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Abstract: This Code covers basic provisions for safeguarding of persons from hazards arising from the
installation, operation, or maintenance of (1) conductors and equipment in electric supply stations, and
(2) overhead and underground electric supply and communication lines. It also includes work rules for the
construction, maintenance, and operation of electric supply and communication lines and equipment. The
Code is applicable to the systems and equipment operated by utilities, or similar systems and equipment, of
an industrial establishment or complex under the control of qualified persons. This Code consists of the
introduction, definitions, grounding rules, list of referenced and bibliographic documents, and Parts 1, 2, 3,
and 4 of the 2012 Edition of the National Electrical Safety Code.
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Recognized as an
American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope and
provisions. An American National Standard is intended as a guide to aid the manufacturer, the consumer,
and the general public. The existence of an American National Standard does not in any respect preclude
anyone, whether he has approved the standard or not, from manufacturing, marketing, purchasing, or
using products, processes, or procedures not conforming to the standard. American National Standards
are subject to periodic review and users are cautioned to obtain the latest editions.
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Foreword

| This foreword is not a part of Accredited Standards Committee C2-2012, National Electrical Safety Code.

This publication consists of the parts of the National Electrical Safety Code® (NESC®) (Accredited
Standards Committee C2) currently in effect. The former practice of designating parts by editions has not
been practical for some time. In the 1977 Edition, Parts 1 and 4 were 6th editions; Part 2 was a 7th edition;
Part 3 was a revision of the 6th edition; Part 2, Section 29, did not cover the same subject matter as the Sth
edition; and Part 3 was withdrawn in 1970. In the 1987 Edition, revisions were made in all parts, and
revisions to all parts have been made in subsequent editions. It is therefore recommended that reference to
the NESC be made solely by the year of the published volume and desired part number. Separate copies of
the individual parts are not available.

Work on the NESC started in 1913 at the National Bureau of Standards (NBS), resulting in the publication
of NBS Circular 49. The last complete edition of the Code (the 5th edition, NBS Handbook H30) was issued
in 1948, although separate portions had been available at various times starting in 1938. Part 2—Definitions
and the Grounding Rules, 6th edition, were issued as NBS Handbook H81, ANSI C2.2-1960, in November
1961, but work on other parts was not actively in process again until 1970.

In 1970 the C2 Committee decided to delete the Rules for the Installation and Maintenance of Electric
Utilization Equipment (Part 3 of the 5th edition), now largely covered by the National Electrical Code®
(NEC®) (NFPA 70%, 2011 Edition), and the Rules for Radio Installation (Part 5 of the 5th edition) from
future editions.” The Discussion of the NESC, issued as NBS Handbook H4 (1928 Edition) for the 4th
edition of the NESC and as NBS Handbook H39 for Part 2 of the Grounding Rules of the 5th edition, was
not published for the 6th edition.

The 1981 Edition included major changes in Parts 1, 2, and 3, minor changes in Part 4, and the incorporation
of the rules common to all parts into Section 1. The 1984 Edition was revised to update all references and to
list those references in a new Section 3. Converted metric values, for information only, were added. Gender-
related terminology was deleted. Section 1—Introduction, Section 2—Definitions, Section 3—References,
and Section 9—Grounding Methods, were made applicable to each of the Parts 1, 2, 3, and 4.

The 1987 Edition was revised extensively. Definitions were changed or added. Requirements affecting
grounding methods, electric supply stations, overhead line clearances and loading, underground lines, and
work rules were revised.

The 1990 Edition included several major changes. General rules were revised. A significant change to the
method for specifying overhead line clearances was made and the rationale added as Appendix A.
Requirements for clearances of overhead lines from grain bins and an alternate method for determining the
strength requirements for wood structures was added. Rules covering grounding methods, electric supply
stations, underground lines, and work rules were changed.

In the 1993 Edition, changes were made in the rules applicable to emergency and temporary installations. In
Section 9 and Parts 1, 2, and 3, rules were extended or clarified to include HVDC systems. The requirements
for random separation of direct-buried supply and communications systems were modified for consistency
and clarity, as was the rule in Part 4 on tagging electric supply circuits.

In the 1997 Edition, the most notable general change that took place is that numerical values in the metric
(SI) system are shown in the preferred position, with customary inch-foot-pound values (inside parentheses)

® . . .
Information on references can be found in Section 3.
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following. A bibliography, Appendix B, which consists of a list of resources identified in notes or
recommendations, was added. Changes were made to rules affecting grounding, electric supply stations, and
overhead lines, particularly with regard to clearance rules applicable to emergency and temporary
installations. Strength requirements contained in Sections 24, 25, and 26 were revised completely.
Underground line requirements for random separation for underground lines of direct-buried cables were
modified. The requirement for cable identification marking by means of sequentially placed logos was
introduced. Work rules added a requirement that warning signs and tags comply with applicable ANSI
standards, tagging requirements were clarified with regard to SCADA, and extensive requirements for fall
protection were added.

In the 2002 Edition, several changes were made that affected all or several parts of the Code. Particularly,
this edition clarifies interfaces between the NEC and NESC with regard to Code jurisdiction in the area of
street lights and area lights. Also included is clarification for situations between utility workers and their
authorized contractors and installations on industrial complexes.

The major revisions for the 2007 Edition included grounding, moving sag calculations to Section 23,
moving guy and span wires insulator rules to Section 21, phasing out of the alternate method for load factors
and strength factors, flammable materials transported, phase-to-phase cover-up, and minimum approach
distance tables.

