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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® DOCUMENTS

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents

Users of NFPA codes, standards, recommended practices, and guides ( NFPA Documents ) should be aware that
these documents may be superseded at any time by the issuance of new editions or may be amended from time to time
through the issuance of Tentative Interim Amendments. An of cial NFPA Document at any point in time consists of the
current edition of the document together with any Tentative Interim Amendments and any Errata then in effect. In order
to determine whether a given document is the current edition and whether it has been amended through the issuance of
Tentative Interim Amendments or corrected through the issuance of Errata, consult appropriate NFPA publications such
as the National Fire Codes™ Subscription Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the
address listed below.

Interpretations of NFPA Documents

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing
Committee Projects shall not be considered the of cial position of NFPA or any of its Committees and shall not be
considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to,
or asserted in connection with an NFPA Document. The users of NFPA Documents bear the sole responsibility for
determining the validity of any such patent rights, as well as the risk of infringement of such rights, and the NFPA
disclaims liability for the infringement of any patent resulting from the use of or reliance on NFPA Documents.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents
in American National Standards ( the ANSI Patent Policy ), and hereby gives the following notice pursuant to that policy:

NOTICE: The user s attention is called to the possibility that compliance with an NFPA Document may require
use of an invention covered by patent rights. NFPA takes no position as to the validity of any such patent rights
or as to whether such patent rights const itute or include essential patent claims under the ANSI Patent Policy. If,
in connection with the ANSI Patent Policy, a patent holder has led a statement of willingness to grant licenses
under these rights on reasonable and nondiscriminatory terms and conditions to applicants desiring to obtain such
a license, copies of such led statements can be obtained, on request, from NFPA. For further information, contact
the NFPA at the address listed below.

Law and Regulations

Users of NFPA Documents should consult applicable federal, state, and local laws and regulations. NFPA does
not, by the publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

NFPA Documents are copyrighted. They are made available for a wide variety of both public and private uses.
These include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of safe practices and methods. By making these documents available for use and adoption by public authorities
and private users, the NFPA does not waive any rights in copyright to these documents.

Use of NFPA Documents for regulatory purposes should be accomplished through adoption by reference. The term

adoption by reference means the citing of title, edition, and publishing information only. Any deletions, additions,
and changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist
NFPA in following the uses made of its documents, adopting authorities are requested to notify the NFPA (Attention:
Secretary, Standards Council) in writing of such use. For technical assistance and questions concerning adoption of NFPA
Documents, contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Documents and all requests for information on NFPA
procedures governing its codes and standards development process, including information on the procedures for
requesting Formal Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to
NFPA documents during regular revision cycles, should be sent to NFPA headquarters, addressed to the attention
of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email:
stds_admin@nfpa.org

For more information about NFPA, visit the NFPA website at www.nfpa.org.
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This edition of NFPA 70, National Electrical Code, was prepared by the National Electrical Code
Committee and acted on by NFPA at its June Association Technical Meeting held June 7 10, 2010, in
Las Vegas, NV. It was issued by the Standards Council on August 5, 2010, with an effective date of
August 25, 2010, and supersedes all previous editions.

This edition of NFPA 70 was approved as an American National Standard on August 25, 2010.

History and Development of the National Electrical Code™

The National Fire Protection Association has acted as sponsor of the National Electrical Code since
1911. The original Code document was developed in 1897 as a result of the united efforts of various
insurance, electrical, architectural, and allied interests.

In accordance with the provisions of the NFPA Regulations Governing Committee Projects, a
National Electrical Code Committee Report on Proposals containing proposed amendments to the 2008
National Electrical Code was published by NFPA in July 2009. This report recorded the actions of the
various Code-Making Panels and the Correlating Committee of the National Electrical Code Committee
on each proposal that had been made to revise the 2008 Code. The report was circulated to all members
of the National Electrical Code Committee and was made available to other interested NFPA members
and to the public for review and comment. Following the close of the public comment period, the
Code-Making Panels met, acted on each comment, and reported their action to the Correlating Com-
mittee. NFPA published the National Electrical Code Committee Report on Comments in March 2010,
which recorded the actions of the Code-Making Panels and the Correlating Committee on each public
comment to the National Electrical Code Committee Report on Proposals. The National Electrical Code
Committee Report on Proposals and the National Electrical Code Committee Report on Comments were
presented to the 2010 June Association Technical Meeting for adoption.

NFPA has an Electrical Section that provides particular opportunity for NFPA members interested in
electrical safety to become better informed and to contribute to the development of the National
Electrical Code and other NFPA electrical standards. At the Electrical Section Codes and Standards
Review Session held at the 2010 NFPA Conference and Expo, Section members had opportunity to
discuss and review the report of the National Electrical Code Committee prior to the adoption of this
edition of the Code by the Association at its 2010 June Technical Session.

This 52nd edition supersedes all other previous editions, supplements, and printings dated 1897,
1899, 1901, 1903, 1904, 1905, 1907, 1909, 1911, 1913, 1915, 1918, 1920, 1923, 1925, 1926, 1928,
1930, 1931, 1933, 1935, 1937, 1940, 1942, 1943, 1947, 1949, 1951, 1953, 1954, 1955, 1956, 1957,
1958, 1959, 1962, 1965, 1968, 1971, 1975, 1978, 1981, 1984, 1987, 1990, 1993, 1996, 1999, 2002,
2005, and 2008.

