale not exceeding 1.37 m (4.5 ft).

(iv] Open conductore ehall be
separatad from contact with walls,
floors, wood crose members, or
partitions through which they pass by
tubee or bushings of noncombustibla,
nonabeorbent insulating material. If the
bushing iz ehorter than the hole. a
waterproof sleeve of nonconductive
material ghall be inserted in the hole
and an insulating bushing slipped into
the sleeve at each end in euch a manner
a8 to keep the conductors absolutely out
of contact with the sleeve. Each
conductor ehall be carried through a
separate tube or sleeve.

v] Where open conductors cross
ceiling joints and wall etude and are
axposed to phyeical damage (for
example, located within 2.13 m (7.0 ft)
of the floor), they shall be protected.

[b) Cabinefs, boxes, and fittings—(1)
Conductors entering boxes, cabinets, or
fittinge. (1) Conductors entering cutout
boxes. cabinets, or fittinge shall be
protectad from abragion, and openings
through which conductors enter ghall be
effectivel v closed.

(11) Unueed openinge in cabinets,
baxas, and fittings shall be effactivelv
closad.

{111) Where cable is used, each cable
ehall be secured to the cabinet, cutout
b, or meter socket enclosure.
However, where cable with an entirely
nonmetallic sheath enters the top of a
surfacesnountsd enclosure through one
or more nonflexible racewava not leses
than 457 mmm (18 in.] or more than 3.05
m [10.0 ft] in length, the cable need not
be securad to the cabinet, box, or
enclosure provided all of the following
conditions are met:

{A) Each cable iz fastened within 305
mm (12 in.) of the outer end of the
raceway, measured along the sheath:

(B] The raceway extends directly
above the enclosure and does not
penetrate a structural ceiling;

(C] A fitting is provided on each end
of the raceway to protect the cable from
ahragion, and the fittings remain
accessible after installation:

(D) The raceway is sealed or plugged
at the outer end using approved means
eo a8 to prevent accese to the enclosure
through the raceway:

[E) The cable sheath iz continuous
through the raceway and extende into
the enclosure not less than .35 mm
[0.25 in.) beyond the fitting:

(F] The mceway ie fastened at its
outer end and at other points ae
necessary: and

(5] Where installed ae conduit or
tubing, the allowable cable fill does not
exceed that pemmitted for complete
conduit or tubing svetarme.
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(2] Covers and canopies. (1] All pull
boxes, junction boxes, and fittings shall
be provided with covere identified for
the purpose. [fmetal covers are used,
thew shall be grounded. In camplated
ingtallations, each cutlet box ehall hawve
a cover, faceplate, or fixture canopy.
Covers of outlet boxes having holes
through which flexible cord pendants
pass shall be provided with bushings
designed for the purpose or shall have
smooth, well-rounded surfaces on
which the cords may bear.

(ii) Where a fixture canopy or pan ie
used, any combuatible wall or ceiling
finigh exposed between the edge of the
canopy or pan and the outlet box shall
be covered with noncombustible
material.

(3] Pull and junction boxes for
aystems over 600 volte, nominal. In
addition to other requirements in this
gection, the following requiremnents
apply to pull and junction boxes for
avatams over GO0 volts, nominal:

(i) Boxes ehall provide a complets
enclosure for the contained conductors
or cables.

(ii) Boxes ehall be closed by suitable
covers securely fastened in place.

Mote to paragraph (bl 3)(i1) of this section:
Underground box covers that weigh over 45.4
kg (100 1bs) mest this requirement.

(i11) Covers for bosces shall be
permanently marked “HIGH
VOLTAGE.” The marking shall be on
the cuteide of the box cover and shall
be readily visible and legible.

(2] Bwitches—i(1) Single-throw knife
switches. Single-throw knife switches
ahall be ao placed that gravity will not
tend to close them. Single-throw knife
awitches approved for use in the
inverted position shall be provided with
a locking device that will ensure that
the bladee remain in the open position
when 20 set.

[2) Double-throw knife switches.
Double-throw knife switches may be
mounted so that the throw will be either
wvertical or horizontal. However, if the
throw ie vaertical. a locking device shall
be provided to enaure that the blades
remain in the open position when so
aat,

[3) Connection of switches. (1) Single-
throw knife switches and switches with
butt contacts shall be connected so that
the blades are deenargized whan the
awitch iz in the open position.

[ii) Bingle-throw knife switches,
molded-case switches, switches with
butt contacts, and circuit breakers used
as switchee shall be connected so that
the tarminale supplying the load are
deenergized when the ewitch ie in the
open poeition. Howevar. blades and
terminals supplving the load of a switch
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may be energized when the switch is in
the open position where the switch is
connected to circuite or equipment
inherently capable of providing a
backfeed source of power. For such
inatallations, a permanent sign shall be
installed on the ewitch enclosure or
immediately adjacent to open switches
that read, “WARNING—LOAD SIDE
TERMIMALS MAY BE ENERGIZED BY
BACKFEEIDL"

(4] Faceplates for flueh-mounted enap
awifches. Snap awitches mounted in
boxes shall have faceplates installed eo
as to complately cover the opening and
seat againet the finished surface.

(6] Grounding. Snap switchea,
including dimmer ewitchee, ehall be
affectivel v grounded and shall provide a
means to ground metal faceplataa,
whether or not a metal faceplate ia
inatallad. Howewver, if no grounding
means existe within the snap-switch
enclosure, or where the wiring method
does not include or provide an
equipment ground. a snap switch
without a grounding connection ia
permitted for replacement purposss
anly. Buch enap ewitches shall be
provided with a faceplate of
nonconducting, noncombustible
material if thev are located within reach
of conducting floore or other conducting
eurfaces.

[d] Swatchboards and panelboards—
(1) Switchboards with exposed live
parte. Switchboarde that have any
axposed live parta ehall be located in
permanently dry locations and shall be
accessible only to qualified pereona.

(2] Panelboard enclosures.
Panelboards ehall be mounted in
cabinets, cutout boxes, or enclosures
designed for the purpose and shall he
dead front. Howewver, panelboards other
than the dead front externallv-operable
tvpe are permittad where accessibla
only to qualified persons.

(3] Knife sw:'tc'x"}:-‘es mounted in
awifchboards or panelboards. Exposed
blades of knife switches mounted in
ewitchboarde or panalboards shall be
dead when open.

(8] Enclosures for damp or wet
lecations—(1) Cabineta, cufout boxes,
fittings, boxes, and panelboard
enciosures. Cabinets, cutout booces,
fittings, boxes. and panelboard
anclosures in damp or wet locations
ghall be installed so as to prevent
moisture or water from entering and
accurnulating within the enclosures and
ghall be mounted so there is at least
6.35-mm (0.25-in.) airepace between the
enclosurs and the wall or other
supporting surface. However,
nonmetallic enclosuree may be installed
without the airapace on a concrata,
magonry, tile, or aimilar surface. The

enclosuraa shall be weatherproof in wet
locations.,

(2] Switches, circwit breakers, and
ewitchboards. Switches, circuit
breakers, and switchboards installed in
wet locations shall be enclosed in
weatherproof enclosures.

(£l Conductors for general wintng—(1)
Insulation. All conductors used for
general wiring shall be insulated unless
otherwise permitted in this subpart.

(2) Type. The conductar ineulation
ehall be of a tvpe that is approved for
the voltage. operating temperature. and
location of use.

(3] Dhstin guishable. Insulatad
conductors ghall be distinguishable by
appropriate color or other suitable
meane a2 being grounded conductors,
ungrounded conductors, or equi pment

ounding conductora.

(g) Flexible corde and cables—(1) Use
of flexible cords and cablee. (i) Flexible
corde and cables shall be approved for
conditions of use and location.

{11] Flexible cords and cables may be
used only for:

[A] Pendants:

(B] Wiring of fixtures:

[C) Connection of portable lampe or
appliances;

(D) Portable and mobile signs;

(E] Elevator cables;

(F) Wiring of cranes and hoiate:

(5] Connection of stationary
equipment to facilitate their frequent
interchangs;

{H] Prevention of the transmission of
noige or vibration;

(I} Appliancee where the fastening
means and mechanical connections are
designed to permit removal for
maintenance and repair;

(1) Data processing cables approved as
a part of the data proceseing eyetem;

(K] Connection of moving parta: and

(L) Tamporary wiring as pemmitted in
paragraph (a](2) of this eecticn.

{111) If used as permitted in paragraphs
(IANENCY, (gL GEG). or (gIAENT) of
thie section, the flexible cord ghall be
aquipped with an attachment plug and
ehall be energized from an approvad
receptacle cutlet.

[1v] Unless epecifically parmitted
otherwise in paragraph (g)(1)(ii) of this
eaction, flexible corde and cables may
not be used:

[A) As a substitute for the fixed wiring
of a structure;

(B] Where run through holes in walls,
ceilings. or floors:

[C)] Where run through doorwaye.
windows, or similar cpeningg:

(D) Where attached to building
surfaces:

(E] Where concealed behind building

whalle, ceilings, or flooras; or

[F] Where installed in racewava,
emcoept as otherwise pemmitted in this
aubpart.

[v] Flexibla corde used in show
windowe and showcases shall be Type
8, SE, SEQ, SE00, 8], S]E, S5JEQ,
SJEDO, 5]0, S]00, 8]T, 5]TO, S[TO0,
50, 500, 5T, 8TO, or STOO, exccept for
the wiring of chain-supported lighting
fixtures and supply cords for portable
lamps and other merchandies being
digplaved or exhibited.

(2) Identification, eplices, and
terminafione. (1) A conductor of a
flexible cord or cable that is nsed as a
grounded conductor or an equipment
grounding conductor ghall be
distinguishable from other conductors.
Twpes 5. 5C. SCE, 5CT, 5E, 8EO, SEQO,
5], 8]JE, S]JEO, 5JEOQ, S]J0, S]T, 8]TO,
SITO0, S0, 500, 5T, 5TO, and STOO
flexdbla cords and Typee G, G-GC, FPE.
and W flexible cablee ehall be durably
marked on the surface at intervals not
meoeading 610 mm (24 in.) with the type
designation, eize, and number of
conductors.

(11) Flexible corde may be used only
in continuous lengthe without eplice or
tap. Hard-service cord and junior hard-
service cord Mo, 14 and larger mav be
rapaired if spliced ao that the aplice
retains the insulation, outer sheath
properties, and usage characteristica of
the cord being epliced.

(i11) Flexible corde and cables ghall be
connectad to devices and fittings so that
atrain relief ia provided that will
prevent pull from being directly
tranemittad to joints or terminal scrawe.

[h] Partable cables over GO0 volts,
nominal. This paragraph applies to
portable cables used at more than G00
volts, nominal.

[1) Cenductor conefruction.
Multiconductor portable cable for use in
aupplyving power to portable or mohile
equipment at over G00 volte, nominal.
ahall congiat of Mao. 8 or larger
conductors emploving flaxibla
stranding. However. the minimum eize
of the insulated ground-check conductor
of Type G=GC cables ehall be Mo, 10.

(2] Shielding. Cables operated at over
2,000 volts shall be shielded for the
purpoee of confining the voltage stresses
to the insulation.

(3] Equipment grounding conductors
Grounding conductors shall be
providad.

(4] Grounding shields. All ehielde
shall be grounded.

[5) Minimum bending radii. The
minimum bending mdii for portable
cables during installation and handling
in service ghall be adequate to prevent
damage to the cable,

(6] Fittinge. Connectors used to
connect langtha of cable in a run shall
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be ofa tvpe that lock firmly together.
Provisions shall be made to prevent
opening or closing these connectors
while energized. Strain relief shall be
provided at connectionas and
terminations.

[7) Bplices. Portable cables may not be
operated with eplices unlees the eplices
are of the permanent molded,
vulcanized, or other approved trpe.

(8] Terminations. Termination
enclosures shall be suitably marked
with a high voltage hazard warning, and
terminatione ehall be acceseible only to
authorized and qualified em ployess.

(1] Fixfure wires— 1] General. Frxture
wirea shall be approved for the voltage,
ternperature, and location of use. A
fixture wire which ie used as a
grounded conductor ehall be identified.

(2] L'ees permitted. Fixture wires may
be used only:

(1) For inetallation in lighting fixtures
and in aimilar equipment whare
enclosed or protected and not subject to
bending or twisting in uae:; or

(11] For connecting lighting fixtures to
the branch-circnit conductore supplyving
the fixtires,

(3) L'ees not permitted. Fixture wires
may not be used as branch-circuit
conductors except as pemmitted for Class
1 power limited cirouits and for fire
alarm circuits.

(i) Equipment for general wee—{1)
Lighting fixtures, lamphelders, lamps,
and receptacies. (1] Fixtures,
lampholders, lamps. rosettes, and
receptacles mav have no live parts
normally exposed to employvee contact.
However, rogettes and cleat-type
lampholders and receptacles located at
least 2.44 m (8.0 ft) above the floormav
have exposed temrminala,

(ii] Handlampe of the portable type
supplied through flexible corde shall be
equipped with a handle of molded
composition or other material identified
for the purposs, and a eubetantial guard
ghall e attached to the lampholder or
the handle. Metal shell, paper-lined
lampholders may not be used.

(1] Lmlphol&ars of the screw-shell
tvpe shall be ingtalled for uee as
lampholdem only. Where supplied by a
cirouit hawving a E,mundad conductar,
the grounded conductor shall be
connected to the screw ehell.
Lampholders installed in wet or damp
locatione shall be of the weathsrproof

[

w][:\iv] Fixtures inatalled in wet or damp
locatione shall be 1dentified for the
purpase and shall be 8o constructad or
installed that water cannot enter or
accumulate in wirewaye, lampholdera,
or other electrical parta.

(2] Receptacies, cord connectors, and

attachment plugs {caps). (1) All 15- and

20-ampere attachment pluge and
connectors shall be constructed so that
there are no exposed current-carrving
parts except the pronge, blades, or pina.
The cover for wire terminatione shall be
a part that is essential for the operation
of an attachment plug or connector
[dead-front construction). Attachment
pluge ehall be installed so that their
pronge. bladee, or ping are not energizad
unless inserted into an enargized
receptacle. Mo receptacles may be
inatalled a0 as to require an energizad
attachment plug as ite source of supply.

(11] Receptacles, cord connectors, and
attachment pluge shall be constructed so
that no receptacls or cord connector will
acocept an attachment plug with a
different voltage or current rating than
that for which the device is intended.
Howewer, a 20-ampers T-alot receptacle
or cord connector may accept a 15-
ampere attachment plug of the same
voltage rating,

(iii) Mongrounding-type receptacles
and connectors may not ba ueed for
grounding-type attachment plugs.

(iv] A receptacle installed in a wet or
damp location shall be suitable for the
location,

[v] A receptacle insatallad outdoors in
a location protectad from the weather or
in other damp locations shall have an
enclosure for the receptacle that is
waatherproof when the receptacle 1e
covered (attachment plug cap not
ingerted and receptacle covers closed).

Nate t;g:lra,qraph [iz){v] of this section.
Arecaptacls is considerad to be in a location
protactad from the weather when it is located
under rocfed open porches, canopies,
marquaes, o1 the like and whare it will not
ba subjected to a beating rain or water runoff.

[wi] A receptacle installed in a wet
location whera the product intended to
he plugged into it is not attendead while
in use |for example, eprinkler svstem
controllers, landscape lighting, and
holidav lights] shall have an enclosure
that is weatharproof with the
attachment plug cap inserted or
ramoved.

[wii) A receptacle installed in a wet
location whera the product intended to
be plugged into it will be attended while
in use |for example, portabla toals) shall
have an enclosure that ie weatherproof
when the attachment plug cap is
removed.

(3] Appliances. (1] Appliances may
hawa no live parts normally exposed to
contact other than parte functioning as
open-resistance heating elements, such
as the heating elements of a toaster,
which are neceasarily expoaed.