In the 2012 Edition, major changes include an updated scope, application, and definitions; greatly simplified
minimum approach tables and voltage exposure for arc flash; the addition of K factor for wire attention; and
added clarification of the ungrounded portions of guys and swimming pools.

The Scope, Application, and Definition rules were extensively revised in 2012 to better reflect the historical
application of the NESC—in large measure to clarify the relative applicability of the NESC versus the NEC.
The changes in language in Rules 010—Purpose and 011—Scope are not changes in either scope or
purpose; they are clear statements of the almost 100-year application of the requirements of the NESC to the
specified circumstances. Additional rules were changed for clarity or to support changes made in other
sections of the Code.

In Rule 091, revisions were made to clarify where rules require conductors or equipment to be effectively
grounded, meeting the requirements of Section 9, plus the definition of effectively grounded must be met.

In Rule 094B7, the length and thickness requirements for using a directly embedded metal pole as an
acceptable grounding electrode were deleted. Text was added to specify the distance required for a
supplemental ground electrode to be installed with an embedded metal pole. Also, the Exception within the
Rule added the words “or type metal” that recognize other length, configuration, and material may be
allowed if supported by a qualified engineering study.

In Rule 099B, the grounding electrode conductor for grounding communication apparatus was changed from
an AWG No. 14 to AWG No. 6.

The revisions in Part 1 consisted of improving Rule 110A2 to reduce clearance to live parts for an
impenetrable fence and simplifying the Table 111-1 list of illumination levels for generating stations and
substations.

Additional revisions were also made as follows:
— Updating the standard revision dates that contain information regarding safety signs.
— Storing material, equipment, and vehicles in supply stations.

— Outdoor lighting at unattended stations (not required).

Documents

v Copyright © 2011 IEZE. AllL Ihtgyesevetlnt Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 11:12:13 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C2-2012


http://www.avadocuments.com/doc/ieee-c2-2012
http://www.avadocuments.com/doc/ieee-c2-2012

— Noting that permanently installed fire-extinguishing equipment is not a requirement.

— Use of “taut-string distance” measurements for vertical clearances to energized part.

Rule 214A5 was revised; multiple change proposals attempted to add consistency to the application of the
terms grounded and effectively grounded. Subcommittee 4 retained both terms and retained the requirement
that guys be effectively grounded. Subcommittee 4 also revised Rules 215B1 and 215B2, applied a revision
to the application of guy insulators, and clarified the voltage between line conductors.

A footnote to Table 251-1 was inserted to clarify the application of the K factor for wire tensions when a
messenger supports multiple conductors using spaces. It states that when each conductor is separately
loaded with ice and wind as described in Rule 251A3b, the K factor should be applied to all cables.

Rule 261H1 addresses tensions of overhead supply conductors and shield wires. One change proposal added
tension limits when Rule 250C and Rule 250D loads apply. Similar to what already existed for splices and
deadend fittings, conductors and shield wires will now be limited to 80% of the rated breaking strength
when those extreme load conditions are applied along with a load factor of 1.0. Another change in the same
rule modified the application of the secondary conductor tension limits from 16 °C (60 °F) to the applicable
temperature listed in Table 250-1 for Rule 250B district loads. Reducing the temperatures at which tension
limits are applied is in line with recommendations from conductor manufacturers and will reduce the risk of
conductor damage due to aeolian vibration.

Rule 313 was reworded to include the recording and correction of conditions, not just defects, that affect
compliance with the Code. In Rule 314B, the voltage level for grounding riser guards and ducts was deleted.
Rule 320B5 now requires not less than 300 mm (12 in) separation from gas and other lines that transport
flammable materials. New Rule 323ES5 requires clearances based on Rule 110A2 for aboveground vaults
with ventilation opening not protected with baffles or louvers. Figure 323-1 and Figure 323-2 were revised
to comply with the latest figures in ASTM C857. The title for Section 35 was revised to include cable in duct
not part of a conduit system. Recommendations concerning color coding for direct-buried cables and duct
not part of a conduit system were added to Rules 350F and 350G. Installation rules for cable in duct were
included in Rule 352. An Exception was added to Rule 354A2 to allow less than 300 mm (12 in) separation
between supply conductors operating at not more than 300 V between conductors and gas and other lines
that transport flammable materials where supplemental mechanical protection is provided. New Rule 355
contains rules for duct not part of a conduit system. Rule 384 was rewritten to require bonding between
aboveground metallic communication and supply enclosures only.

Two significant changes were made to the work rules in Part 4, specifically in the Rule 441 minimum
approach distanced tables, and also in Rule 410A3 on arc flash exposure. Revisions to IEEE Std 516™-2009
(NESC’s source for calculated minimum approach distances) required changes to be made to the minimum
approach distances in Part 4. Prior NESC editions included several tables containing minimum approach
distances based on voltage levels and overvoltage levels. In the 2012 Edition, the minimum approach tables
have been greatly simplified (accurate to the current IEEE 516 calculations) providing distances at the
accepted historic maximum overvoltage levels. An engineering study of circuit overvoltage will have to be
completed to use a reduced minimum approach distance.

Rule 410A3 was revised to recognize exposures at less than 1000 V. Significant testing was conducted by
two separate major utilities and a research institute, providing the opportunity to establish appropriate
incident energy levels for many common industry applications. The result of the review of the testing
supported the development of new Table 410-1 that establishes arc energy thresholds for different
equipment/exposures at voltage levels below 1000 V.

Table A-1 of Appendix A was revised only in the manner of presentation by the Overhead Clearances
Subcommittee. However, the extreme wind calculations of Appendix C were revised by the Overhead
Strengths and Loadings Subcommittee to reflect changes in Rule 250C.
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Substantive changes in the 2012 Edition are identified by a bar in the left-hand margin. In several cases,
rules have been relocated without substantive changes in the wording. In these cases, only the rule numbers
have been indicated as having been changed.

The Institute of Electrical and Electronics Engineers, Inc., was designated as the administrative secretariat
for C2 in January 1973, assuming the functions formerly performed by the NBS. Comments should be sent
to the Secretary, National Electrical Safety Code Committee, through the following Contact Form:

Secretary
National Electrical Safety Code Committee
Institute of Electrical and Electronics Engineers, Inc.

http://standards.ieee.org/contact/form.html

A representative Committee on Interpretations has been established to prepare replies to requests for
interpretation of the rules contained in the Code. Requests for interpretation should state the rule in question,
as well as the conditions under which it is being applied. Interpretations are intended to clarify the intent of
specific rules and are not intended to supply consulting information on the application of the Code. Requests
for interpretation should be submitted using the NESC Interpretation Request Form on the NESC home
page: http://standards.ieee.org/about/nesc/interps.html.

If the request is suitable for processing, it will be sent to the Interpretations Subcommittee. After
consideration by the committee, which may involve many exchanges of correspondence, the inquirer will be
notified of its decision. Decisions are published regularly and may be ordered or accessed online at no cost
at http://standards.ieee.org/about/nesc/interps.html.

The NESC as written is a voluntary standard. However, some editions and some parts of the Code have been
adopted, with and without changes, by some state and local jurisdictional authorities. To determine the legal
status of the NESC in any particular state or locality within a state, the authority having jurisdiction should
be contacted.

Change proposals and comments for the 2017 Editions of the NESC will be submitted to the NESC
Secretary online via the Internet. For information on how this electronic revision process will take place and
for updates and complete information on the NESC, please visit the National Electrical Safety Code Zone on
the IEEE Standards Web site at http://standards.ieee.org/about/nesc/.
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Standards Committee Membership

At the time this Code was approved, Accredited Standards Committee C2 had the following membership:

roe;grg;attelgn Principle Alternate Employer
Chair Michael J. Hyland American Public Power Association
Past Chair 0. Chuck Amrhyn OPEC
AAR Robert Verhelle Amtrak
AEIC Swapan Dey NSTAR Electric & Gas Corp.
APPA Nathan Mitchell American Public Power Association
APTA George S. Pristach Parsons Brinckerhoff
Billy Raley Progress Energy
ATIS Lawrence M. Slavin Outside Plant Consulting Services, Inc.
BPA Maggie Emery Bonneville Power Administration
EEI Ewell T. Robeson Progress Energy
Edward Harrel Oncor Electric Delivery
EIA Percy E. Pool Verizon
Marie Shaw Verizon
IBEW James R. Tomaseski International Brotherhood of Electrical Workers
IEEE Nelson G. Bingel Osmose Utilities Services, Inc.
IEEE/IAS Walter D. Jones Intermountain Rural Electric Assoc.
IEC James C. Tuggle Malpaso Group Inc.
Robert W. Baird Independent Electrical Contractors
John Masarick Independent Electrical Contractors
Int’1 Munic. Warren S. Farrell International Municipal Signal Association
Sign Assn.
NARUC Paul Emerson NY State Dept. of Public Service
NCTA Rex Bullinger National Cable & Telecommunications Association
Christopher Austin Time Warner Cable, NYC—Liberty Division
NECA O. L. Davis Manzano-Western Inc.
NEMA Vincent Baclawski National Electrical Manufacturers Association
Scott Choinski National Electrical Manufacturers Association
NRECA Robert D. Saint National Rural Electric Cooperative Association
Michael C. Pehosh National Rural Electric Cooperative Association
NSC Kenneth Schriner Western Area Power Administration
NSPE Robert S. Fuller Texas-New Mexico Power Co.
RUS Georg A. Shultz USDA, Rural Utilities Service
SCTE Timothy Cooke Times Fiber Communications, Inc.
TVA Clayton L. Clem Tennessee Valley Authority,
Power System Operations
Stephen Cantrell Tennessee Valley Authority
WAPA Jeffrey Wild Western Area Power Administration,

Michael J. Hyland, Chair
James R. Tomaseski, Vice Chair

William A. Ash, Secretary, 2003—2010

Michael D. Kipness, Secretary, 20102011

U.S. Dept of Energy
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National Electrical Safety Code—Subcommittee 1
Sections 1, 2, and 3