(ii] Each appliance ehall have a means
to disconnect it from all ungroundad
conductore. If an appliance is supplied
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by more than one source, the
disconnecting means ehall be groupad
and identified.

(111] Each electric appliance shall be
provided with a nameplate giving the
identifying name and the rating in volts
and amperas, or in volts and watta, If
the appliance ie to be used on a specific
frequency or frequencies, it shall be o
marked. Where motor overload
protection external to the appliance ie
raquired, the appliance shall be o
marked.

{iv] Marking shall be located so as to
be wisible or easily acceesible after
ingtallation.

(4] Motors. Thie paragraph applies to
motors, motor circuits, and controllers,

(1] If epecifiad in paragraph (71(4) of
this section that one piece of equipment
ahall ba “within sight of” another pisce
of equipment, the piece of equipment
shall be visible and not mors than 15.24
m [50.0 ft) from the other.

[ii] An individual disconnecting
means ehall be provided for each
controller. A disconnecting means shall
be located within eight of the controller
location. Howeaver, a single
disconnecting means may be locatad
adjacent to a group of coordinated
controllers mounted adjacent to sach
other on a multi-metor continuous
process machine. The controller
disconnecting means for motor branch
circuita over 600 volts, nominal. may be
out of sight of the controller, if the
controller is marked with & warning
label giving the location and
identification of the disconnecting
meane that ie to be locked in the open
position.

(iii) The dizconnecting means shall
disconnect the motor and the controller
from all ungrounded supply conductore
and shall be ao designed that no pole
can be operated independently.

(1v] The disconnecting means shall
plainly indicate whether itie in the
open (off] or cloged (on) poeition.

[v) The disconnecting means shall be
readily accesaibla. If more than one
disconnect ie provided for the same
squipment. cnly one need be readily
accaaeible,

(vi] An individual disconnecting
means ehall be provided for sach motaor,
but a single disconnecting meane may
be ueed for a group of motore under any
one of the following conditiona:

(A] If a mumber of motors drive
geveral parte of a single machine or
piece of apparatus, such as a metal ar
woodworking machine, crane, or hoist;

[B] Ifa group of motors is under the
protection of one set of branch-ciroait
protective devices: or
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[C] If & group of motore is in a single
room within sight of the location of the
disconnecting means.

[wiil] Motore, motor-control apparatue,
and motor branch-circuit conductors
ghall be protectad againet overheating
due to motor overloads or failure to
etart, and against ehort-circuite or
ground faults. These provisions do not
require ovarload protection that will
stop a motor where a ehutdown ie likely
to infroduce additional or increazed
hazards, as in the case of fira pumps, or
where continued operation of a motor is
necesgary for a eafe shutdown of
aquipment or process and motor
overload eeneing devices are connected
to a supervised alarm.

[viiif‘i"r'hsre live parte of motore or
controllers operating at over 150 volts to
ground are gnarded againat accidental
contact cnly by location, and where
adjustment or other attendance mavbe
necessary during the operation of the
apparatus, euitable insulating mates or
platformsa shall be provided ao that the
attendant cannot readily touch live parts
unless etanding on the mats or
platforms.

(5] Transformere. (1) Paragraph (j)(5)
of thie section covers the installation of
all traneformers except the following:

[A]) Current transformers;

(B] Dry-type traneformers installed as
a component part of other appamatua;

(€] Tranaformers that are an integral
part of an X-ray, high frequency. or
alectrostatic-coating apparatus;

{D) Traneformers naed with Clase 2
and Class 3 circuits, sign and outline
lighting, electric discharge lighting, and
power-limited fire-alarm circuits; and

(E) Liquid-filled or dry-type
transformers nsed for research,
development, or teeting, where effsctive
eafeguard arrangements are provided.

(1) The aperating voltage of exposed
live parts of transformer installations
shall be indicated by signe or vieible
markings on the equipment or structure.

(1i1) Dirw-type. high fire point liguid-
insulated. and askarel-insulatad
traneformers installed indoors and rated
over 35kV ghall be ina vault.

[iv] Dil-ineulated transformers
installed indoore shall be nstalled in a
wvault,

[v] Combustible material, combustible
buildings and parts of buildings, fire
aacapes, and door and window openings
ghall be safeguarded from fires that may
originate in oil-insulated transfommers
attached to or adjacent to a building or
cambustible material

[v1] Traneformer vaults shall be
constructed so as to contain fire and
combustibla liquids within the vault
and to prevent unauthorized access.

Locks and latchee shall be so arranged

that a wault door can be readily opened
from the inside.

[wii) Any pipe or duct evatemn foreign
to the electrical installation may not
enter or paes through a tranefommer
wvault.

Nate to paragraph (ji(5)(vii) of this section.
Piping or ather facilities provided for vault
fire protection, or for transformer cooling, are
not considerad foreign to the electrical
installaticm,

[wiii) Material may not be stored in
traneformer vaults.

(6] Capacitors. (i) All capacitors.
axcept surge capacitors or capacitors
included se a component part of other
apparatue, shall be provided with an
automatic means of draining the stored
charge after the capacitor is
disconnected from its source of supply.

(i) The following requirements apply
to capacitore installed on circuits
operating at more than 600 volts,
nominal:

[A) Group-operated awitches shall be
used for capacitor awitching and shall
be capahble of the following:

{1} Carrying comtinuonsly not leas
than 135 percent of the rated current of
the capacitor installation;

{2} Interrupting the maximum
continuous load current of sach
capacitor, capacitor bank, or capacitor
inetallation that will be switched as a
unit:

{3} Withstanding the maximum inrush
current, including contributione fram
adjacent capacitor installationa: and

{4} Carrying currents due to faults on
the capacitor side of the switch;

(B] A means shall be installed to
izolate from all sources of voltage each
capacitor, capacitor bank, or capacitor
installation that will be removed from
eervice as a unit, The isolating means
ehall provide a visible gap in the electric
circuit adequate for the operating
voltage:

[C] Isolating or dieconnecting
ewitchee [(with no interrupting rating)
ghall be interlocked with the load
interrupting dewvice or shall be provided
with prominently displayed caution
signse to prevent ewitching load current:
and

(D)) For geries capacitors, the proper
ewitching shall be assured by nee of at
least one of the following:

{1} Mechanically sequenced isolating
and bypaee switchea:

{2} Interlocks; or

{31 Switching procedure praminently
displaved at the switching location.

(7] Storage Batteries. Provisions shall
be made for sufficient diffusion and
ventilation of gages from storage
batterias to prevent the accumulation of
explosive mixtures,

£1910.306 Speciflc purposs equipment
and Instaliations.

(a] Electric signs and outline
lighting—(1) Disconnecting means. (1)
Each eign and outline lighting syetem.
or feader circuit or branch cireuit
aupplying a sign or outline lighting
avatam, shall be controlled by an
externally operable switch or circuit
breaker that will open all ungrounded
conductors. However, a disconnecting
meang iz not required for an exit
directional eign located within a
building or for cord-connected signs
with an attachment plug.

(11] Signae and outline lighting evatems
located within fountaine ehall have the
disconnect located at least 1.52 m (5.0
ft] from the in=ide walle of the fountain,

(2] Location. (1) The disconnecting
means shall be within eight of the sign
or outline lighting avstern that it
controls, Where the dieconnecting
meang iz out of the line of sight from
any section that may be energized, the
disconnecting means shall be capable of
being locked in the open posttion.

(11] Signs or outline lighting eveterne
operated by electronic or
electromechanical controllers located
external to the sign or cutline lighting
avatem may have a disconnecting means
located within eight of the controller or
in the same enclosure with the
controller. The disconnecting meane
shall disconinect the eign or outline
lighting syetem and the controller from
all ungrounded supply conductors. It
shall be designed so no pols can be
operated independently and shall be
capable of being locked in the open
position.

[iii) Doore or covers giving accees to
uninsulated parte of indoor signs or
outline lighting exceeding 600 volts and
accessible to other than qualified
pereons shall either be provided with
interlack awitches to disconnect the
primary circuit or shall be 2o fastenad
that the use of other than ordinary tools
will be necessary to open them.

(b] Cranes and hoists. This paragraph
applies to the installation of electric
aquipment and wiring need in
connection with cranes, monorail
hoists, hoiets, and all runwaye.

(1) Dhsconnecting mean s for runway
conductors. A disconnecting meana
shall be provided between the runway
contact conductore and the power
aupply. Such disconnecting means shall
conelst of a motor-circuit switch, cirenit
braaker, or molded cass switch. The
disconnecting means shall open all
ungrounded conductors eimultaneously
and shall be:

[i) Readily accessible and operable
from the ground or floor level;
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(11) Arranged to be locked in the open
poeition; and

[iii) Placed within view of the runway
contact conductora,

[2]) Dieconnecting means for cranes
and meonorail hotsta. (1] Except as
provided in paragraph (b){2)(iv] of this
saction, a motor-circuit switch, molded
case ewilch, or circuit breaker shall be
provided in the leads from the runway
contact conductors or other power
supply cn all cranes and monorail
hoists.

(11) The disconnecting means shall be
capable of being locked in the open
position.

(iii) Means ghall be provided at the
operating station to open the power
circuit to all motore of the crane or
monarail hoist wheres the disconnecting
means ie not readily accessible from the
crane or monorail hoist operating
etation.

[iv] The disconnecting means may be
omitted where a monorail hoiet or hand-
propelled crane bridge installation
meets all of the following conditione:

[A] The unit is controlled from the
ground or floor level;

(B) The unit ie within view of the
power supply disconnecting meane: and
[C] Mo fixed work platform has been

provided for servicing the unit.

[3) Limif ewatch. A limit ewitch or
other device shall be provided to
prevent the load block from paseing the
aafa upper limit of travel of any hoisting
mechanism.

(4] Clearance. The dimension of the
working epace in the direction of access
to live parts that may require
examination, adjustment. servicing, or
maintenance while alive shall be a
minirmum of 762 mm (2.5 ft). Where
controls are encloged in cabinets, the
doore shall either open at least 90
degrees or be remowahble.

(o] Elevators, dumbwaiters, escalators,
moving walks, wheelchair lifts, and
stqirway chair lifts. The following
requirements apply to elevatora,
dumbwaiters. eecalators, mowving walks,
wheelchair lifts, and etairway chair lifts.

(1) Dieconnecting means. Elevators,
dumbwaitere. escalators, moving walkes,
wheelchair lifts, and etairway chair lifts
shall have a single means for
dizconnecting all ungrounded main
power supply conductore for each unit

(2) Control panels. Control panels not
located in the same space as the drive
machine shall be located in cabinets
with doors or panels capable of being
locked closed.

(3] Type. The disconnecting meana
ghall be an enclosed externally operable
fused motor circuit ewitch or circuit

breaker capable of being lacked in the

open position. The dieconnecting meane
ehall be a listed device.

(4] Operation. Mo provision mayv be
made to open or cloee this
disconnecting meana from any other
part of the premises. If aprinklera are
installed in hoistwaye, machine rooms,
or machinery apaces, the disconnscting
means may automatically open the
power supply to the affected elevators
prior to the application of water. Mo
provision may be made to close this
disconnecting meana automatically (that
iz, power may only be restored by
manual meana).

[5] Location. The disconnecting
means shall be locatad where it is
readily accessible to qualified personea.

(i] On elavators without genera tor
field contraol, the disconnecting means
shall be located within sight of the
motor controller. Driving machines or
motion and operation controllers not
within aight of the disconnecting means
shall be provided with a manually
operated awitch installed in the control
circuit adjacent to the squipment in
order to prevent starting. Where the
driving machine is located in a remote
machinery epace, a single disconnecting
means for disconnecting all ungrounded
main power supply conductors ehall be
provided and be capable of being locked
mn the open position.

(i1] On elevators with generator field
contral. the disconnecting means shall
be located within sight of the motor
controller for the driving motor of the
motor-genarator eet. Driving machines.
motor-generator sets, or motion and
operation controllere not within sight of
the disconnecting means shall be
provided with a manually oparated
ewitch installed in the contral circuit to
prevent starting, The manually operated
ewitch shall be installed adjacent to thie
equipment. Where the driving machine
or the motor-generator eet is located in
a rernote machinery space, a eingle
means for disconnecting all ungrounded
main power supply conductors shall be
provided and be capable of being locked
in the open position.

(iii) On escalators and moving walke,
the disconnecting means shall be
inetalled in the space where the
controller 18 located.

(iv) On wheelchair lifts and stairway
chair lifts, the dizconnecting means
ehall be located within sight of the
motor controller.

(6] Identification and signe. (1) Where
there is more than one driving machine
in a machine room. the dieconnecting
means ghall be numbered to correspomnd
to the identifying number of the driving
machine that they control.

[ii) The disconnecting means shall be
provided with a ejgn to identify the
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location of the supply-eide overcurrent
protective device,

(7] Single-car and multicar
ingtallations. On single-car and multicar
ingtallations. equipment receiving
electrical power from more than one
acurce shall be provided with a
disconnecting means for sach source of
electrical power. The disconnecting
means ehall be within eight of the
equipment aerved.

(8] Warning sign for mulfipie
digconnecting means. A warning sign
shall be mounted on or next to the
disconnecting means where multiple
disconnecting meane are used and parte
of the controllers remain energized from
a source other than the one
disconnected. The eign shall ba clearly
legible and shall read “WARMNING—
PARTS OF THE CONTROLLER ARE
MOT DEEMERGIZED EY THIS
SWITCH.”

[9) Interconnection befween mulficar
controllers. A warning sign worded as
required in paragraph (c](8) of this
section shall be mounted on or next to
the disconnecting means where
interconnections between controllers
are neceseary for the operation of the
avatem on multicar installations that
remain enargized from a source other
than the one disconnected.

[10) Motor controllers. Motor
controllars may he located outeide the
apaces otherwisge required by paragraph
[c) of this section. provided they are in
enclosures with doore or removable
panels capable of being locked closad
and the disconnecting meane ies located
adjacent to or ie an integral part of the
motor controller. Motor controller
encloaures for eacalators or moving
walke may ba located in the balustrade
on the side located away from the
moving stepe or moving treadway. If the
disconnecting means ie an integral part
of the motor controller, it ehall be
operable without u:lpani.\;.g the enclosure.

(d] Electric weldere—dieconnecting
means—I(1) Arec welders. A
disconnecting means ghall be provided
in the supply circuit for each arc welder
that 1& not equipped with a disconnect
mounted ag an integral part of the
welder. The dieconnecting means shall
be a awitch or circuit breaker, and ite
rating may not be less than that
necessary to ac commodate overcurrent
protection.

[2] Resistance welders. A switch or
circuit breaker shall be provided by
which each resistance welder and its
control equipment can be disconnectad
from the supply circuit. The ampere
rating of this disconnecting means may
not ba less than the aupply conductor
ampacity. The eupply circuit switch

may be used as the welder
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dizconnecting means where the circuit
suppliee cnlv one welder.

(8] Information technology
equipment—(1) Disconnecting means. A
means ehall be pravided to disconnect
power to all electronic equipment in an
information technology equipment
room. Thera ghall alen be a similar
means to disconnect the power to all
dedicated heating, ventilating, and air-
conditioning (HVAC) eveterns serving
the room and to cause all required fira/
smoke dampers to closs.

(2] Grouping. The control for these
disconnecting meane shall ba grouped
and identified and shall be readily
acceseible at the principal et doors. A
gingle meane to control both the
alectronic equipment and HVAC svetem
ie permitted.

3] Exception. Integrated electrical
ayeterns coverad by § 1910.308(g) nead
not have the disconnecting means
required by paragraph (e)(1) of thie
gaction.

(f] X-Ray equipment. This paragraph
applies to X-ray equipment.

1) DMeconnecting means. (1] A
disconnecting meanea shall ba provided
in the supply circuit. The disconnecting
meanas ghall be operable from a location
readily accessible from the X-rav
control. For equipment connected toa
120-volt branch circuit of 30 amperes or
laga, a grounding-type attachment plug
cap and receptacle of proper rating may
sarve as a disconnecting means.