Allen L. Clapp, Chair
Charles C. Bleakley, Secretary

L Organization
Principle Alternate represented Employer
Donald E. Hooper Int. SC ES&C, Inc.
0. Chuck Amrhyn Main OPEC
Allen L. Clapp SC1 Clapp Research Associates, P. C.
John B. Dagenhart SC2 Clapp Research Associates, P. C.
Ewell T. Robeson SC2 Progress Energy
D. J. Christofersen SC3 CeCe
Gary R. Engmann SC3 Burns and McDonnell Engineering
David G. Komassa SC4 We Energies
Eric Engdahl SC4 Anmerican Electric Power
Nelson G. Bingel SC5 Osmose Utilities Services, Inc.
Charles C. Bleakley SC7 Georgia Power Company
John C. Spence SC7 Baltimore Gas & Electric Co.
James R. Tomaseski SC8 International Brotherhood of Electrical Workers
Samuel Stonerock SC8 Southern California Edison Co.
AAR—Association of American Railroads IMSA—International Municipal Signal Association
AEIC—Association of Edison Illuminating Companies NARUC—National Association of Regulatory Utility Commissioners
AISI—American Iron and Steel Institute NCTA—National Cable Television Association
APPA—American Public Power Association NECA—National Electrical Contractors Association
APTA—American Public Transit Association NEMA—National Electrical Manufacturers Association
ATIS—Alliance for Telephone Industry Solutions NSC—National Safety Council
AWPA—American Wood Preserves Assocation NSPE—National Society of Professional Engineers
BPA—Bonneville Power Admin., U.S. Dept. of Energy RUS—Rural Utilities Services, U.S. Dept. of Agriculture
EEI—Edison Electric Institute SCTE—Society of Telecommunication Engineers
EIA—Electronic Industries Association SEEX—Southeastern Electric Exchange
IBEW—International Brotherhood of Electrical Workers TVA—Tennessee Valley Authority
IEC—Independent Electrical Contractors WAPA—Western Area Power Administration, U.S. Dept. of Energy

IEEE—Institute of Electrical and Electronics Engineers, Inc.
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National Electrical Safety Code—Subcommittee 2—Grounding Methods
Section 9

John B. Dagenhart, Chair
Ewell T. Robeson, Secretary

Organization

Principle Alternate represented Employer
Trevor Bowmer ATIS Telcordia
Michael M. Dixon EEI Ameren
Robert Molde EEI Xcel Energy
Ewell T. Robeson EEI Progress Energy
Lauren E. Gaunt EEI Northeast Utilities
Timothy P. Hayden EEI National Grid
Gregory Obenchain EEI Edison Electric Institute
Justin Rush EEI Westar Energy
Marcus Schlegel EEI American Electric Power
Ron Wellman EEI American Electric Power
Percy E. Pool EIA Verizon
John Korman EIA Verizon
James R. Tomaseski IBEW International Brotherhood of Electrical Workers
Donald W. Zipse IEEE/IAS  Zipse Electrical Engineering Inc.
John B. Dagenhart IEEE/PES/T&D Clapp Research Associates, P. C.
Ned Maxwell NARUC Public Utilities Commission of OH
Ronald Boyer NCTA Time Warner Cable
Roger J. Montambo NEMA Galvan Industries
Robert D. Saint NRECA National Rural Electric Cooperative Association
Michael C. Pehosh NRECA National Rural Electric Cooperative Association
Ted Pejman RUS USDA, Rural Utilities Service
Robert Lash RUS USDA, Rural Utilities Service
Timothy Cooke SCTE Times Fiber Communications, Inc.
Keith Reese SEEX Georgia Power Company
John Bruce SEEX Dominion Virginia Power
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National Electrical Safety Code—Subcommittee 3—Electric Supply Stations
Sections 10-19

D. J. Christofersen, Chair
Gary R. Engmann, Secretary

Principle Alternate OrngleZ?e? Employer
Alton L. Comans AEIC Alabama Power Company
James Houston AEIC Alabama Power Company
George Zaczek APPA Eugene Water & Electric Board
Kevin Robinson EEI American Electric Power
Timothy Jyrkas EEI Xcel Energy
Kenneth Posey EEI American Electric Power
James R. Tomaseski IBEW International Brotherhood of Electrical Workers
Gary R. Engmann IEEE Burns and McDonnell Engineering
W. Bruce Dietzman IEEE Oncor Electric Delivery Company
D. J. Christofersen IEEE/PES/SUB CeCe
Kenneth D. White IEEE/PES/SUB Georgia Transmission Corporation
Keith Harrison NRECA KAMO Power Cooperative
Robert D. Saint NRECA National Rural Electric Cooperative Association
Mehrdad Eskandary RUS USDA, Rural Utilities Service
Lou Riggs RUS USDA, Rural Utilities Service
Mark A. Konz SEEX Gulf Power Company
Christopher A. Carson SEEX Alabama Power Company

National Electrical Safety Code—Subcommittee 4—Overhead Lines—Clearances
Sections 20, 21, 22, 23

David G. Komassa, Chair
Eric K. Engdahl, Secretary

Principle Alternate Orgfzslz%leoj Employer
Charles C. Bleakley AEIC Georgia Power Company
Keith Reese AEIC Georgia Power Company
Jan Howard APPA Owensboro Municipal Utilities
Trevor Bowmer ATIS Telcordia
Lawrence M. Slavin ATIS Outside Plant Consulting Services, Inc.
Dennis Henry ATIS Telcordia
Maggie Emery BPA Bonneville Power Administration
Rudolph J. Bednarz Consultant  JayCo Engineering, Inc.
Allen L. Clapp Consultant  Clapp Research Associates, P. C.
Donald E. Hooper Consultant ~ ES&C, Inc.
Kevin Drzewiecki EEI National Grid
Eric K. Engdahl EEI American Electric Power
Barrett Thomas EEI American Electric Power
Frank Tucker EEI Anmerican Electric Power
Mickey B. Gunter EEI Engineering Consultant
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Subcommittee 4 (continued)

Principle Alternate Org%lsi%le? Employer
David G. Komassa EEI We Energies
Jeffrey Steiner EEI National Grid
Tracy Dencker EEI Ameren
Alan Kuipers EEI Consumer Energy
Chris Ann Shellberg EEI Consumer Energy
Gregory Obenchain EEI Edison Electric Institute
Jeftery Hall EEI Florida Power and Light
Alan T. Young EIA Verizon Network Services
Mark Berlinger EIA Verizon
Joseph Renowden Emeritus
James R. Tomaseski IBEW International Brotherhood of Electrical Workers
Marc Candels IEC Candels Consulting
Paul Bachman IEEE/TAS  Ulteig Engineers
Robert G. Oswald IEE/PES/T&D Power Engineers, Inc.
Darren Gill NARUC Pennsylvania Public Utility Commission
Christopher Austin NCTA Time Warner Cable, NYC—Liberty Division
Rex Bullinger NCTA National Cable & Telecommunications Association
Steve Mace NCTA National Cable & Telecommunications Association
Ernest H. Neubauer NRECA Southern Rivers Energy
Michael C. Pehosh NRECA National Rural Electric Cooperative Association
Charles Crawford NSPE Oncor Electric Delivery
David J. Marne NSPE Marne and Associates, Inc.
O. Chuck Amrhyn OPEC OPEC
Gerard Moore RUS USDA, Rural Utilities Service
Donald Junta RUS USDA, Rural Utilities Service
Joseph J. White SEEX Utility Line Construction Services
Branch Davis SEEX Entergy Corporation
Donnie Trivitt SEEX OG&E Electric Services
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National Electrical Safety Code—Subcommittee 5—Overhead Lines—
Strength and Loading
Sections 24, 25, and 27

Nelson G. Bingel, Chair
Bruce Freimark, Secretary

Organization

Principle Alternate represented Employer
John Busel ACMA ACMA
Brian Lacoursiere ACMA RS Technologies
Dustin Troutman ACMA Creative Pultrusions Inc.
Helen Chen AISI American Iron and Steel Institute
Richard Aichinger AISI Valmont-Newmark
Christopher Jones APPA Springfield City Utilities
Joseph Rempe APPA Tacoma Power
Lawrence M. Slavin ATIS Outside Plant Consulting Services, Inc.
Nelson G. Bingel AWPA Osmose Utilities Services, Inc.
Leon Kempner BPA Bonneville Power Administration
Allen L. Clapp Consultant  Clapp Research Associates, P. C.
Ronald Cotant EEI American Electric Power
Bruce Freimark EEI American Electric Power
John-Chung Ng EEI American Electric Power
Jeffery Erdle EEI Duke Energy
Edward Harrel EEI Western Area Power Administration
Robert O. Kluge EEI American Transmission Company
Richard J. Standford EEI National Grid
G. Paul Anundson EEI National Grid
C. Jerry Wong EEI Florida Power & Light
David West EEI Duke Power Company
Bryan L. Williams EEI Oncor Electric Delivery Company
Prasad Yenumula EEI Progress Energy, NC
Marc Berlinger EIA Verizon
Alan T. Young EIA Verizon Network Services
Robert C. Peters IEEE
Andrew Schwalm IEEE Victor Insulators, Inc.
Donald Soderberg, Jr. IEEE Consumers Energy
Mark Jurgemeyer IEEE/IAS  Stanley Consultants, Inc.
Russell Guerry NCEMC Edgecombe-Martin County EMC
Jacob Joplin NCEMC Carteret-Craven Electric Cooperative
Rex Bullinger NCTA National Cable & Telecommunications Association
Christopher Austin NCTA Time Warner Cable, NYC—Liberty Division
Steve Mace NCTA National Cable & Telecommunications Association
Jim Byrne NRECA Poudre Valley Rural Electric Association
Michael C. Pehosh NRECA National Rural Electric Cooperative Association
Robert S. Fuller NSPE Texas-New Mexico Power Co.
Grant Glaus NSPE Columbia Rural Electric Association
Otto J. Lynch Power Line  Power Line Systems, Inc.
Systems
Thomas Haire REMC Rutherford EMC
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When a member has Section 9 and a part number, the member covers grounding and grounding for that part.
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Letter symbols for units

This Code uses standard symbols for units. They have the following meanings:

ampere

C degree Celsius

ft foot

ft? square foot

3 cubic foot

F degree Fahrenheit

g gram

Hz hertz

h hour

in inch

in2 square inch

k kilo (103)

kg kilogram

kPa kilopascal

km? square kilometer

kV kilovolt (1000 volts)

kVA kilovoltampere

kW kilowatt

m meter

m? square meter

m> cubic meter

m milli (10-3)

mA milliampere

mi mile (international)

mm millimeter

min minute (time)

N newton

Pa pascal

Ib pound

s second (time)

v volt

W watt

Documents

Copyright © 2011 IEEE. All rights reserved. Doc’;‘ﬁ?ﬁént Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 11:12:13 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C2-2012


http://www.avadocuments.com/doc/ieee-c2-2012
http://www.avadocuments.com/doc/ieee-c2-2012

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 11:12:13 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C2-2012


http://www.avadocuments.com/doc/ieee-c2-2012
http://www.avadocuments.com/doc/ieee-c2-2012

010 011A2

Section 1.
Introduction to the
National Electrical Safety Code®

The National Electrical Safety Code (NESC®) is American National Standard C2. It is a consensus standard
that has been prepared by the National Electrical Safety Code Committee under procedures approved by the
American National Standards Institute (ANSI). The membership of the NESC Committee is composed of
national and international organizations and is certified by ANSI as having an appropriate balance of the
interests of members of the public, utility workers, regulatory agencies, and the various types of private and
public utilities.