(i) If more than one piece of
squipment is operated from the same
high-voltage cirmut. each piece or each
group of equipment as a unit ehall be
provided with a high-voltage switch or
squivalent disconnecting meana. The
disconnecting meanes shall be
conetructed, encloged, or located so as
to avoid contact by emplovese with ite
live parts.

[Zfé'onh\o}. The following
requirements apply to induatrial and
commercial laboratory equipment.

(1] Radiographic and fluercscopic-
tvpe aquipment ehall be effectively
enclosed or shall hawve interlocks that
deenergize the equipment automatically
to prevent ready access to live current-
carrying Eﬂrts. o

(i) Diffraction- and irradiation-tvpe
aquipment shall have a pilot light,
readable meter deflection. or equivalent
means to indicate when the equipment
is energized, unless the aquipment or
inatallation 1e effectively enclosed or ie
provided with interlocks to pravent
access to live current-carrving parta
durin eration.

] .Pngl:l ction and dielectric heating
equipment. This paragraph appliee to
induction and dielectric heating
aquipment and accessories for induetrial

and scientific applications, but not for
medical or dental applicatione or for
appliances.

1) Cuarding and grounding. (i) The
converting apparatus (including the do
line| and high-frequency electric
circuita (excluding the output circuite
and remote-control circuits] shall be
completely contained within enclosures
of noncombustible material.

(ii) All panal controls shall be of
dead-front construction.

(iii) Doors or detachable panels shall
be employved for internal access. Where
doore are used giving access to voltagea
from 500 to 1000 volts ac or de, either
door locks shall be provided or
interlocke shall be installed. Whera
doore are used giving access to voltages
of cver 1000 volts ac or de, either
mechanical lockoute with a
disconnecting means to pravent access
until circuit parts within the cubicle are
deenergized. or both door interlocking
and mechanical door locks, shall be
provided. Detachable panels not
normally used for access to such parts
ghall be fastened in a manner that will
make them difficult to remove (for
example, by requiring the use of tools).

[iv] Warning labele or signs that read
“DANGER—HIGH VOLTAGE—KEEP
OUT™ ghall be attached to the
aquiprment and ehall be plainly vieible
where persons might contact energized
parte when doore are opened or closad
or when panele are removed from
compartments containing over 250 volts
ac or de.

(v] Induction and dislectric heating
aquipment shall be protected as follows:

[A] Protective cages or adequate
shielding shall be used to guard work
applicators other than induction heating
coils.

[B) Inducticn heating coile shall be
protected by insulation or refractory
materials or both.

(C) Interlock ewitches shall be used
on all hinged access doors, eliding
panele. or other such meane of access to
the applicator. unlese the applicator is
an induction heating coil at do ground
potential or operating at less than 150
volte ac.

(D) Interlock switches shall be
connected in such a manner as to
remove all power from the applicator
when any one of the accese doors or
panele is open.

[vi] A readily accessibla
disconnecting means ehall be provided
by which each heating equipment can
be igolated from ite supply cirouit. The
ampere rating of this disconnecting
meane may not ba less than the
nameplate current rating of the
aquipment. The eupply circuit
dieconnecting means is permitted as a

heating equipment digconnecting means
whera the circuit supplies only one
piece of equipment.

[2) Remate control (1) If remote
controls are used for applyving power. a
selector switch ehall be provided and
interlocked to provide power from only
one confrol point at a time.

[ii) Bwitches operated by foot pressure
shall be provided with a ehield over the
contact button to avoid accidental
closing of the ewitch,

[h] Electrolytic cells. This paragraph
applies to the installation of the
electrical com ponents and accessory
equipment of electrol vtic cells,
electralvtic cell lines, and procese
power eupply for the production of
aluminum, cadmium, chlorine, copper.
fluorine, hydrogen peroxida,
magnesium, sodium, sodinm chlomate,
and zinc. Celle used as a source of
electric energy and for electroplating
processse and cells used for production
of hydrogen are not covered by this
paragraph.

[1] Application. Installations coverad
bv paragraph (h] of this section shall
comply with all applicable provisions of
this subpart, except as followe:

(i) Owercurrent protection of
alectralvtic cell de process power
circuita need not comply with the
requirements of § 1910.304(f);

?ii] Equipment located or used within
the cell line working zone or associated
with the cell line dc power circuits need
not comply with the provieione of
§1010.304(g); and

(111] Elsctrolytic cells, call line
conductors, cell line attachmente, and
the wiring of auxiliary aquipment and
devices within the cell line working
zone need not comply with the
provisions of §1910.303 or
51910.304(b]) and [c].

[2) Msconnecting means. [f mora than
one do cell line process power supply
zerves the same cell line, a
dieconnecting means ehall be provided
an the cell line circuit side of each
power eupply to dieconnect it from the
cell line circuit. Removable links or
rernovable conductors mav be used as
the dieconnecting meanes.

(3] Portable electric equipment. (i)
The framas and enclosures of portabla
electric equipment used within the cell
line working zone may not be grounded,
unless the cell line cirouit voltage dose
not excesd 200 volte DC or the framee

e gnarded,

(11) Ungrounded portable electric
equipment ahall be distinctively marked
and ghall employ pluge and receptacles
ofa configuration that prevents
connection of this equipment to
grounding receptacles and that prevents
inadvertent interchange of ungrounded
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and grounded portable electric
aqui t.

(4] Power supply circuits and
receptacles for portable electric
equipment. (i) Circuits supplving power
to ungrounded receptacles for hand-
held, cord- and plug-connectad
equipment ehall meet the following
requirements:

#A] The circuite ehall be electrically
ieolated from any distribution eyetem
supplving areas other than the cell line
working zone and ehall be ungroundad:

[B] The circuites shall be supplied
through 1solating transformers with
primaries operating at not more than
600 volte between conductors and
protected with proper overcurrent
protection:

(C] The eecondary voltage of the
isolating traneformers mav not excead
300 volte between conductors; and

(D) All circuite supplied from the
seoondaries ehall be ungrounded and
ghall have an approved overcurrent
device of proper rating in each
conductor.

[ii] Receptacles and their mating pluge
for ungrounded equipment may not
have provision for a grounding
conductor and ehall be of a
configuration that prevents their use for
aqui t required to be grounded.

(111] Receptacles on circuits supplied
by an isolating transfonmer with an
ungrounded escondary:

[A] 5hall have a distinctive
configuration;

(B] Shall be distinctivel v marked: and

(€] May not be used in anv other
location in the facility.,

(5] Fized and portable electric
equipment. (1) The following need not
be grounded:

(A1 AC svatems supplving fixed and
portable electric equipment within the
cell line working zons: and

[B] Expoeed conductive surfaces, such
ag electric equipment housinga,
cabinets, boxee, motors, racewaye and
the like that are within the cell line
working zone.

(ii) Anxiliary electric equipment, auch
88 motors, tranaducers, sensors, control
devices, and alamme, mounted on an
alectrolytic cell or other energized
surface ehall be connected to the
premiese wiring evetems by anv of the
following means:

(A] Multiconductor hard usage or
axtra hard neage flexible cord;

[B] Wire or cable in suitable
nonmetallic racewava or cable trave; or
[C] Wire or cable in suitable metal
racewave or metal cable trave installed
with insulating breakes such that they
will not cause a potentially hazardoue

alectrical condition.

(iii) Fixed electric equipment may be
bonded to the energized conductive

surfaces of the cell line. ite attachments,
or auxiliaries, If fixed alectric
equipment is mounted on an energized
conductive surface, 1t shall be bonded to
that surface.

(6] Awxdliary nonelectrical
connections. Auxiliary nonelectrical
connections such as air hoses, water
hoases, and the like, to an electrolyvtic
cell, ite attachmente. or awdliary
aquipment may not have continuoue
conductive reinforcing wire, armor,
braide. or the like. Hoses shall be of a
nonconductive material.

[7] Cranes and hoiste. (i) The
conductive surfaces of cranes and hoists
that enter the cell line working mone
nead not be grounded. The portion of an
overhead crane or hoist that contacts an
energized electrolytic cell or energized
attachmente shall be inaulated from
ground.

[11) Remnote crane or hoist controle that
may introduce hazardous electrical
conditions into the cell line working
zona shall employ one or more of the
following svetems:

(A Isolated and ungrounded control
circuit:

(B] Monconductive rope operator;

[C] Pendant pushbutton with
nonconductive supporting meane and
with nonconductive surfaces or
ungrounded exposed conductive
surfaces; or

(D] Radio.

(i) Electrically driven or controlled
irmigation machines—(1) Lightning
protection. If an irrigation machine haas
a atationary point. a grounding electrode
evetem shall be connacted to the
machine at the stationary point for
lightning protection.

(2] Msconnecting means. (1) The main
disconnecting means for a center pivot
irrigation machine shall be located at
the point of connection of electrical
power to the machine or ehall be visible
and not more than 15.2 m (50 ft) from
the machine.

[ii] The disconnecting meane shall be
raadily accessible and capable of being
locked in the open position.

(111) A disconnecting meane ehall be
provided for each motor and controller.
(j) Swimming poole. fountains, and

eimilar installations. This paragraph
applies to electric wiring for and
aquipment in or adjacent to all
ewimming,. wading, therapeutic, and
decorative pools and founteins; hydro-
massags bathtubs, whether permanently
installed or storable; and metallic
auxiliary equipment, such as pumpa,
filtere, and eimilar equipment.
Therapeutic poole in health care
facilities are exernpt from thess
provisione.
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(1] Receptacles. (1] A single receptacle
of the locking and grounding tvpe that
provides power for a permanently
ingtalled ewirnming pool recirculating
pump motor may be located not less
than 1.52 m (5 ft] from the inside walle
ofa poal. All other recaptacles on the
property ehall be located at least 3.05 m
(10 ft) from the inside walls of a pool.

(ii] Receptacles that are located within
4.57 m (15 ft), or 6.08 m (20 ft] if the
ingtallation was built after Augnat 13,
2007, of the ingide walla of the paol
zhall be protected by ground-fault
circuit interrupters.

(111] Whers a pool 1s inatalled
permanently at a dwelling unit. at least
one 125-volt, 15- or Z0-ampere
receptacle on a general-purpose branch
circuit shall be located a minimum of
3.05 m (10 ft) and not more than 6.08
m (20 ft] from the inside wall of the
pool. Thie receptacle shall ba located
not more than 1.98 m (6.5 ft) above the
floor, platform, cr grade level serving
the poal.

Mote to paragraph (j)(1) of this section: In
determining these dimensioms, the distance
to ba maasured is the shortest path the
supply cord of an appliance connected o the
raceptacls would follow without piercing a
floor, wall. or ceiling of a building or othar
affactive parmanentsbarrier.

(2] Lighting fixfures, lighting ouflets,
and ceiling suspended (paddie] fans. (1]
In outdoor pool areas, lighting fixturea,
lighting outlets, and ceiling-suspanded
(paddle] fans mav not be inatalled over
the pool or over the area extending 1.52
m (5 ft] horizontally from the inside
walls of a pool unless no part of the
lighting fixture of a ceiling-suspended
[paddle] fan ia less than 3.66 m (12 ft)
abowve the maximum water lavel.
However, a lighting fixture or lighting
outlet that wae installed before April 16,
1981, may be located lees than 1.52 m
(5 ft) measured horizontally from the
inside walle of a pool if it ia at least 1.52
m |5 ft] above the surface of the
maximum water level and ie rigidly
attached to the existing structure, It
zhall alao be protected by a ground-fault
circuit interrupter installed in the
branch circuit supplving the fixtura.

(ii] Lighting fixtures and lighting
outlets ingtalled in the area extending
between 1.52 m (5 ft) and 3.05 m (10 ft)
horizontally from the inside walla of a
pool ghall be protected by a ground-fault
circuit interrupter unless installed 1.52
m (5 ft) above the maximum water level
and rigidlv attached to the structurs
adjacent to or enclosing the pool.

(3] Cord- and plug-connected
equipment. Flexable cords used with the
following equipment may not excesd
0.9 m (3 f) in langth and ehall hawe a
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copper equipment grounding conductor
with a grounding-tvpe attachment plug:

(1) Cord- and plug-connectad lighting
fixtures installed within 4.88 m (16 ft)
of the water aurface of permanently
installed poole; and

(i) Other cord- and plug-connected.
fixed or stationary equipment usad with
permanently installed pools.

(4] Underwater equipment. (1] A
ground-fault circuit interrupter ehall be
inatalled in the branch circuit supplving
underwater fixtures operating at more
than 15 volts. Equipment natallad
underwater ehall be identified for the

osge.

(i) Mo underwater lighting fixtures
may be installed for operation at owver
150 vaolts between conductors.

(1i1] A lghting fixturs facing upward
shall have the lens adequatel v guarded
to prevent contact by any pereon.

[5) Fountaina. All electric equipment.
incliding power supply cords,
operating at more than 15 volts and
ueed with fountaine shall be protectad
by ground-fault circuit intermu ptera,

(k) Carnivals, circuses, fairs, and
simular events. This paragraph covers
the installation of portable wiring and
squipment, including wiring in or on all
etructures, for carnivals, circuees,
axhibitione. faira, traveling attractiona,
and similar events.

[1) Frotection of electric equipment.
Electric equipment and wiring methads
in or on rides, concessions, or othar
units shall be provided with mechanical
protection where such equipment or
wiring methods are eubject to phyeical
damage.

(2] ?ﬂ stallation. (1] Services ghall be
inastalled in accordance with applicable
requiremente of this subpart, and. in
addition. shall comply with the
following:

[A] Service equipment mav not be
installed in a location that is acceesible
to unqualified persone, unlese the
aquipment ie lockabla: and

[B) Service equipment shall be
mounted on sclid backing and installed
80 as to be protected from the weather,
unless the equipment is of weatherproof
construction.

(i) Amnusement rides and amuserment
attractions shall be maintained not less
than 4.57 m (15 #] in any direction from
overhead conductors operating at GO0
volts or less, except for the conductors
supplving the amusement rids or
attraction. Amusermnent rides or
attractions may not be located under or
within 4.57 m (15 ft] horizontallv of
conductors operating in excess of G00
wolis,

(1i1) Flexible corde and cables shall be
listed for extra-hard usags. When ueed
outdoars, flexible cords and cables shall

alzo be listed for wet locations and shall
be sunlight resistant.

{iv] Single conductor cable ehall be
size Mo. 2 or largar.

[v) Open conductors are prohibited
axceptas part of a listed assembly or
festoon lighting installed in accordance
with & 1910.304(c).

[vi) Flexible cords and cables shall be
continuous without eplice or tap
batween boxes or fittinge. Cord
connectors may not be laid on the
ground unlese listed for wet locationa.
Connectors and cable connections may
not be placad in audience traffic pathe
or within areas acceesible to the public
unless guarded.

[vii) Wiring for an amueement ride,
attraction, tent, or similar etructure may
not be enpported by another ride ar
structure unless epecifically identified
for the purpose.

[wiii] Flexible corde and cables run on
the ground, where accessible to the
public, ghall be covered with approved
nonconductive mate. Cables and mats
ehall be arranged 8o ae not to present a
tripping hazard.

[ix] A box or fitting ehall be installed
at sach connection point, cutlet. ewitch
point, or junction point.

[3]) Inside fents and concessions.
Electrical wiring for temporary lighting,
where installed ineide of tents and
conceseione, shall be eecurely installed,
and, where subject to phyeical damaga.
shall be provided with mechanical
protection. All temporary lampe for
general 1llumination shall be protected
from accidental breakags by a suitabls
fixture or lampholder with a guard.

(4] Portable distnbution and
termination boxes. Employers may only
use portable distribution and
tenmination boxes that meet the
following requirements:

(i] Boxes shall be designed ao that no
live parts are exposed to accidental
contact, Where installed cutdoors, the
box ghall be of weatherproof
construction and mounted so that the
bottorm of the enclosure is not less than
152 mm (& in.] above the ground;

(11] Busbars ehall have an ampers
rating not less than the overcurrent
device supplying the feeder aupplving
the box. Bushar connectors shall be
provided where conductors terminate
directly on busbare:

(111) Receptacles ehall have
owvarcurrent protection inatalled within
the box. The overcurrent protection may
not excead the ampere rating of the
raceptacle, except as permitted in
§1910.305(])(4) for motor loads;

(iv] Where aingle-pole connectors are
uzed, they ehall comply with the
following:

[A) Where ac single-pole portable
cable connectars are used, thev shall be
listed and of the locking typs. Where
paralleled sate of current-carrving
single-pole separable connectors are
provided as input devicea, they shall be
prominently labeled with a warning
indicating the presence of internal
parallel connectione. The use of singla-
pole separable connectora shall comply
with at least one of the following
conditions:

{1} Connection and disconnection of
connectora are only possible where the
aupply connectors are interlocked to the
aource and it is not poseible to connect
or disconnect connectors when the
aupply is energized; or

{2} Line connectors are of the listed
sequential-interlocking type go that load
connectors are connected in the
following sequence:

{1} Equipment gronnding conductor
connection;

(i) Grounded circuit-conductor
connection, if provided; and

(iif} Ungrounded conductor
connection; and so that disconnection is
in the reverse order; or

{31 A caution notice 18 provided
adjacent to the line connectars
indicating that plug connection muat be
in the following sequence:

(i} Equipment grounding conductor
connection:

(i) Grounded circuit-conductor
connection. if provided; and

(i1} Ungrounded conductor
connection: and indicating that
disconnection is in the reverse order;
and

[B] Bingle-pole esparable connectors
used in portable professional motion
pictures and talsvision equipment may
be interchangeable for ac or do use or for
differant current ratinge on the same
premiges only if they are listad for ac/
dc uge and marked to identify the
avatem to which thev are connected;

[v] Chvercurrent protection of
equipment and conductore shall be
provided; and

[wi] The following equipment
connected to the same source shall be
bonded:

[A) Metal racewave and matal
sheathed cable;

[B) Metal enclosures of electrical
equipment: and

[C) Metal framee and metal parts of
rides, concessions, trailers, trucks, or
other equipment that contain or support
electrical equipment.

[5] Disconnecting means. (1) Each ride
and concession shall be provided with
a fused disconnect switch or circuit
breaker located within eight and within
1.83 m (6 ft) of the operator’s station.
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(1] The disconnecting means shall ba
readily acceseible to the operator,
including when the ride ie in operation.

(iii) Where accessible to unqualified
perzong, the enclosure for the ewitch or

circuit breaker shall be of the lockable

e,
t‘}r%i'r] A shunt trip device that opens the
fused disconnect or circuit breaker
when a switch located in the nde
aperator’s coneole e closed is a
permigeible method of opening the
circuit,
§1910.307 Hazardous (claseifled)
locathons.

(8] Scope—(1] Applicability. Thie
aaction covers the requirementa for
electric equipment and wiring in
locations that are claesified depending
on the properties of the flammable
vapora. liquide or gases, or combustible
duste or fibers that may be present
therein and the likelihood that a
flammable or combustible concentration
ar quantity is present. Hazardous
(claseified] locations may be found in
occupancies such ae, but not limited to,
the following: aircraft hangars . gasoline
dispensing and service stations, bulk
storage plants for gasoline or other
volatile flammable liquide, paint-
finiehing procese plants, health care
facilitiee, agricultural or other facilities
where excessive combustible dusts may
be present, marinas. boat yarde, and
petroleum and chemical proceseing
plants. Each rocm, ssction or area shall
be considered individually in
determining its claseification.

(2] Clasaificatione. (i) These
hazardous [clageified) locatione are
asaigned the following designations:

[A])Clase I, Divieion 1 §

[B] Clage I, Division 2

[C] Clage I, Zone 0

(D) Class I, Zone 1

(E] Clage I, Zone 2

[F] Clage II, Divizion 1

(5G] Class II, Diwvision 2

[H] Class OI, Division 1

(1] Clase II, Division 2

(1] For definitions of these locations,
gee §1910,299,

(3) Othar eections of this subpart. All
applicable requirements in this subpart
apply to hazardous (classified) locations
unless modified by provisions of this
saction.

(4] Divieion and zone claesification. In
Clase I locations, an installation must be
claesified as using the division
claesification svetern meating
paragraphs (c], (d], (e], and (f] of thie
section or using the zone classification
ayetern meeting paragraph (g) of this
gection. In Class 11 and Class [1T
locatione, an installation must be
claesified using the division

classification svetem mesting
pamagraphe (c). (d]. (e). and (f] of thie
pection.

[b] Documentation. All areas
deeignated as hazardoue (claseified)
lecations under the Class and Zone
pvatern and areas designated under the
Claee and Divieion evetern established
after Augnat 13, 2007 shall ba proparhy
documented. This documentation shall
be available to those authorized to
design. install, inspect, maintain, or
operate electric equipment at the
location.

[2) Electrical installations. Equipment,
wiring methode, and installations of
aquipmment in hazardoue (claseified)
locations shall be intrinsically safe.
approved for the hazardouns (classified)
location, or safe for the hazardous
[claggified) location. Requiremnents for
each of these options are as followe:

(1] Intrinsically eafe. Equipment and
aegociated wiring approved as
intringically aafs is pemitted in any
hazardous [classified) location for
which it iz approved;

(2] Approved for the hazardous
{classified] location. (1) Equipment shall
be approved not only for the class of
location, but aleo for the ipnitable or
combustible properties of the specific
gas, vapor, dust, or fiber that will be
present.

Mote to paragraph {c)(2)(1) of this section:
MFPA 70, the Maticnal Elsctrical Code, lists
or defines hazardous gases, vapors, and dusts
by “Groups” charactarized by their ignitable
or combustible proparties.

(11] Equipment shall be marked to
ehow the class, group. and operating
ternperatura or temperature range. basad
on operation in a 40-degres C ambient,
for which itis approved. The
ternperature marking may not exceed
the 1gnition ternperature of the specific
gas or vapor to be encountered.
However, the following provisions
modify thiz marking requirement for
epecific equipment:

(A) Equipment of the nonheat-
producing type, such as junction boxes,
conduit. and fittinge, and equipment of
the heat-producing tvpe having a
maximum temperature not more than
100° 2 [212° F) need not have a marked
operating term perature or temperature
range;

(B) Fixed lighting fixturea marked for
usge in Clase I, Division 2 or Claze I,
Divigicn 2 locatione only need not be
marked to indicate the group:

(C] Fixed geneml-purposs equipment
in Class [ locations, other than lighting
fixturea, that ia acceptable for use in
Claze I, Divieion 2 locatione need not be
marked with the clase, group, divieion,
or operating temperature;

31

(] Fixad dust-tight equipment. other
than lighting fixtures, that is acceptable
for use in Clage I, Division 2 and Clazs
11l locatione need not be marked with
the clase. group. division, or operating
ternperature; and

[Eﬁ Electric equipment euitable for
ambient temperatures exceeding 40° C
[1047 F) shall be marked with both the
maximum ambient termperature and the
operating temperature or temperature
range at that ambient temperature: and

(3] Safe for the hazardous (claeeified ]
location. Equipment that is safe for the
location ghall be of a type and design
that the employer demonstrates will
provide protection fram the hazards
arising from the combustibility and
flammability of vapors, liquide. gasaa,
dusts, or fibers involved.

Mote to paragraph (c)(3) of this section:
The Mational Eﬁecu'i.c:al Code, NFFPA 70,
contains guidelines for determining the type
and design of squipment and inslaF]atiDn.s
that will meet this raquirement. Those
guidalines address alectric wiring.
aquipment, and systams J'nstal]:f in
hazardous (classified] locations and contain
specific provisions for the following: wiring
mathods, wiring connactions; conductor
insulation, flexible cords, sealing and
drainage. transformers, capacitors, switches,
circuit breakers, fusss, motor controllers,
raceptacles, attachmant plugs, maters, ralays.
instruments, resistors, generators, motors,
lighting Fixtures, storage battery charging
aquipment, electric cranes, alactric hoists
and similar equipment, utilization
aquipmant, si%na]lng systams, alarm systems,
ramota control systems, local loud speaker
and communication systems, vantilation
piping, live parts, lightning surge protection,
and grounding.

[d) Conduita. All conduits ghall be
threaded and shall be made wrench-
tight. Where it iz impractical to make a
threaded joint tight, 8 bonding jumper
shall be utilized.

(2] Equipment in Divieion 2 locafione.
Equipment that has heen approved for a
Divigion 1 location may be installed in
a Division 2 location of the same class
and group. General-purpoee equipment
or aquipment in general-purposs
enclosures may be installed in Division
2 locations if the employver can
demonstrate that the equipment does
not constitute a source of ignition under
normal operating conditions.

[£] Protection technigues. The
following are acceptable protection
techniques for electric and electronic
squipment in hazardous [classified)
locations.

(1) Explosion proof apparatue. This
protection technique is permitted for
equipment in the Clage I, Divizion 1 and
2 locations for which it is approved.

(2] Dust ignition proof. This protection
technique is pemmitted for equipment in
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the Clase II, Divizion 1 and 2 locations
for which it iz approved.

{3) Dust-tight. This protection
tachnique ia permitted for equipment in
the Claes I, Divizsion 2 and Clases 111
locatione for which it is approved.

(4] Purged and pressunzed. Thia
protection technique is permitted for
aqui t in any hazardous (claseified)
location for which it is approved.

(5] Nonincendive circuit. This
protection technique is permmitted for
aquipment in Class [, Divieion 2: Clage
IL, Dhivision 2; or Class I, Division lor
2 locatione.

(6] Nonincendive equipment. This
protection technique ie permitted for
equipment in Clags I, Division 2: Clase
II, Mhvision 2; or Class 111, Division 1 or
Z locatione.

[7] Nonincendive compoenent. This
protection technique is permitted for
equipment in Clags I, Division 2: Clase
II, Division 2; or Class I, Division 1 or
2 locatione.

(&) Chl immersion. Thie protection
technique is permitted for current-
interrupting contacts in Claga I, Divigion
2 locations as described in the SBubpart.

(9] Hermetically sealed. This
protection technique is penmitted for
aquipment in Class I, Division 2: Clase
II, Division 2; and Clasze I, Division 1
or 2 locations.

(10) Cther profection technigues. Any
other protection technique that meats
paragraph [c) of thie section is
acceptable in any hazardous (classified)
location.

[g) Class I, Zone @, 1, and 2
locations—(1) Scope. Emplovers may
uee the rone classification svatem as an
alternative to the division classification
eyetem for electric and electronic
squipment and wiring for all voltage in
Clase I. Zone 0, Zone 1, and Zone 2
hazardoue [claseified) locations where
fire or explosion hazards may exist due
to flammable gases. vapors, or liquidea,

(2) Location and general
requirements. (i) Locations shall be
claesified depending on the properties
of the flammable vapors, liquide, or
pages that may be present and the
likelihood that a flammable or
combustibla concentration or quantity is
prezent. Where pyrophoric materiale are
the only materials used or handled,
theee locatione need not be classified.

{11] Each room, section, or area shall
be considered individually in
determining its claseification.

[11] All threaded conduit ehall be
threaded with an NPT (MNational
[American] Standard Pips Taper)
standard conduit cutting die that
provides ¥4-in. taper per foot. The
conduit ehall be made wrench tight to
prevent eparking when fault current

flowe through the conduit eyvetem and to
eneure the explosionproof or flameproof
integrity of the conduit svatem where
applicable.

iv] Equipment provided with
threaded entriee for fisld wiring
connection shall be installed in
acoordance with paragraph (gl(Z)(ivi(A]
or L‘%][Z][n][ﬂ] of this section.

(1) For equipment provided with
threaded entries for NPT threaded
conduit or fittingg, listed conduit,
conduit fittinge, or cable fittings shall be
uased.

(B] For equipment with metric
threaded entries, such entries shall be
identified as being metric, or listad
adaptore to permit connection to
conduit of NPT-threaded fittings ehall
be provided with the equipment.
Adapters shall be need for connection to
conduit or NPT-threaded fittinge.

(3) Protection technigues. One or
mare of the following protection
techniques shall be need for electric and
electronic equipment in hazardous
[clageified) locations classified under
the zone claseification ayetern.

(i) Flameproof “d"—Thie protection
technique is permittad for equipment in
the Clags I, Zone 1 locations for which
it is approved.

(11) Purged and pressurized—This
protection technique is permitted for
equipment in the Claze [, Eone 1 or
Zone 2 locations for which it is
approvad.

(iii) Intrinsic safety—This protection
technique ie permittad for equipment in
the Clags I, Zone 0 or Zone 1 locations
for which it is approwed.

(iv] Type of protection “n"—Thia
protection technique is permitted for
squipment in the Class [, Zone 2
locationas for which it ie approved. Tvpe
of protection “n” ia further mabdivided
into nA, nC, and nk.

[v]) (il Imimersion “o"—This
protection technique is permitted for
equipment in the Claze I, Zone 1
locationa for which it is approved.

[vi] Increased safety “‘a”—Thia
protection technique is permitted for
equipment in the Claze I, Zone 1
locationas for which it is a,Pprm'ad.

[wii] Encapeulation “m”—This
protection technique ie permitted for
equipment in the Clazge I, Zone 1
locationas for which it is aPprm'ad.

[wiii) Powder Filling “q "—This
protection technique 18 permitted for
equipment in the Clase I, Zone 1
locationas for which it is approved.

(4] Special precaution. Paragraph (g)
of this eection requires equipment
construction and installation that will
ensure safe performance under
conditiona of proper uee and
maintenance.

(1) Clagsification of areas and selection
of equipment and wiring methode shall
be under the supervision of a qualified
registered profeseional engineer.

i1) In instances of areas within the
aame facility claesified separately. Clase
1. Zone 2 locations may abut, but not
overlap, Claes I, Divigion 2 locations.
Clage I, Zone 0 or Zone 1 locations may
not abut Clase I, Divieion 1 or Division
2 locations.

(111) A Class I, Division 1 or Division
2 location may be reclassified as a Class
I, Zone 0, fone 1, or Zone 2 location
only if all of the space that is classified
becauee of a single flamimable gas or
vapor source is reclassified.

Note to paragraph (g)(4) of this section:
Low ambient mn\:ﬁtinm raquira spacial
consideration. Electric aquipment depending
on the protection techniques described by
paragraph (gl{3)ii) of this ssction may not be
suitable for use at temperatures lower than
~20°C [~ 4°F) unless they ars approvad for
use at lower tem peratures. However, at low
ambient temperatures, flammahls
concentrations of vapors may not exist in a
location classified Class 1. Zone 0. 1. or 2 at
normal ambient temparature,

(5] Listing and marking. (i) Equipment
that is listed for a Zone 0 location may
be installed ina fone 1 or Zone 2
location of the eame gas or vapor,
Equipment that ie listed for a Zone 1
location may be inetalled in a Zone 2
location of the eame gas or vapar.

(11) Equipment B]J.El%l be marked in
accordance with paragraph (g)(51(i(A)
and [g)(5)(ii)[B] of thie ection, except as
provided in (g)(5){11)(C).

Equipment approved for Class 1,
Division 1 ar Clase 1. Division 2 ghall,
in addition to being marked in
accordance with (c)(2)(i1), be marked
with the following:

(1) Clage I, Zone 1 or Class [, Zone 2
[ae applicable];

(2] Applicable gas classification
groupe: and

(7] Temperature classification; or

(B] Equipment meeting one or more of
the protection techniques deecribed in
paragraph (g](3] of this section ehall be
marked with the following in the order
zhown:

(1) Clage, except for intrineically eafe
apparatus;

2| Zone, except for intrinsically safe
apparatus;
7] Symbol “AEx:"”

(4} Protection techniques;

(5] Applicable gas clasgification
groupe: and

(&) Temperature classification, except
for intrineically eafe apparatus.