The NESC is used in whole or in part by statute, regulation, or consent as the standard (or basis of the
standard) of safe practice for public and private utilities in the United States, as well various jurisdictions
and industries in other countries.

010. Purpose

A. The purpose of the NESC is the practical safeguarding of persons, utility facilities, and affected
property during the installation, operation, and maintenance of electric supply and communication
facilities, under specified conditions.

NOTE: NESC rules are founded upon the fundamental principles used for safety of utility facilities, and the
NESC is globally accepted as good engineering practice.

B. NESC rules contain the basic provisions, under specified conditions, that are considered necessary
for the safeguarding of:

1. The public,

2. Utility workers (employees and contractors),

3. Utility facilities,

4.  Electric supply and communication equipment connected to utility facilities, and
5. Other facilities or premises adjacent to or containing utility facilities.

C. NESC rules are intended to provide a standard of safe practices that can be adopted by public
utilities, private utilities, state or local utility commissions or public service commissions, or other
boards or bodies having control over safe practices employed in the design, installation, operation,
and maintenance of electric supply, communication, street and area lighting, signal, or railroad
utility facilities.

D. This Code is not intended as a design specification or as an instruction manual.

011. Scope
A. Covered
See Figure 011-1.
The NESC covers:

1. Supply and communication facilities (including metering) and associated work practices
employed by a public or private electric supply, communications, railway, trolley, street and
area lighting, traffic signal (or other signal), irrigation district or other community owned
utility, or a similar utility in the exercise of its function as a utility.

2. The generation, transmission, and distribution of electricity, lumens, communication signals,
and communication data through public and private utility systems that are installed and
maintained under the exclusive control of utilities or their authorized representatives.
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3. Utility facilities and functions of utilities that (a) either generate energy or signals or accept
energy or signals from another entity and (b) provide that energy or signals through a delivery
point to another entity.

4. Street and area lights that provide a supply of lumens where these facilities are supplied by
underground or overhead conductors installed and/or maintained under the exclusive control of
utilities (including their authorized contractors or other qualified persons.

5. Utility facilities and functions on the line side of the service point located on public or private
property in accordance with legally established easements or rights-of-way, contracts, other
agreements (written or by conditions of service), or as authorized by a regulating or controlling
body.

Agreements to locate utility facilities on property are required where easements are either
(a) not obtainable (such as locating utility facilities on existing rights-of-way of railroads or
other entities, military bases, federal lands, Native American reservations, lands controlled by a
port authority, or other governmental agency) or (b) not necessary (such as locating facilities
necessary for requested service to a site).

6. Wiring within a supply station or in an underground facility that is (a) installed in accordance
with Part 1 or Part 3 of this Code and maintained under the exclusive control of utilities and
(b) necessary for the operation of the supply station or underground facility.

7. Utility facilities installed, maintained, and controlled by utilities on surface or underground
mine sites, including overhead or underground distribution systems providing service up to
buildings or outdoor equipment locations on the line side of the service point.

8.  Similar systems to those listed above that are under the exclusive control of qualified persons
and authorized by a regulating or controlling body, including those associated with an
industrial complex or utility interactive system.

B. Not covered
See Figure 011-1.
NESC rules do not cover:

1. Utilization equipment or premises wiring located beyond utility service points to buildings or
outdoor installations, or

2. Underground mine wiring or installations in ships, railway rolling equipment, aircraft, or
automotive equipment, or

3. Luminaires not installed or maintained under exclusive control by utilities, or
4. Industrial complex or utility interactive systems that are not controlled exclusively under
utilities or qualified persons or are located on the premises wiring side of the service point.

NOTE: For installations in ships, refer to Title 46, Code of Federal Regulations, Parts 110—113. The
National Electrical Code® (NEC®) (NFPA 70%, 2011 Edition)® covers utilization wiring requirements
beyond the service point and luminaires that are not controlled exclusively by utilities.

® Information on references can be found in Section 3.
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& Utility Electric
Supply System
Serving
Utility
Supply {
Conductors Line Side (covered by NESC)
and
Equipment
Point Premises Wiring

(usually set by
the service utility)

Load Side (covered by the NEC)

Service <
Conductors

________ Service Equipment
| Main Disconnect
& Crvercurrant _/
Protective
Davice

Utilization Equipment

ILLUSTRATION
UTILITY ELECTRIC SUPPLY AND
PREMISES WIRING

Figure 011-1—Service point—General illustration of what is covered and
not covered by the NESC

C. Types of requirements
1. These rules specify:

a. Loadings and factors related to required strength of utility structures and supported
facilities;

b. Clearances and spacings between: (1) facilities of different utilities, (2) facilities of same
utility, and (3) utility facilities and public facilities;
Grounding; and

d. Other requirements related to the safeguarding of persons and facilities, including

associated safe work practices, to be employed by a utility in the exercise of its function as
a utility up to the service point.
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2. Utilities operating under the NESC are required to maintain control over the system up to the
service point to assure that:

The system is engineered to meet the requirements of expected conditions, and

The personnel installing, maintaining, and operating the system and its components are
qualified to do so, are adequately supervised, follow accepted engineering practices, and
use appropriate tools and safe work procedures.

012. General rules

A. All electric supply and communication lines and equipment shall be designed, constructed, operated,
and maintained to meet the requirements of these rules.

B. The utilities, authorized contractors, or other entities, as applicable, performing design, construction,
operation, or maintenance tasks for electric supply or communication lines or equipment covered by
this Code shall be responsible for meeting applicable requirements.