Nate to paragraph (gl(5)(ii)(B] of this
section: An example of such a required
marking iz “‘Class I, Zone 0, ABx ia IIC T6."
Saa Figure 5-1 for an explanation of this
marking.
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(C) Equipment that the employver
demonstrates will provide protection
froem the hazards arising from the
flarnmability of the gae or vapor and the

zone of location involved and will be
recognized as providing such protectinon
by employess need not be marked.

Maote t%]]:aragraph [g)(5)(1C) of this
section: The Mational Electrical Code, NFPA
70, containg guidelines for detarmining the
type and daaign ofan:{uipment and
installations that will mest this provision.

Figure S-1—Example Marking for Class 1, Zone 0, AEx ia [I1C To

Example: Class 1

Area classification

Symbol for equipment built to American specifications
Type of protection designations

Gas classification group (as reguired)

Zone 0 AEx

ia IIC Té

Temperature classification

§1910.208 Speclal systams.

[a] Sysfeme over 600 volts, nominal.
This paragraph covera the general
requirements for all circuits and
aqui t operated at over 600 volts.

[1] Aboveground wiring methods. (i)
Aboveground conductors shall be
inatalled in rigid metal conduit. in
intermediate mefal conduit, in electrical
matallic tubing. in rigid nonmetallic
conduit, in cahle trave, as buswaya, as
cablebus, in other identified racewaya,
or ag open runs of metal-clad cable
suitable for the use and purpose. In
locatione accessible to qualified persons
only. open rune of Tvpe MV cables, bare
conductors, and bare bushare are also
permittad. Busbare shall be either
coppar or aluminum. Open rune of
inaulated wires and cables having a bare
lead sheath or a braided outer covering
ghall be supported in a manner deeigned
to prevent physical damage to the braid
or sheath.

[ii) Conductors emerging from the
ground shall be enclosed in approved
THCEWAYE.

(2] Braid-coverad insulated
conductors—open metallations. The
braid on open rune of braid-coverad
insulated conductors shall be flame
retardant or ehall have a flame-retardant
saturant applied after installation, Thie
treated braid covering shall be stripped
back a safe distance at conductor
tarminals. according to the opearating
voltage.

[3]%13!_“’&!‘10!1 shielding. (i) Matallic
and semiconductor insulation shielding
componants of shislded cables shall be

removed for a distance dependent on

the circuit voltage and insulation. Strese
raduction meane shall ba provided at all
temminatione of factory-applied
ehialding,

{11] Metallic shislding components
guch as tapes, wires, or braida. or
combinations thereof, and their
aggociated conducting and
serniconducting components shall be
groundaed.

(4] Moigture or mechanical protection
for metal-eheathed cables. Where cable
conductors emerge from a metal sheath
and where protection against moistura
or phyvaical damage is neceseary, the
insulation of the conductors ghall be
protectad by a cable eheath terminating
device.

(8] Interrupting and 1solafing devices.
{1) Circuit breaker installations located
indoora ghall consist of metal-enclosad
unitza or fire-resistant cell-mounted
units, In locations accesaible only to
qualified emplovess, open mounting of
circuit breakers is peomitted. A means of
indicating the open and closed poeition
of circuit hreakers shall be provided.

{11) Where fusee are used to protect
conductore and equipment. a fuse shall
be placed in sach ungrounded
conductor. Two power fuses mav be
used in parallel to protect the same
load, if both fuees have identical ratings,
and if both fuees are installed in an
identified common mounting with
alectrical connections that will divide
the current aqually. Power fuses of the
vented type may not be used indoors,
underground. or in metal enclosures

unless identified for the use.
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[i11] Fuged cutouts installed in
buildinge or transformer vaults shall be
of a type identified for the purpoee.
Dietribution cutouts may not be ueed
indoors, underground. or in metal
enclosures. They shall ba readilv
accessible for fuee replacement.

[iv] Where fused cutoute are not
suitable to interrupt the circuit
manually while carrying full load, an
approved means ehall be installed to
interrupt the entire load. Unless the
fusad cutouts are interlocked with the
awitch to prevent opening of the cutouts
under load. a conepicuous sign shall be
placed at auch cutouts reading:
“WARNING—DO NOT OPERATE
UNMDER LOADL™

[v] Suitable barriers or enclosures
shall ba provided to prevent contact
with nonshielded cables or energized
parte of oil-filled cutouts.

(vi] Load interrupter ewitches may be
uged only if suitable fusee or circuits are
uged in conjunction with these devices
to interrupt fault currents.

[A] Where theee devicee are used in
cambination, thev shall be coordinated
electrically so that they will aafely
withetand the effects of closing,
carrying, or interrupting all possible
currents up to the assigned maximum
short-circuit rating,

[B] Where more than cne switch is
ingtalled with interconnected load
terminals to provide for alternate
connection to different aupply
conductors, each switch shall be
provided with a conspicuoue sign
reading: “WARNING—SWITCH MAY
BE ENERGIZED BY BACKFEED.”
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(wii) A meana (for example, a
fuseholder and fuse designed for the
purposa) ehall be provided to
completely izclate equipment for
inspection and repaire. [eclating means
that are not designed to interrupt the
load current of the circuit shall be either
interlocked with an approved circuit
intarrupter or provided with a sign
warning against opening them under
load.

(6] Mobile and portable equpment. (1)
A metallic enclosure shall be provided
on the mobile machine for enclosing the
terminala of the power cable. The
enclosure shall include provisions for a
golid connection for the grounding
terminal to effectively ground the
machine frame. The method of cable
termination used shall prevent any
strain or pull on the cable from etressing
the electrical connections, The
enclosure shall have provision for
locking so only authorized qualified
persons may open it and shall be
marked with a gign warning of the
presence of energized parts.

(ii] All energized switching and
contral parta shall be encloeed in
effectively grounded metal cabinets or
enclosures. Circuit breakers and
protective equipment shall have the
oparating means projecting through the
metal cabinet or enclosure so theese unita
can be reset without locked doore being
opened. Enclosures and metal cabinets
shall be locked eo that cnly authorized
qualifiad persone have access and ehall
be markad with a eign warning of the
presence of energized parts. Collector
ring agsemblies on revolving-type
machines (shovels, draglines, etc.] shall
be guarded.

[7) Tunnel inetallations. This
paragraph applies to inetallation and
uee of high-voltage power distribution
and utilization equipment that ie
portable or mobile, such as substatione,
trailers, cara, mobile ehovels, draglinee,
hoiata. drille, dredges, compreseors,
pumpe. convayvors, and underground
axcavators.

(1) Conductore in tunnels shall be
installed in one or more of the
following:

[A] Metal conduit or other metal
rACEWAY;

(B) Type MC cable; or

(C] O approved multiconductor
cable.

(ii] Multiconductor portable cable
may supply mobile equipment.

(1ii) Conductors Enﬁ cables shall alsa
be o located or guarded as to protect
them from phyveical damage. An
equipment grounding conductor shall
be run with circuit conductors inside
the metal raceway or inside the
multiconductor cable jacket. The

aquipment grounding conductor may be
ingulated or bare,

[iv] Bare terminale of fransformers,
ewitchee, motor contrallers, and other
equipment shall be enclosed to prevent
accidental contact with energized parts.

[v] Enclosures for use in tunnels shall
be drip-proof, weatherproof, or
submereible as required by the
environmental conditione.

[vi] Switch or contactor enclosures
may not be used as junction boxes or
racewaye for conductors feeding
through or tapping off to other switches,
unless special designe are used to
provide adequate space for this purpoes.

[wii) A disconnecting meanas that
eimultanecusly opene all ungrounded
conductors ehall be inetallad at each
transformer or motor location.

[wiii) All nomenergized metal parta of
electric equipment and metal raceways
and cable sheaths ghall be effectively
grounded and bonded to all metal pipes
and raile at the portal and at intervale
not exceading 305 m (1000 ft)
throughout the tunnsl.

(b] Emergency power eystems. This
pamgraph applies to circuits, evetema,
and equipment intended to aupply
power for illumination and apecial
loade in the event of failure of the
normal supply.

[1] Wiring methods. Emergency circuit
wiring shall be kept entirely
independent of all other wiring and
equipment and may not enter the same
raceway, cable, box, or cabinet or other
wiring except either where common
circuit elemente suitable for the purpose
are requited, or for transferring power
from the nommal to the emergency
BOLITCR,

(2] Emergency illumination.
Emergency illumination shell inclade
all required means of egress lighting,
illuminated exit signe, and all other
lights neceesary to provide illumination.
Where emergency lighting ie neceseary,
the avetem shall be o arranged that the
failure of any individual lighting
element, such as the burning out of a
light bulb, cannct leave any space in
total darknees.

(3] Signs. (1) A sign shall be placed at
the service enfrance equipment
indicating the type and location of on-
eite emergency power sources. However,
a eign 18 not required for individual unit
equipment.

(ii) Where the grounded circuit
conductor connected to the emergency
source ie connected to a grounding
electrode conductor at a location remote
from the emergency source, there shall
be a sign at the grounding location that
ehall identify all emergency and normal

sources connected at that location.

[c) Class 1, Claes 2, and Class 3
remote contral, signaling. and power-
limited circuite—(1) Claesification. Class
1, Clase 2, and Class 3 remote contral,
signaling, or power-limited circuits ars
characterized by their usage and
electrical power limitation that
differantiates them fram light and power
circuits. Theee circuite are classified in
accordance with their respective voltage
and power limitatione as summarized in
paragraphe (2)(1)(i) through (o)(1][iii) of
thiz section.

(i) A Clase 1 power-limited circuit
shall be supplied from a source having
a rated cutput of not more than 30 valts
and 1000 volt-am peres.

(11) A Clage 1 remote control cirouit or
a Clase 1 signaling circuit shall have a
voltage not exceeding 600 volte:
howevar. the power output of the source
need not be limited.

[iii) The power eource for a Clase 2 or
Clage 3 circuit shall be listed aquipment
marked ae a Class 2 or Clage 3 power
source, except as followa:

[A] Thermocouplee do not raquire
ligting as a Clase 2 power source; and

[(B] A drv cell battery is coneidered an
inherently limited Clasa 2 powsr source,
provided the voltage is 30 volte or lees
and the capacity is less than or equal to
that available froom zeries-connectad No.
G carbon minc cells.

(2] Marking. A Class 2 or Claee 3
power supply unit shall be durably
marked where plainly vieible to indicate
the clase of supply and ite electrical
rating,

(3] Separation from conductors of
other circuits. Cables and conductors of
Clage 2 and Clags 3 circuita mav not he
placed in any cable, cable tray,
campartment, enclosure, manhole,
outlet box, device box, mceway, or
sirnilar fitting with conductors of
electric light. power, Class 1. nonpower-
limitad fire alarm circuits, and medium
power network-powered broadband
communicaticns cables unless a barrier
or other aquivalant form of protection
againet contact is emploved.

[d) Fire alarm systeme—(1)
Classifications. Fire alarm circuite ehall
be claesified either as nonpower limited
or powar limitad.

(2] Power sources. The power sources
for use with fire alamm circuite shall be
either power limited or nonpower
limited as follows:

(i) The power source of nonpower-
limnited fire alarm (NPLFA] circuits ghall
have an output voltage of not more than
GO0 volts, nominal; and

(ii] The power source for a powar-
lirnited fire alarm [PLFA) circuit shall
be listed equipment marked as a PLFA
POWET BOUrCE.
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[3] Beparation from conductors of
other circuits. (1) Monpower-limited fire
alarm circuits and Class 1 circuite may
ocoupy the same enclogure, cabla, or
raceway provided all conductors are
insulated for maximum voltage of any
conductor within the enclosure, cable,
or raceway. Fower supply and fire alamm
circuit conductore are penmitted in the
same enclosure, cable, or raceway only
if connected to the same equipment.

[11) Power-limited circuit cables and
conductors may not be placed in any
cable, cable tray. com partment.
enclosure. outlet box, raceway, or
eimilar fitting with conductors of
alectric light, power. Clase 1, nonpower-
limited fire alamm circuit conductors, or
medium power network-powered
broadband communications circuits.

[111) Power-limited fire alarm circuit
conductora shall e sepamated at least
50.8 mm (2 in.] from conductore of any
alectric light, power. Clase 1. nonpower-
limited fire alamm, or medium power
network-powered broadband
communications circuits unless a
special and equallv protective mathod
of conductor esparation 1s emploved.

[iv] Conductore of one or more Class
Z circuits are permitted within the same
cable, enclosure, or raceway with
conductors of power-limited fire alarm
cirouite provided that the insulation of
Clase 2 circuit conductors in the cable,
enclosure, or raceway is at least that
needed for the power-limited fire alarm
circuits.

(4] Identification. Fire alamm circuits
ghall be 1dentified at terminal and
junction locations in a manner that will
prevent unintentional interfarence with
the signaling circuit during testing and
sarvicing, Power-limited fire alarm
circuits shall be durablv marked as such
where plainly visible at terminations.

(8] Communicatione systems. This
paragraph applies to central-station-
connected and non-central-station-
conneacted telephone oircuits, radio and
talevision receiving and tranemitting
aquipment, inchiding community
antenna televieion and radio
distribution aystems, telegraph. district
meeaanger, and outside wiring for fire
and burglar alarm, and similar central
station sveterns. These installations
need not comply with the provieione of
§1910.303 through §1910.308(d),
axcept for § 1910.204(c)(1) and
£10910.307.

[1] Pratective devices. (1] A listed
primary protector shall be provided on
aach circuit run partly or entirely in
aerial wire or aerial cable not confined
within a block.

(11] A listed primary protector shall be
aleo provided on each aerial or
underground circuit when the location

of the circuit within the block
containing the building served allows
the circuit to be exposed to accidental
contact with electric light or power
conductors operating at over 300 wolts
to ground.

111) In addition, where there exists a
lightning exposure, each interbuilding
circuit on prerniges shall be protected by
a listed primary protector at each end of
the interbuilding circuit.

[2) Cenductor locafion. (1) Lead-in or
aerial-drop cables from a pole or other
support, including the point of initial
attachiment to a building or structure,
ehall be kept away from electric light,
power, Clase 1, or nonpower-limited fire
alarm circuit conductors so as to avoid
the possibility of accidental contact.

(11] A eeparation of at least 1.83 m (G
ft) shall be maintained betweaen
communications wires and cables on
buildinge and lightning conductors.

[111) ere communications wires and
cables and electric light or power
conductors are supported by the eame
pole or run parallel to each other in-
epan. the following conditione shall be
met:

(4] Where practicable,
commmunication wires and cables on
poles shall be located below the electric
light or power conductore: and

[B] Communications wires and cables
may not be attached to a crosearm that
carries electric light or power
conductors.

[iv] Indoor communications wires and
cables shall be separated at least 50.8
mm (2 in.) from conductors of any
alactric light, power. Class 1, nonpower-
lirnited fire alarm, or medium power
network-powersd broadband
communications circuites, unless a
epecial and equally protective method
of conductor separation, identified for
the purpoas, is employved.

[Bli\ Eguipment location. Outdoor
metal etructures supporting antennas, as
wall a8 salf-supporting antennae such as
vertical rods or dipole structures, shall
be located as far away from overhead
conductore of electric light and power
circuits of over 150 volts to ground as
necessary to prevent the antenna or
etructure from falling into or making
accidental contact with such circuits.

(4] Grounding. (1) If exposed to
contact with electric light and power
conductors, the metal sheath of aerial
cables entering buildings ehall be
grounded ar shall be interrupted close
to the entrance to the building by an
insulating joint or equivalent device.
Where protective devices are used, they
ehall be grounded in an approved
MANDET.

(1) Magts and metal setructures
supporting antennaz shall be
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permanently and effectively groundead
without eplice or connection in the
grounding conductor.

(111) Transmitters shall be enclosed in
a metal frame or grill or separated from
the operating epace by a barrier, all
metallic parts of which are effectively
connectad to ground. All external metal
handles and controls accessible to the
operating personnel shall be effectively
grounded. Unpowered equipment and
enclosures are coneidered to be
grounded where connected to an
attached coaxial cable with an
effectively grounded metallic ehisld.

(£l Salar photovoltaic system . This
paragraph covers solar photovoltaic
ayatems that can be interactive with
other electric power production sources
or can stand alone with or without
elactrical energy etorage auch as
batteries. These evaterns may have ac or
de cutput for utihzaticn.

(1] Conductars of different systems
Photovoltaic source circuite and
photovoeltaic cutput circuite may not be
contained in the same raceway, cable
trav, cable, outlet box. junction boo, ar
sirnilar fitting as feeders or branch
circuita of other evetema. unless the
conductors of the different svetems are
separated by a partition or are
connectad togathar.

(2] MMeconnecting means. MMeane shall
be provided to disconnect all current-
carrying conductore of a photovoltaic
power source from all other conductors
in a building or other structure. Where
a circuit grounding connection is not
designed to be automatically intermptad
ag part of the ground-fault protection
ayatem, a switch or circuit breaker naed
ag disconnecting means may not have a
pole in the grounded conductar.

(g Integrated electnical syetems—(1)
Scope. Pamgraph (g) of this section
covers integrated electrical syetems,
other than unit equipment, in which
orderly shutdown ie neceseary to ensure
aafe operation. An integrated electrical
aystem ae uged in this section shall be
a unitized segment of an indunatrial
wiring evetern where all of the following
conditions are met:

(i) An crderly shutdown procese
minimizes employee hazand and
equipment damage:

[iiﬁl'ha conditions of maintenance
and supervision ensure that only
qualified persons will service the
avatem; and

(111] Effective safeguards ara
established and maintained.

(2] Location of overcurrent devices in
or on premiges. Overcurrent devices that
are critical to integrated electrical
avatems need not be readily accessible
to emplovees as required by
§1910.304(f)(1)(iv] if they are located
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with mounting heights to eneure
gacurity from operation by nonqualified
persons.

B 7. Section 1910.299 ie revised to read
az follows:

§1910.309 Definltions applicable to this
subpart.

Acceptable. An installation or
aquipment ia acceptable to the Assistant
Secretary of Labor, and approved within
the meaning of this Subpart 5:

(1) If it ia accepted. or certified. or
listed, or labeled. or otherwise
determined to be safe by a nationally
recognized testing laboratory recognized
pureuant to §1910.7; or

[2]) With respect to an inetallation or
asquipment of a kind that no nationally
recognized testing laboratory accepts,
certifies, lists, labels, or determines to
be zafe, if itis inspected or tested by
another Federal agency. or by a State,
municipal, or other local authority
regpongible for anforcing ocoupational
safety provieions of the Mational
Electrical Code, and found in
compliance with the provieions of the
Mational Electrical Code as applied in
this subpart: or

(3] With respect to custom-made
aquipment or related netallationes that
are designad, fabricated for, and
intended for wse by a particular
customer, if it is determined to be safe
for ite intended use by its manufacturer
on the basis of test data which the
emplover keeps and makeas available for
inspection to the Assistant Secretary
and hie authorized representatives.

Accepted. An inatallation is
“accepted’ if it hae been inspected and
found by a naticnally recognized testing
laboratory to conform to specified plans
or to procedures of applicabls codea.

Acceszibie. (As applied to wiring
methods. ) Capable of being removed or
axposad without damaging the building
structure or finish, or not permanently
cloged in by the structure or finish of
the building, [See “concealed” and
“exposed.”)

Accessibie. [As applied to
aquipment.] Admitting close approach;
not guarded by locked doors, elevation,
or ather effective means. (See “Readily
accessible.”)

Ampacify. The current, in amperes,
that a conductor can carry continuously
under the conditione of use without
axceeding ite temnperature rating,

Appliances. Thlization equipment,
generally other than industrial.
normally built in standardized sizes or
tvpes. that ie installed or connectad ae
a unit to perform one or more functions,

Approved. Acceptable to the authority
enforcing this eubpart. The authority
enforcing this subpart ia the Assietant

Secretary of Labor for Occupational
Safety and Health. The definition of
“acoeptable” indicates what ie
acceptable to the Assistant Secratary of
Labor, and therefore approved within
the meaning of this subpart.

Armored cable (Typa AC) A
fabricated assembly of insulatad
conductors in a flexible metallic
enclosure.

Askarel. A generic tarm for a gronp of
nonflammable eynthetic chlorinated
hvdrocarbons used as electrical
meulating media. Askarels of various
compositional types are uaed. Undar
arcing conditions, the gases produced,
while consisting predominantly of
noncombustible hvdrogen chloride, can
include varving amounts of combustible
gasee depending upon the askarel type.

Attachment plug (Plug capCap). A
device that. by insertion in a receptacle.
satablishes a connection between the
conductors of the attached flexdble cord
and the conductors connected
pemanently to the receptacle.

Aufomatic. Self-acting, operating by
ite own mechaniem when actuated by
eome imperaonal influence, ag, for
example, a change in current etrength,
preseure, temperature, or mechanical
configuration.

Bare conductar, Sea Conductor,

Barrier. A physical ohetruction that is
intended to prevent contact with
equipment or live parte or to prevent
unauthorized accese to a work area.

Bathroom. An area including a basin
with one or more of the following: a
toilet, a tub, ora shower.

Bonding (Bonded). The permanent
joining of metallic parts to form an
alactrically conductive path that ensures
electrical continuity and the capacity to
conduct safely any current likely to be
imposgad.

Bonding jumper. A conductor that
assuras the necessary electrical
conductivity between metal parte
raquired to he electrically connectad.

ranch eircuit. The circuit conductors
betwaen the final overcurrent device
protecting the circuit and the outlets.

Building. A structure that standa
alone or is cut off from adjoining
structures by fire walls with all
openings thersin protected by approved
fire doore.

Cabinat. An enclosure designed either
for surface or flugh mounting, and
provided with a frame, mat, or trim in
which a ewinging door or doore are or
can be hung,

Cable tray eystem. A unit or assembly
of unite or sections and associated
fittinge forming a rigid structural system
used to securely fasten or support cables
and racewava. Cable tray evatemes
include laddere, tronghe. channele, salid

bottom traye, and other eimilar
structures,

Cablebus. An sssemnbly of insgulated
conductors with fittinge and conductor
terminations in a completaly enclosed,
ventilated. protective metal housing,

Cell line. An assembly of electrically
interconnected electrolytic cells
supplied by a source of direct current
power.

Cell line attachments and ouxbary
egquipment. Cell line attachments and
auxiliary equipment include, but are not
lirnited to, auxiliary tanks, process
piping, ductwork, etrucharal supports.
expoeed cell line conductors, conduite
and other racewave, pumpe, positioning
equipment. and cell cutout or bypass
electrical devices, Auxdliary equipment
alen includes toole, welding machines,
crucibles, and other portable equipment
ueed for operation and mantenance
within the alactrolytic cell line working
zone. In the cell line working zone,
auxiliary equipment includes the
mcpoeed conductive surfaces of
ungrounded cranes and crane-mounted
call-gervicing equipment.

Center pivot irmgation machine. A
multi-motored irrigation machine that
revolvee around a central pivot and
emplove alipnment awitches or similar
devices to control individual motors.

Certified. Equipment ie “certified™ if
it baare a label. tag, or other record of
cartification that the equipment:

[1]) Hae been tasted and found by a
nationally recognized testing laboratory
to meet nationally recognized standards
or to be safe for use in a specified
MANNET; 0T

(2] 1= of a kind whoee production is
periodically inspected by a nationally
recognized testing laboratory and is
accaptad by the laboratory as safe for its
intended uea.

Circust breaker. A device designed to
open and close a circult by
nonautomatic means and to open the
circuit automatically on a
predetermined overcurrent without
damage to 1teelf when properly applied
within ite rating,

Class I locafions. Class [ locations are
thoee in which flaimmable gases or
vapors ara of may be present in the air
in quantities sufficient to produce
mcplogive or ignitable mivtures. Class [
locations include the following:

(1) Claes I, Division 1. A Class I,
Divieion 1 location is a location:

(1] In which ignitable concentra tione
of flammable gages or vapore may exist
under nommal operating conditione; or

[1i] In which 1gnitable concentrations
of such gases or vapors mayv exist
frequently because of repair or
maintenance oparations or because of
leakage: ar
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(111) In which breakdown or faulty
operation of aquipment or procesees
might relesse ignitable concentrations of
flammahble gasee or vapors, and might
aleo cause eimultanecus failure of
alectric equipment.

Mote to the definition of “Class I, Division
1:" This classifization usually inchides
locations whare volatile Aammabla liquids or
liquefied flammahble gases are transfarred
from one container to another: intariors of
spray bonths and areas in the vicinity of
spraying and painting operations whera
volatile flammable solvents are usad:
locations containing open tanks or vats of
volatils flammable liquids: drying rooms or
corn partmeanis for the evaporation of
flammable solvents: locations containing fat
and oil extraction equipment using volatile
flammable solvents; portions of cleaning and
dyeing plants whers flammable liquids are
usad: gas generator rooms and other portions
of gas manufacturing plants where flammable
gas may escapa; inasnaqual.a by vantilated
ELIILIFI roome for flammable gas or for volatile

ammable liguids; the intariors of
rafrigerators and freezers in which volatila

ammahle materials are stored in open.
lightly stopperad, or sasily rupturs
containers; and all other locations whers
ignitabls concentrations of flammahle vapors
or gases are likely to ocour in the courss of
nommal operations.

(2] Clase I, Division 2. A Claes [,
Division 2 location is a location:

(1) In which volatile flarmmable
liquids or flasmmahle gasas ara handled.
procesged. or used. but in which the
hazardoue liquide, vapors, or gases will
normally be confined within closed
containers or closed systems from
which they can ezcape only in the event
of accidental rupture or breakdown of
such containers or sveteme, or as a
reeult of abnormal operation of
equi t: or

(ii) In which ignitable concentrations
of gaees or vapore are normally
pravented by positive mechanical
ventilation, and which might become
hazardoue through failure or abnormal
operatione of the ventilating equipment;

or

[iii) That is adjacent to a Clase I,
Division 1 location, and to which
ignitable concentrations of gases or
vapora might occasiomally ba
commumcated unlese such
communication is preventad by
adequate poeltive-pressure ventilation
from a source of clean air. and effective
safaguarde againat ventilation failure are
provided.

Maote to the definition of “Class 1, Division
2:" This classification usually inchides
locations whare volatile Aammablas liquids or
flarmmable gases or vapors are usad, but
which would become hamardous only in cse
of an accidant or of smme unusual oparating
condition. The quantity of E']am.mabFe
material that might escape in case of

aooident, the adequacy of ventilating
aquiprment, the total area involved, and the
record of the industry or business with
respect to explosions or fires are all factors
that merit consideration in deterrmining the
classification and extent of sach location.

Piping without valves, checks. meters. and
similar devices would not ordinarily
introduce a hazardous condition even though
used for flammable lignids or gases.
Locations used for the storage of flamrmabla
liquids or liquafied or com preesed gasss in
sealed containers would not nommally be
comsidarad hazard ous unless also subject w
othar hazardous conditions.

Electrical conduits and their associated
enclosures saparated from process fluids by
a single seal or barrier are classad as a
Division 2 location if the outside of the
conduit and enclosures is a nonhazardous
location.

[3) Clase I, Zone 0. A Class I, Zone 0
location ie a location in which one of
the following conditions exists:

(1) Ignitable concentrations of
flammahle gasee or vapors are present
continuoualy: or

(ii] Ignitable concentrations of
flammmable gases or vapors are present
for long periods of time.

Note to the definition of *“Class 1. Zone 0:”
As a guide in detarmining when flammable
gases or vapors are present continuously or
for long periods of tima, refar to
Recommended Practice for Classification of
Locations for Electrical Installations of
Petroleum Facilities Classified as Claas I,
Zone 0, Zone 1 or Zone 2, AP] RP 5051097,
Electrical Apparatus for Explosive Gas
Atmospheres, Classifications of Hazardouws
Areas, IEG 78-10—19085; Area Classification
Code for Petroleum Installations, Model
Code—Part 15, Institute for Petroleum: and
Electrical .ippumr:m{ﬁ)r Explosive Gas
Atmospheres, Classifications of Hazardous
(Classified ! Locations, 1SA §12.24.01-1997,

[4) Clase I, Zone 1. A Class I, Zone 1
location is a location in which one of
the following conditione exiata:

(i) Ignitable concentrations of
flammmahble gasee or vapors ara likely to
exist under nomal operating
conditions; or

(11] Ignitable concentrations of
flammmable gases or vapors may exiet
frequently because of repair or
maintenance operations or because of
leakage: or

[iii?Equipment ie operated or
processes are carried on of such a nature
that equipment hreakdown or faulty
operations could result in the release of
ignitable concentrations of flammahble
gases or vapors and also cause
simultaneous failure of electric
equipment in a manner that would
cause tha electric equipment to become
a source of ignition:; or

(iv] A location that is adjacent to a
Clase I. Zone 0 location from which
ignitable concentrations of vapors could
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be communicated, unless
communication ie prevented by
adequate poeitive preseure ventilation
from a source of clean air and effective
safeguardas againet ventilation failure are
providad.

(5] Claes I, Zone 2. A Clase [, Zone 2
location ie a location in which one of
the following conditiones existe:

(1] Ignitable concentrations of
flammable gases or vapome are not likely
to ooour in normal operation and if they
do acour will excist only for a short
period; ar

[ii] Volatile flammable liquids,
flamnmmable gases, or flammable vapors
are handled, processed. or need, but in
which the liquide, gasea, or vapors are
normally confined within closed
containers or closed systermns from
which thev can escape only as a result
of accidental rupture or breakdown of
the containers or syvetem or ae the result
of the abnormal operation of the
equipment with which the liquide or
gaaee are handled, proceseed. or ueed: or

(111] Ignitable concentrations of
flammahbla gasea or vapor normally are
prevented by positive mechanical
ventilation, but which may become
hazardous as the result of failure or
abnommal operation of the ventilation
equipment: or

[iw] A location that is adjacent toa
Clase I, Zone 1 location, from which
ignitable concentrations of flammable
gases or vapora could be communicated,
unless such communication is
prevented by adequate poeitive-pressure
ventilation from a source of clean air,
and effective eafeguards againet
ventilation failure are provided.

Classz IT locations. GIP;I.;B Il locations
are thoee that are hazardous because of
the presence of combustible dust. Clasa
I locations include the follawing:

(1) Claes O, Division 1. A Class II,
Divieion 1 location is a location:

(1) In which combustible dust is or
may be in pugpension in the air under
normal operating conditions, in
quantities sufficient to produce
eplosive or ignitable mixtures: or

(11) Where mechanical failure or
abnommal operation of machinery or
equipment might cause such explosive
or ignitable mixtures to be produced,
and might also provide a eource of
ignition through simultaneous failure of
elactric equipment. through operation of
protection devices, or fram other causes;

or

{111] In which combustible duets of an
elactrically conductive nature may ba
prezent.

Mote to the definition of *Class 11, Division
1:" This classification may includa areas of
grain handling and processing plants, starch
plants, sugar-pulverizing plants, malting
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plants, hay-grinding plants, ooal pulverizing
plants, areas where metal dusts and powders
are produced or processed, and other similar
locations that contain dust producin
machinery and aquipment (axcapt where the
equipment is dust-tight or vented to the
outsida). Thesa areas would have
combustible dust in the air, under noomal
oparating conditions. in quantities sufficient
to produce explosive orignitable mixturas.
Comhbustibla dusts that are alactrically
nonconductive include dusts produced in the
handling and processing of grain and grain
products, pulverized sugar and cocoa. dried
agg and milk powdars, pulverized spices.
starch and pastes, potato and wood four., oil
meal from beans and sead, dried hay, and
other organic materials which may produce
combustible dusts when processad or
handled. Dusts containing magnesium or
aluminum are particularly hazardous, and
the use of extreme caution is necessary to
avoid ignition and explosion.