C. For all particulars not specified in these rules, construction and maintenance should be done in
accordance with accepted good practice for the given local conditions known at the time by those
responsible for the construction or maintenance of the communication or supply lines and
equipment.

013. Application

A. New installations and extensions

1. These rules shall apply to all new installations and extensions, except that they may be waived
or modified by the administrative authority. When so waived or modified, safety shall be
provided in other ways.

EXAMPLE: Alternative working methods, such as the use of barricades, guards, or other electrical protec-
tive equipment, may be implemented along with appropriate alternative working clearances as a means of
providing safety when working near energized conductors.

2. Types of construction and methods of installation other than those specified in the rules may be
used experimentally to obtain information if:

a.  Qualified supervision is provided,

b. Equivalent safety is provided, and

c.  On joint use facilities, all affected joint users are notified in a timely manner.
B. Existing installations

1.  Where an existing installation meets, or is altered to meet, these rules, such installation is
considered to be in compliance with this edition and is not required to comply with any
previous edition.

2. Existing installations, including maintenance replacements, that currently comply with prior
editions of the Code, need not be modified to comply with these rules.
EXCEPTION 1I: For safety reasons, the administrative authority may require compliance with these rules.

EXCEPTION 2: When a structure is replaced, the current requirements of Rule 238C shall be met, if
applicable.

3. Where conductors or equipment are added, altered, or replaced on an existing structure, the
structure or the facilities on the structure need not be modified or replaced if the resulting
installation will be in compliance with either (a) the rules that were in effect at the time of the
original installation, or (b) the rules in effect in a subsequent edition to which the installation
has been previously brought into compliance, or (c) the rules of this edition in accordance with
Rule 13B1.
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C. Inspection and work rules

Inspection rules and work rules in the current edition of the NESC shall apply to inspection of or
work on all new and existing installations.

014. Waiver

The person responsible for an installation may modify or waive rules in the case of emergency or
temporary installations.

A. Emergency installations

1. The clearances required in Section 23 may be decreased for emergency installations. See Rule
230A.

2. The burial depth requirements in Part 3 may be waived for the duration of the emergency. See
Rule 311C.

3. The strength of material and construction for emergency installations shall be not less than that
required for Grade N construction. See Rule 263.

4. Emergency installations shall be removed, replaced, or relocated, as desired, as soon as
practical.

B. Temporary overhead installations

When an installation is temporary, or where facilities are temporarily relocated to facilitate other
work, the installation shall meet the requirements for non-temporary installation except that the
strength of material and construction shall be not less than that required for Grade N construction.
See Rule 263.

015. Intent

A. The word “shall” indicates provisions that are mandatory.

B. The word “should” indicates provisions that are normally and generally practical for the specified
conditions. However, where the word “should” is used, it is recognized that, in certain instances,
additional local conditions not specified herein may make these provisions impractical. When this
occurs, the difference in conditions shall be appropriately recognized and Rule 12 shall be met.

C. Footnotes to a table are designated by a circle surrounding the footnote number. Footnotes to a table
have the same force and effect that is required or allowed by the rule that specifies the use of the
table.

D. The word “EXCEPTION” indicates a specified option that may be substituted for one or more of the
requirements stated in the rule or table, at the option of the utility. EXCEPTIONS to a rule have the
same force and effect that is required or allowed by the rule to which the EXCEPTION applies.

NOTE: EXCEPTIONSs recognize alternatives to generally applied requirements that are safe under the specified
conditions. In some cases, an EXCEPTION may merely be a less frequently used safe option that may be

preferable under the particular constraints of the site or work.

E. The word “RECOMMENDATION” indicates provisions considered desirable, but that are not
intended to be mandatory.

F. The word “NOTE” or the word “EXAMPLE” used in a rule indicates material provided for
information or illustrative purposes only. “NOTES” and “EXAMPLES” are not mandatory and are
not considered to be a part of Code requirements.

G. A “RECOMMENDATION,” “EXCEPTION,” or “NOTE” applies to all text in that rule above its
location that is indented to the same level.
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016. Effective date

This edition may be used at any time on or after the publication date. Additionally, this edition shall
become effective no later than the first day of the month after 180 days have elapsed following its
publication date for application to new installations and extensions where both design and approval
were started after the expiration of that period, unless otherwise stipulated by the administrative
authority. Example: If the NESC is published on August 1, 2011, then it will become effective on
February 1, 2012.

NOTE: A period of not less than 180 days is allowed for utilities and regulatory authorities to acquire copies of
the new edition and to change regulations, internal standards, and procedures as may be required. There is

neither an intention to require or imply that this edition be implemented before 180 days from the publication
date, nor an intention to prohibit earlier implementation.

017. Units of measure

A. Numerical values in the requirements of this Code are stated in the metric system® and in the
customary inch-foot-pound system. In text, the metric value is shown first with the customary inch-
foot-pound (inside parentheses) following. Extensive detailed tables are duplicated. The first,
marked m, contains metric (SI) values; the second, marked in, ft, or Ib, contains the inch-foot-pound
values. Tensions and wind loads are stated in newtons, the SI unit of force.

The SI values and the customary inch-foot-pound values are not, nor are they intended to be,
identical measures. The values shown in each system of measurement have been rounded to
convenient numbers in order to simplify measurement and to minimize errors. The values shown in
each system are functional equivalents for safety purposes.

The values required in this Code have been carefully developed and evaluated to ensure that the
intended levels of safety are provided in both systems; neither is distinguishable from the other for
safety purposes. The values specified in either s(gstem of measurement may be used, or the values of
the two systems may be intermixed, as desired.