(2] Class II, Division 2. A Class 11,
Division 2 location is a location where:

(1] Combuestible dust will not nommally
be in suspension in the air in quantities
sufficient to produce explogive or
ignitable mixtures, and dust
accumulatione will normally be
insufficient to interfere with the normal
operation of electric equipment or other
apparatus, but combustible dust may be
in suspension in the airae a reault of
infrequent malfunctioning of handling
or processing equipment: and

(1] Resulting combuatible duat
accumulatione o, in, or in the vicinity
of the electric equipment may be
gufficient to interfere with the safe
dissipation of heat from electric
squipment or may be ignitable by
abnormal operation or failure of slectric
equl pment.

MNote to the definition of “Class I1, Division
2:"" This classification includas locations
where dangerous concentrations of
suspandad dust would not be likely, but
where dust accumulations might form on or
in the vicinity of elactric equipment. Thesa
areas may contain equipment from which
appraciable quantitiss of dust would sscape
under abnormal oparating conditions or be
adjacant to a Class [1 Division 1 location, as
describad ahove, into which an exploaive or
ignitahle concentration of dust may be put
into suspension undar abnormal oparating
conditions.

Clage I locations. Class Il locations
are thoee that are hazardous because of
the pressnce of easily ignitable fibere or
flyinge, but in which such fibere or
flyinge are not likely to be in suspension
in the air in quantities sufficient to
produce ignitable mixturas, Claea II1
locatione include the following:

(1) Class I, Dhvision 1. A Cl%ss L.
Division 1 location ie a location in
which easily ignitable fibers or materials
producing cambuetible flvings are
handled, manufactured, or used.

Note to the definition of “Class II1,
Division 1:" Such locations usually include
some parts of rayon, cotton, and other taxtile
mills; combustible fiber manufacturing and
processing plants; cotton gins and eotton-
seed mills; flax-processing plants: clothing
manufacturing plants; woodworking plants,
and astablishments; and industries involving
similar hazardous processes or conditions.

Eagily ignitahla fibars and flyings includa
rayon, cotton (including cotton linters and
cotton wasts), sisal or henequen. istle, jute,
hemp. tow, cocoa fiber, oakun, balad waste
kapok. Spanish moss, excelsior, and othar
materials of similar natura,

(2] Clase IO, Dhvision 2. A Clase 111,
Diwvigion 2 location ie a location in
which eagily ignitable fibers are stored
or handled, other than in the procees of
manufacture.

Collector ring. An assembly of elip
ringe for transferring electric energy
from a stationary to a rotating member.

Competent Person. One who is
capable of identifying existing and
predictable hazarde in the surroundings
or working conditions that are
unsanitary, hazardoue. or dangerous to
emplovess and who has authonzation to
take prompt corrective measures to
eliminate thern.

Concealed. Rendered inacceseible by
the atructure or finish of the building,
Wiree in concealed racewavs are
considerad concealsd, even though thev
may become acceseible by withdrawing
them. (See Acoeseible. (As applied to
wiring methoda. )

Conductor—(1) Bare. A conductor
hawing no covering or electrical
insulation whatsoever.

(2] Covered. A conductor encased
within material of composition or
thickness thatis not recognized by thie
subpart ag electrical insulation.

[3) Insulated. A conductor encased
within material of composition and
thickness that is recognized by this
eubpart ag electrical insulation.

onduit body. A separats portion of a
conduit or tubing evetern that provides
access through one or more removable
covers to the interior of the aystem at a
junction of twa or more sectione of the
evetern or at a terminal point of the
svetern. Boxes such as FS and FIN or
larger cast or eheat metal boxes are not
clagsified as conduit bodies.

Controller. A device or group of
devices that perves to govern, in eome
predetermined manner, the electric
power dalivered to the apparatus to
which it is connected.

Covered conducfor. See Conductor,

Cutout, (Over GO0 volts, nominal.] An
assambly of a fise support with either
a fuseholder, fuse carrier, or
disconnecting blade. The fuseholder or
fusa carrier mayv include a conducting
element (fuse link). or may act as the

disconnecting blade by the inclusion of
a nonfueible member.

Cutout box. An enclosure designed for
aurface mounting and having swinging
doore or covers secured directly to and
teleacoping with the walls of the box
proper. (Ses Cabinet. |

Damp jocation. See Location.

Dead front. Without live parta
mcpoead to a person on the operating
2ide of the equi%mennt

Deenergized. Free from any electrical
connection to 8 source of potential
differance and from electrical charge:
not having a potential different from
that of the earth.

Device. A unit of an electrical eyvatern
that is intended to carry but not utilize
electric energy.

D!E‘JIEG!'I!CPi:E"Eﬂ!]S. The heating of a
nominally insulating material due to its
own dielectric losses when the material
ia placed in a varying electric field.

ieconnecting means. A device, or
group of devices, or other means by
which the conductore of a circuit can be
disconnectsd from their source of
supply.

heconnecting (or Isolating) switch.
(Chver 800 volts, nominal.) A mechanical
awitching device used for isolating a
circuit or equipment from a source of
power.

Electralytic cell line working zone.
The cell line working zone is the epace
envelope wherein operation or
maintenance iz nomally performed on
or in the vicinity of expoeed energized
surfaces of electrolvtic cell lines or their
attachments.

Electralytic cells. A tank or vatin
which electrochemical reactions are
caueed by applving energy for the
purpoes of refining or producing uaahle
materials.

Encloged. Surrounded by a case,
housing, fenice, or walls that will
prevent persone from accidentally
contacting energized parts.

Encloaure. The case or housing of
apparatue. or the fence or walle
surrounding an ingtallation to prevent
personnel from accidentally contacting
energizad parts, or to protect the
equipment from phyveical damage.

Energized. Electrically connected to a
aource of potential difference.

Egquipment. A general term including
material, fittings, devicee, appliances,
fixtures, apparatus, and the like, used as
a part of, or in connection with, an
electrical installation.

Eguipment grounding conductor. See
Grounding conductor. equipment.

Explosion-proof apparatus. Apparatua
encloged in a case that is capable of
withetanding an explosion of a specified
gas or vapor that may coour within it
and of preventing the ignition of a
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apecified gas or vapor surrounding the
enclosure by eparks, flashes, or
axplosion of the gas or vapor within,
and that operates at such an external
ternperaturs that it will not ignite a
surrounding flammable atmosphere.

Exposed. (As applied to live parts.)
Capable of being mnadvertently touchad
or approached nearer than a safe
distance by a peraon. It is applied to
parte not suitably guarded, isclated, or
msulated. [See Accessible and
Concealed.)

Exposed. (As applied to waring
methods ) On or attached to the surface,
or behind panels designed to allow
access. [See Accessible. [As applied to
wiring methode.|]

Exposed. (For the purposes af
£1910.708(=). | Where the circuit is in
such a position that in case of failure of
suppaorts or insulation, contact with
another circuit may result.

Externaily operable. Capable of being
operated without exposing the operator
to contact with live parts.

Feeder. All circuit conductors
between the service equipment, the
source of a separate derived ayetemn, or
other power supply source and the final
branch-circuit overcurrent device,

Fitting. An acceseory such as a
locknut, bushing, or other part of a
wiring svetern that iz intendead primarily
to perform amechanical rather than an
alectrical function.

Fountain. Fountaine, ornamental
pools, display poole. and reflection
poola.

Mote to the definition of “fountain:™ This
dafinition dones not include drinking
fountains.

Fusge. (Over 600 volts, neminal.) An
overcurrent protective device with a
circuit opening fueible part that is
heated and severed by the passage of
overcurrent through it. A fuse comprises
all the parts that form a unit capable of
performing the prescribed functions, It
rmay or may not be the complate device
necessary to connect it into an electrical
circuit.

Ground. A conducting connection,
whether intentional or accidental,
between an electric cirouit or equipment
and the earth, or to eome conducting
body that serves in place of the sarth.

Grounded. Connected to the earth or
to eome conducting body that servee in
place of the earth.

Grounded, effectively. Intenticnally
connected to earth through a ground
connection or connections of
sufficiently low impedance and having
sufficient current-carrving capacity to
pravent the buildup of voltagea that may
result in undue hazards to connected
squipment or to persons.

Grounded conductor. A ayatem or
circuit conductor that is intenticnally
grounded.

Grounding conductor. A conductor
uszed to connect equipment or the
grounded circuit of a wiring syetem to
a grounding electrode or electrodes.

Grounding conductor, equipment.
The conductor used to connect the
noncurrant-carryving metal parts of
equipment, raceways, and other
enclosuraa to the svatem grounded
conductor, the grounding electrode
conductor, or both, at the service
equipment or at the source of a
eoparately derived svetem.

Grounding electrode conductor. The
conductor used to connect the
grounding electrode to the equipment
grounding conductor, to the grounded
conductor, or to both, of the circuits at
the service equipment or at the source
of a separately derived svaterm.

Ground-fault circuitdnterrupter. A
device intended for the protection of
pemsonnel that functions to desnergize a
circuit or a portion of a circuit within
an established period of time when a
current to ground excesds some
predstarmined value that is less than
that required to operate the overcurrent
protective device of the supply cirouit.

Guarded. Covered, shielded, fenced,
enclosad, or otherwise protected by
means of suitable covers, casings.
harriers, raile, ecreens, mate, or
platforme to remove the likelihood of
approach to a point of danger or contact
by persons or objects.

Health care facilities. Buildings or
portione of buildings in which medical.
dental, peychiatric, nursing, chetetrical,
or surgical care are providad.

Maote to the definition of “*health care
facilities:” Health care facilities include, but
ara not limited 1o, hospitals, nursing homes,
lirnited cara facilities, clinics, medical and
dental offices, and ambulatory cars centers,
whether parmanant o1 movahbla.

Heating equipment. For the purposes
of § 1010.306(g). the term “heating
equipment”’ includes any aquipment
uzed for heating purposes if heat is
generated by induction or dielectric
methods.

Houstway. Any shaftway. hatchway,
wall hole, or other vertical opening or
epace that is designed for the operation
of an elevator or dumbwaiter.

Identified {as applied to equipment].
Approved ae suitable for the apecific
purpoge . funotion, uee, environment, or
application. where described in a
particular requirement.

Mote to the definition of “identified:™
Sorme axamples of ways to determine
suitability of equipment for a specific
purpass, snvironment, or application includas
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investigations by a nationally recognized
1mting§at-:-rawr}' {through listing and
labeling), inspaction agency, or other
organization recognized under the definition
of “acceptabla.”

Induction heating. The heating of a
nominall y conductive material due to
ite cwn 12K logees when the material 12
placed in a varving electromagnetic
field.

Ineulated. Sepamated from other
conducting eurfaces by a dielectric
[including air space] offering a high
resistance to the paseage of current.

Insulated mnaﬁlcfor. See Conductor,
Insulated.

Interrupter awitch. (Cver GO0 volts,
nominal.] A switch capable of making,
carrving, and interrupting epecified
currentsa,

Irmigation Machine. An slectrically
driven or controlled machine, with one
or more motoms, not hand portable, and
uged primarily to transport and
digtribute water for agricultural
purposes.

Iralated. (As applied to location. | Mot
readily accessible to persone unless
apecial means for accees are usad.

Isolated power system. A evatem
comprising an isolating traneformer or
ite equivalent. a line isclation monitor,
and ite ungrounded circuit conductora.

Labeled. Equipment is “labeled ™ if
there ia attached to it a label, eymbal, or
other identifying mark of a nationally
recognized testing laboratory:

[1] That makes periodic inspectione of
the producticn of puch equipment. and

[2) Whose labeling indicates
compliance with nationally recognized
atandards or teste to determine safe use
in a spacified manner.

Lz‘gEﬁng outlet. An outlet intended for
the direct connection of a lampholder.
a lighting fixture, or a pendant cord
terminating in a lampholder.

Line-clearance tree trimming. The
pruning. trimming. repairing,
maintaining, removing, or clearing of
trees or cutting of brush that ie within
305 om (10 ft) of electric supply lines
and equipment.

Listed. Equipment 1a “ligted" if it is of
a kind mentioned in a list that:

(1] Is publighed by a nationally
recognizad laboratory that makes
periodic inspection of the production of
auch equipment, and

(2] Btates that such equipment meate
nationally recognized standarde or has
been tested and found safe for vse ina
apecified manner.

Live parte. Energized conductive
components.

Location—( 1) Damp location.
Partially protected locations under
canopies, marquees, roofed open

porches, and like locations, and interior
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locations subject to moderate degraes of
moisture, such as some bagements, some
barns, and some cold-storage
warshouses,

(2] Dry lecation. A location not
normally subject to dampnees or
wetness. A location classified as dry
may be termnporarily subject to dampness
or weilnees. as in the case of a building
under construction.

(3] Wef locafion. Installationes
underground or in concrete elabe or
masonry in direct contact with the
sarth. and locatione subject to saturation
with water or other liquide, such as
vehicle-washing areas, and locations
unprotected and exposed to weather.

Medium voltage cable (Type MV A
single or multiconductor solid dielectric
insulated cable rated 2001 volts or
higher.

Metal-clad cable (Type MC). A factory
asaembly of one or more ineulated
circuit conductore with or without
optical fiber membere enclosed in an
armor of interlocking metal tape, ora
amooth or corrugated metallic sheath.

Mineral-ineulated metal-sheathed
cable (Type MI). Tvpe MI. mineral-
ingulated metal-eheathed, cable ig a
factory assembly of one or more
conductore insulated with a highly
compreeded refractory mineral
inaulation and enclosed in a liquidtight
and gastight continuous copper or alloy
gteal eheath.

Mobile X-ray. X-ray equipment
mounted on a permanent base with
wheels or castere or both for moving
while completely apsembled.

Motor control center. An agsembly of
ane or more enclosed ssctions having a
common power bue and principally
containing motor control units.

Nonmetallic-sheathed cable (Types
NM. NMC, and NMS). A factary
asaembly of two or more insulated
conductora having an outer eheath of
moisture resistant, flame-retardant.
nonmetallic material

il {filled) cutout. (Chver GO0 valts,
nominal. ) A cutout in which all or part
of the fuse support and its fuse link or
disconnecting blade are mounted in oil
with complete immeraion of the
contacts and the fusible portion of the
conducting elerment (fuse link). a0 that
arc interruption by eevering of the fuss
link or by opening of the contacts will
occur under oil,

Upen wiring on insulators. Qpen
wiring on insulators is an exposad
wiring method using cleats, knobe,
tubes, and flexible tubing for the
protection and support of single
insulated conductors run in or on
buildings. and not concealed by the
building structura.

Clutlet. A point on the wiring avstem
at which current is taken to supply
utilization equipment.

Cutline lighting. An arrangement of
incandescent lamps or electric discharges
lighting to outline or call attention to
certain features. such as the shape ofa
building or the decoration of a window.

Overcurrent. Any current in excese of
the ratad current of equipment or the
ampacity of a conductor. It may result
froen overload, short circuit, or ground
fault.

COhverhaul means to perform a major
replacement, modification, repair, or
rahabilitation similar to that invalved
when a new building or facility is ualt,
a new wing ig added, or an entire floor
ia renovated.

COhverload. Operation of equipment in
excees of normal. full-load rating. or of
a conductor in excese of rated ampacity
that, when it persists for a sufficient
length of time. would cause damage or
dangeroua overheating. A fault, such ae
a ghort circuit or ground fault, is notan
owverload. [See Owvercurrent.)

Panelboard. A eingle panel or group
of panel unita designed for aseernbly in
the form of a single panel; including
buses, automatic overcurrant devices,
and with or without switches for the
control of light. heat, or power circuits;
designed to be placed in a cabinet or
cutout box placed in or againet a wall
or partition and accessible only from the
fromt. [See Switchboard.)

Permanently installed decorative
founfaine and reflection poole. Pools
that ara constructed in the ground, on
the ground. or in a building in such a
manner that the fountain or pool cannot
be readily dieassermbled for etorage,
whether or not served by electrical
circuits of any nature. These unite are
primarily constructed for their aesthetic
value and are not intended for
swimming or wading.

Permanently installed swimming,
wading, and therapeutic pools. Pools
that ara constructed in the ground or
partially in the ground, and all other
capable of holding water in a depth
greater than 1.07 m (42 in.). The
definition aleo applies to all poale
installed ineide of a building, regardlees
of water depth, whether or not served by
electric circuits of any nature.

Portable X-ray. X-ray equipment
designed to be hand-carried.

Power and control tray cable (Type
TC)L A factory assembly of two or more
insulated conductors, with or without
aseociated bare or covered grounding
conductors under a nonmetallic eheath.
approved for installation in cable trave,
in racewaya, or where supported by a
MessETEEr WiTs,

Power fuse. [Over 600 valts, nominal.]
See Fuse.

Power-limifed fray cable (Type PLTC).
A factory assembly of two or more
insulated conductors under a
nonmetallic jacket.

Power out}el‘. An encloeed assembly.
which may include receptacles, circuit
breakers. fuseholders. fused ewitches,
busee, and watt-hour meter mounting
meane. that is intended to eupply and
control power to mohile homes,
recreational vehicles, or boate or to
aerve as a means for distnbuting power
needed to operate mobile or temporarily
ingtalled equipment.

Premiges wiring. (Premises wining
system. ) The interior and exterior
wiring, including power, lighting,
control, and signal circuit wiring
together with all of their asscciated
hardware, fittings, and wiring devicea,
both permanently and temporarily
ingtalled, that extende from the service
point of utility conductors or source of
power [euch as a battary. a salar
photovoltaic evetem, or a genemtor,
traneformer, or converter| to the outlets.
Such wiring doee not include wiring
internal to appliances, fixtures, motore.
controllers, motor control centers, and
aimilar equipment.

Qualified person. One who haz
received training in and has
demonestrated ekille and knowledge in
the conatruction and oparation of
electric equipment and installations and
the hazards mvolved.

Maote 1 to the definition of “gualified
person:” Whether an employes is considered
to ba a “qualified parson’ will depend upon
various circumetances in the \mrfplaca. Far
axample, it is possible and, in fact, likely for
an individual to ba considersd “‘qualified ™
with ragard to certain equipment in the
workplace, but “unqualified™ as to other
aquipment. (See 1910.332(k)(3] for training
raquirsments that spacifically apply to
qualified persons.}

Mote 2 to the definition of “qualified
person:” An employes who is undergoing on-
the-job training and who, in the course DF
such training, ﬁas demonstrated an ability to
parform duties safely at his or her level of
training and who is under the direct
supervision of a qualified person is
considered o be a qualified person for the
parformance of those duties,

Raceway. An enclosed channel of
metal or nonmetallic materiale designed
expragaly for holding wires, cables, or
buebars, with additional functione as
permitted in thie etandard. Racewave
include, but are not limited to. rigid
metal conduit, rigid nonmatallic
conduit. intermediate metal conduit.
liquidtight flexible conduit. flexdible
metallic tubing,. flexible metal conduit.
electrical metallic tubing, electrical
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nonmetallic tubing, underflocr
raceways, cellular concrete floor
racewave, cellular metal floor racewaye,
surface raceways, wirewaye, and
busways.

Readily accessible. Capable of being
reached quickly for operation, renewal,
or ingpecticne, so that thoee needing
ready access do not have to climb over
or remove ohetacles or to rescrt to
portable ladders, chaire. ete. (See
Accessible.)

Receptacle. A recaptacle iz a contact
device installed at the outlet for the
connection of an attachment plug. A
eingle receptacle is a eingle contact
device with no other contact device on
the same voke. A multiple raceptacla is
two ormore contact devices on the same
vaoke.

Receptacle outlet. An outlet whers
one or more receptacles are inatalled.

Remote-control circuit. Any electric
mirouit that controle any other circuit
through a relay or an equivalent device.

Sealable equipment. Equipment
enclosed in a case or cabinet that is
provided with a means of sealing or
locking so that live parta cannot be
made accegeible without opening the
enclosure. The equipment may or mav
not be operable without opening the
anclosure.

Separately derived system. A
premiees wiring evetem whoee power iz
derived from a battery, a solar
photovoltaic syetermn. or from a
generator, transformer, or converter
windings. and that has no direct
alectrical connecton, including a
solidly connected grounded circuit
conductor, to supply conductore
originating in another eyatern.

Service. The conductors and
squipment for delivering electric energy
fram the serving utility to the winng
svetern of the premiees served.

Service cable. Service conductors
made up in the form of a cable.

Service conductors. The conductors
fram the service point to the service
disconnecting meansa.

Service drop. The overhead service
conductora from the last pole or other
aerial support to and including the
eplices, if any, connecting to the service-
sntrance conductors at the building or
other structure.

Service-entrance cable. A singla
conductor or multiconductor ageembly
provided with or without an overall
covering, primarily ueed for services,
and is of the following typeas:

(1) Type SE. Type S5E, having a flame-

retardant, moigture resistant covering:

ard

[2] Type USE. Type USE, identified
for underground uee. having a moisture-
resistant covering, but not required to

have a flame-retardant covering. Cabled.
eingle-conductor, Tyvpe USE
conetructione recognized for
underground uee may have a bare
copper conductor cablad with the
assembly. Tyvpe USE eingle, parallel, or
cable conductor assemblies recognized
for underground nee may have a bare
copper concentric conductor applied.
These conetructions do not require an
outer ovarall covering,

Service-entfrance conductors,
overhead syetem. The service
conductors between the terminale of the
eervice equipment and a point usually
outgide the building, clear of building
walle. where joined by tap or splice to
the aervice drop.

Service entrance conductors,
underground syatem. The service
conductors between the terminals of the
sarvice equipment and the point of
connection to the service lateral.

Service equipment. The necessary
equipment, usually consisting of one or
meora circuit breakers or ewitches and
fuses, and their accessorise, connected
to the load end of service conductors to
a building or other atruchare, or an
otherwiee designated area, and intended
to constitute the main control and cutoff
of the supply.

Service point. The point of connection
between the facilities of the serving
utility and the premises wiring.

Shielded nonmetallic-sheathed cable
{Type SNM). A factory assembly of two
ormore insulated conductors in an
extruded core of moieture-resistant,
flame-resistant nommetallic material,
covered with an overlapping apiral
metal tape and wire shield and jacketad
with an extruded moisture-, flame-,
oil-, corrosion-, fungus-, and sunlight-
resistant nonmetallic material.

Show window. Any window usesd or
designed to be used for the diaplay of
goode or advertising material, whether it
i fully or partly enclosed or entirely
open at tha rear and whether or not it
hag a platform raised highar than the
street floor level.

Signaling circuif. Any electric circuit
that energizes signaling equipment.

Storable swimming or wading pool. A
pool that is constructed on or above the
ground and is capable of helding water
to a maximum depth of 1.07 m (42 in.].
or a pool with nonmetallic, molded
polvmeric walle or inflatable fahric
walle regardlese of dimension.

Switchboard. A large singla panel,
frame. or assembly of panels on which
are mounted, on the face or back, or
both, switches, overcurrent and other
protective devices, buses, and [usually)
mnstruments. Switchboards are generally
accessible from the rear as well as from
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the front and are not intended to be
installed in cabinets. [See Panelboard.)

Swifch—( 1) General-use ewitch. A
awitch intended for use in general
distribution and branch circuits, It is
rated in amperes, and it ie capable of
interrupting its rated current at its rated
voltaga.

(2] General-use enap swatch. A form of
general-use awitch constructed eo that it
can be ingtalled in device boxes or on
box covers, or otherwiss used in
conjunction with wiring syeteme
recognized by this subpart.

(3] Isclating switch. A ewitch
intended for isolating an electric circuit
from the eource of power. It has no
interrupting rating, and it is intended to
be operated onlv after the circuit has
been opened by some other meane.

(4] Motor-circust switch. A switch,
rated in horsepower, capable of
interrupting the maximum operating
overload current of a motor of the same
horaepower rating as the switch at the
rated voltage.

Switching devices. {Over 800 volts,
nominal.} Devices designed to cloee and

en one or mora electric circuits.
Included in thie category are circuit
breakere, cutouts. disconnecting (or
isolating) switches, disconnecting
meane, interrupter awitches, and oil
(filled) cutouts.

Transpertable X-ray. X-ray equipment
installed in a wehicls or that may readily
be disassembled for transport ina
wehicle.

Utilization equipment. Equipment
that utilizes electric energy for
electronic, electromechanical, chemical,
heating, lighting, or similar purposea.

Ventilated. Provided with a means to
permit crculation of air sufficient to
remove an excese of heat, fumes, or
VEPOTE,

Velatile flammable liquid A
flamnmable liquid having a flash point
below 28 “C (100 °F), or a flammabls
liquid whose ternperature is abowve ita
flagh point. or a Clags II combustible
liquid having a vapor pressure not
exceading 276 kPa (40 peia) at 38 °C
(100 °F) and whoee termpemature s above
ite flash point.

Voltage {of a circuif]. The greatest
rootamean-square (rma) (effective)
difference of potantial between any two
conductors of the circuit concerned.

Voltage, nominal. A nomminal value
aseigned to a circuit or evetem for the
purpose of conveniently designating its
wvoltage clase (ae 120/240 volts, 4807Y/7
277 vaolte, 600 volte). The actual voltage
at which a circuit ocperates can vary
from the nominal within a range that
permits satisfactory operation of
aquipment.
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Valtage fo ground. For grounded
circuite, the voltage betwesn the given
conductor and that point or conductor
of the circuit that is grounded; for
ungrounded circuite, the greatest woltags
between the given conductor and any
other conductor of the circuit.

Watertight. o conatructad that
maoisture will not enter the enclosure.

Weatherproof. So conatructad or
protected that exposura to the weather
will not interfere with succesaful
operation. Rainproof. raintight, or
watertight equipment can fulfill the
requirements for weatherproof where
varying weather conditions other than
wetness, such as enow, ice, dust, or
tem perature axtremes. are not a factor.

Wireways. Gheet-metal troughs with
hinged or removable covers for housing
and protecting electric wires and cable
and in which conductore are laid in
place after the wireway has been
inatalled as a complets avatem.

B 8. Appendix A to Subpart 5 1a revisad
to read as followe:

Appendix A—Reforences for Further
Information

Tha rafarences contained in this appendix
Eovide nonmandatory information that can

helpful in understanding and complying
with Subpart 2 of this Part. Howaver,
cornpliance with these standards is not a
subastitute for compliance with Subpar 8 of
thiz Part.

AMNSI/ API RF 500—1998 | 2002)
Recommended Practice for Classification of
Locations for Electrical Installations at
Petroleum Facilities Classified as Class I
Diivision 1 and Division 2.

AMSI AP RP 505—1987 (2002)
Recommended Practice for Classification of
Locations for Electrical Installations at
Petroleum Facilities Classified as Class I,
Zone 0, Zone 1 and Zone 2.

AMSI ASME A17.1—2004 Safety Code for
Elevators aad Escalators. - )

AMNSIASME Bao.2—zo05 Overhead and
Gantry Cranes {Top Bunning Bridge, Single
ar Multiple Girder, Top Running Trolley
Haoist ],

ANSIASME Bao.s—z004 Construction
Tower Cranes.

AMNSI/ASME B30.4—2003 Portal, Tower,
and Padestal Cranes.

ANSIASME B3o.5—z004 Mobile And
Locomotive Cranes.

AMSIASME Ba0.6—20035 Dermicks,

AMSIASME B3o.7—z001 Base Moun ted
Drum Hoists,

AMEVASME Bao.s—zo04 Floating Cranes
And Floating Derricks.

AMEIASME Bao.11—2004 Moromils And
Underhung Cranes,

AMNELASME B30.12-2001 Handliing Loads
Suspended Rotarcraft.

AMNSLA Ban.13—2003 Stomges
Fetrieval {3/R} Machines and Associated
Equipment.

AMSIASME Bao.16—2003 Overhead Hoists
{Underhung)
AMELMA
Boom Cranes.

AMBIVASSE Z244.1-2003 Control of
Hagardous Energy Lockout/Tagout and
Alternative .ld’e:?ods.

AMNEVASSE Z490.1-2001 Criteria for
Accapted Practices in Safety, Health, and
Environmental Training.

AMNSLIEEE Cz—z002 National Electrical
Safety Code.

P.NYSI K61.1-1908 Safety Requirements for
the Storage and Handling of Anhydrous
Ammonia.

AMSLUL 9132003 Intrinsically Safe
Apparatus and Associated Appanstus for Use
in Class I, I, and Iil, Divisica 1, Hazardous
{Classified | Locations.

ASTM Da176—1888 [2002) Standard
Practice for Ultimate Analysis of Coal and
Cake,

ASTM Da1eo—1080 (2002 ) Stendard
Pmactice for Caloulating Coal and Coke
Analyses from As-Determinad to Different
Bases.

MFPA 20—2003 Stasdard for the
Instaliation of Stationary Pumps for Fire
Protection.

MNFPA 30—zo03 Flammable and
Combustible Liquids Code.

MFFPA az—z004 Standard for Drycleaning
Flanis.

MNFPA 33—z2003 Staadard for Spray
Application Using Flammable or
Combustible Materials.

MFPA 34-2003 Staadard for Dipping and
Coating Processes Using Hdmm:rﬁ'i: ar
Combustible Liquids,

Ban.zz-2005 Articulating

WFPA 352005 Standard for the
Manufacture of Organic Coatings.

MFPA 36—2004 Standard for Solvent
Extraction Plants.

MFPA 40-2001 Standard for the Storage
and Handling of Callulose Nitnate Film.

MNFPA 56-2004 Liquefied Patroloum (ias
Code.

MFPA se—z0o04 Utility LP-Gas Plant Code.

MFPA 7o—2002 Naticnal Electrical Code.
(Ses also NFPA Fo-z005.)

MNFPA 7oE-z000 Stendard for Elecirical
Safety Requirements for Employes
Workplaces. (See alse NFPA roE-2004. |

NFFPA 77—2000 Recommended Practice on
Static Electricity.

MFPA a0—1689 Standard for Fire Doors
and Fire Windows.

MFPA 88A—2002 Standard for Parking
Structures.

WFPA 91-2004 Standard for Exhaust
Systems for Air Conveyiag of Vapors, Gases,
Mists, and Noncombustible Particulate
Solids,

MFPA 101-2006 Life Safety Code.

MFPA 4062003 Standard for Pu
Pressurized Enclosures for Electrica
Equipment.

MFPA 497—2004 Recommended Practice
for the Classification of Flammakble Liquids,
Gawses, or Vapors and ?f Hazardous
(Classified) Locations for Electrical
Installations in Chemical Process Areas.

MNFFPA 505—2006 Fire Sajety Standard for
Powered Industrial Trucks Includiag Type
Designations, Ameas of Use, Conversions,
Maintenance, and Operation.

MFPA 8z0—z003 Standard for Fire
Protection in Wastewater Treatment and
Collection Facilities.

MWAE 553—1—1879 Matrix of Combustion-
Relevant Properties and Classification of
Gases, Vapors, and Selected Solids.

MWAE 353—2—1679 Test Equipment for
Use in Determining Classifications of
Combustible Dusis. ]

NMWAR 353—3—1080 Classification of
Combustible Dust in Accordance with the
Natioaal Electrical Code.

d and

Appendices B and C [Removed]
m 9. Appendices B and C to Subpart 5
are ramoved.
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