B.  Unless dimensions are specifically stated in this Code, the dimensions of physical items referenced
in this Code, such as wires, are “nominal values” assigned for the purpose of convenient
designation. Due to manufacturing limitations or other restraints, other standards may set tolerances,
variations, or ranges for the dimensions of such items.

018. Method of calculation

Where calculations are required by these rules, the resultant value shall be rounded off to the nearest
significant digit, unless otherwise specified in the applicable rule(s).

@ Le Systeme Internationale d’Unites (The International System of Units [or SI] in the modern version of the metric system). For basic
information and conversion factors, see IEEE/ASTM SI 10™-2002 [B33], listed in Appendix E.

® Tt is recognized that many equivalent utility system components may be purchased in both SI and customary units.
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Section 2.
Definitions of special terms

The following definitions are for use with the National Electrical Safety Code. For other use, and for
definitions not contained herein, see The IEEE Standards Dictionary: Glossary of Terms & Deﬁnitions.@

administrative authority. The governmental authority exercising jurisdiction over application of this Code.

ampacity. The current-carrying capacity, expressed in amperes, of an electric conductor under stated thermal
conditions.

anchorage. A secure point of attachment to which the fall protection system is connected.

area lighting. An electrical installation that provides lumens on public or private property.

NOTE: Area lighting installations under the exclusive control of a utility are covered by the NESC. All other
area lighting installations are covered by the NEC.

authorized person. A person who has been authorized by the controlling utility or its designated
representative to perform specified duties in, on, or in the vicinity of utility facilities, as applicable.

automatic. Self-acting, operating by its own mechanism when actuated by some impersonal influence—as,
for example, a change in current strength; not manual; without personal intervention. Remote control that
requires personal intervention is not automatic, but manual.

backfill (noun). Materials such as sand, crushed stone, or soil, that are placed to fill an excavation.

ballast section (railroads). The section of material, generally trap rock, that provides support under railroad
tracks.

bonding. The electrical interconnecting of conductive parts, designed to maintain a common electrical
potential.

cable. A conductor with insulation, or a stranded conductor with or without insulation and other coverings
(single-conductor cable), or a combination of conductors insulated from one another (multiple-conductor
cable).

cable jacket. A protective covering over the insulation, core, or sheath of a cable.

cable sheath. A conductive protective covering applied to cables.

NOTE: A cable sheath may consist of multiple layers, of which one or more is conductive.
cable terminal. A device that provides insulated egress for the conductors. Syn.: termination.
circuit. A conductor or system of conductors through which an electric current is intended to flow.

circuit breaker. A switching device capable of making, carrying, and breaking currents under normal circuit
conditions and also making, carrying for a specified time, and breaking currents under specified abnormal
conditions such as those of short circuit.

clearance. The clear distance between two objects measured surface to surface, and usually filled with a gas
such as air.

® The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.
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climbing. The vertical movement (ascending and descending) and horizontal movement to access or depart
the worksite.

common use. Simultaneous use by two or more utilities of the same kind.
communication lines. See: lines.

conductor.
1. A material, usually in the form of a wire, cable, or bus bar, suitable for carrying an electric current.
| 2. bare conductor. A metallic conductor without a covering.

3.  bundled conductor. An assembly of two or more conductors used as a single conductor and
employing spacers to maintain a predetermined configuration. The individual conductors of this
assembly are called subconductors.

4.  covered conductor. A conductor covered with a dielectric having no rated insulating strength or
having a rated insulating strength less than the voltage of the circuit in which the conductor is used.

5.  fiber-optic conductor. See: fiber-optic cable—communication or fiber-optic cable—supply.

6. grounded conductor. A conductor that is intentionally grounded, either solidly or through a
noninterrupting current-limiting device.

7.  grounding conductor. A conductor that is used to connect the equipment or the wiring system with
a grounding electrode or electrodes.

8. insulated conductor. A conductor covered with a dielectric (other than air) having a rated
insulating strength equal to or greater than the voltage of the circuit in which it is used.

9. lateral conductor. A wire or cable entirely supported on one structure and extending in a general
horizontal, vertical, or diagonal direction to make connections to line conductors, service drops,
equipment, or other facilities supported on the same structure. Lateral conductors may be attached
directly to the structure or supported away from the structure.

10. line conductor. (Overhead supply or communication lines.) A wire or cable intended to carry
electric currents, extending along the route of the line, supported by poles, towers, or other
structures, but not including vertical or lateral conductors.

11. open conductor. A type of electric supply or communication line construction in which the
conductors are (a) bare, covered, or insulated, (b) do not have grounded shielding, and (c) are
individually supported at the structure either directly or with insulators. Syn: open wire.

12. vertical conductor. Either a wire or cable riser attached to a pole or a vertical portion of a lateral
conductor.

conductor shielding. An envelope that encloses the conductor of a cable and provides an equipotential
surface in contact with the cable insulation.

conduit. A structure containing one or more ducts.

NOTE: Conduit may be designated as iron-pipe conduit, tile conduit, etc. If it contains only one duct, it is called
single-duct conduit, if it contains more than one duct, it is called multiple-duct conduit, usually with the number
of ducts as a prefix, e.g., two-duct multiple conduit.

conduit system. Any combination of duct, conduit, conduits, manholes, handholes, and/or vaults joined to
form an integrated whole.

current-carrying part. A conducting part intended to be connected in an electric circuit to a source of
voltage. Non-current-carrying parts are those not intended to be so connected.
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