This Code is purely advisory as far as NFPA is concerned. It is made available for a wide variety of
both public and private uses in the interest of life and property protection. These include both use in law
and for regulatory purposes, and use in private self-regulation and standardization activities such as
insurance underwriting, building and facilities construction and management, and product testing and
certi cation.
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Andrew M. Trotta, US Consumer Product Safety
Commission, MD [C]

(Alt. to Douglas A. Lee)

CODE MAKING PANEL NO. 3
Avrticles 300, 590, 720, 725, 727, 760, Chapter 9, Tables 11(A) and (B), Tables 12(A) and (B)

Paul J. Casparro, Chair
Scranton Electricians JATC, PA [L]
Rep. International Brotherhood of Electrical Workers

Lawrence S. Ayer, Biz Com Electric, Inc., OH [IM]

Rep. Independent Electrical Contractors, Inc.
Thomas F. Connaughton, Intertek Testing Services, NJ [RT]
Les Easter, Tyco/Allied Tube and Conduit, IL [M]

Rep. National Electrical Manufacturers Association
Sanford E. Egesdal, Egesdal Associates PLC, MN [M]

Rep. Automatic Fire Alarm Association, Inc.

Stanley D. Kahn, Tri-City Electric Company, Inc., CA [IM]

Rep. National Electrical Contractors Association
Ray R. Keden, ERICO, Inc., CA [M]

Rep. Building Industry Consulting Services International
Juan C. Menendez, Southern California Edison Company,
CA [UT]

Rep. Electric Light & Power Group/EEI
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NATIONAL ELECTRICAL CODE COMMITTEE

Richard P. Owen, Oakdale, MN [E] Danny Liggett, DuPont Company, TX [U]

Rep. International Association of Electrical Inspectors (Alt. to David A. Pace)
Steven J. Owen, Steven J. Owen, Inc., AL [IM] Rep. American Chemistry Council

Rep. Associated Builders & Contractors T. David Mills, Savannah River Nuclear Solutions, LLC,
David A. Pace, Olin Corporation, AL [U] SC [U]

Rep. American Chemistry Council (Alt. to Melvin K. Sanders)
Melvin K. Sanders, Things Electrical Co., Inc. (TECo., Rep. Institute of Electrical & Electronics Engineers, Inc.
Inc.), 1A [U] Mark C. Ode, Underwriters Laboratories Inc., AZ [RT]

Rep. Institute of Electrical & Electronics Engineers, Inc. (Alt. to Susan L. Stene)
Mark A. Sepulveda, USA Alarm Systems, Inc., CA [IM] Roger S. Passmore, IES Industrial, Inc., SC [IM]

Rep. National Burglar & Fire Alarm Association (Alt. to Steven J. Owen)

(VL to 720, 725, 727, 760) Rep. Associated Builders & Contractors
John E. Sleights, Travelers Insurance Company, CT [I] Marty L. Riesberg, IBEW Local Union 22, MD [L]
Susan L. Stene, Underwriters Laboratories Inc., CA [RT] (Alt. to Paul J. Casparro)

Rep. International Brotherhood of Electrical Workers
Alternates George A. Straniero, Tyco/AFC Cable Systems, Inc.,

Richard S. Anderson, RTKL Associates Inc., VA [M] NJ [M]

(Alt. to Ray R. Keden) (Alt. to Les Easter)

Rep. Building Industry Consulting Services International Rep. National Electrical Manufacturers Association
Steven D. Burlison, Progress Energy, FL [UT] Robert J. Walsh, City of Hayward, CA [E]

(Alt. to Juan C. Menendez) (Alt. to Richard P. Owen)

Rep. Electric Light & Power Group/EEI Rep. International Association of Electrical Inspectors
Shane M. Clary, Bay Alarm Company, CA [M] Wendell R. Whistler, Intertek Testing Services, OR [RT]

(Alt. to Sanford E. Egesdal) (Alt. to Thomas F. Connaughton)

Rep. Automatic Fire Alarm Association, Inc. Nonvotin
Adam D. Corbin, Corbin Electrical Services, Inc., NJ [IM] g

(Alt. to Lawrence S. Ayer) Edward C. Lawry, Oregon, WI [E]

Rep. Independent Electrical Contractors, Inc. (Member Emeritus)

CODE MAKING PANEL NO. 4
Articles 225, 230, 690, 692, 694, 705
Ronald J. Toomer, Chair

Toomer Electrical Company Inc., LA [IM]
Rep. National Electrical Contractors Association

Ward I. Bower, Sandia National Laboratories, NM [U] William F. Brooks, Brooks Engineering, CA [U]

Rep. Solar Energy Industries Association (Alt. to Ward 1. Bower)

(VL to 690, 692, 705) Rep. Solar Energy Industries Association
Robert J. Deaton, The Dow Chemical Company, TX [U] (VL to 690, 692, 705)

Rep. Institute of Electrical & Electronics Engineers, Inc. Thomas E. Buchal, Intertek Testing Services, NY [RT]
Tony Dorta, Intertek Testing Services, CA [RT] (Alt. to Tony Dorta)

Roger D. McDaniel, Georgia Power Company, GA [UT] Larry D. Cogburn, Cogburn Bros, Inc., FL [IM]

Rep. Electric Light & Power Group/EEI (Alt. to Ronald J. Toomer) o
James J. Rogers, Towns of Oak Bluffs, Tisbury, West _Rep. National Electrical Contractors Association
Tisbury, MA [E] Brian L. Crise, NIETC, OR [L]

Rep. International Association of Electrical Inspectors (Alt. to Todd W. Stafford) i
John A. Sigmund, PPG Industries, Inc., LA [U] Rep. International Brotherhood of Electrical Workers

Rep. American Chemistry Council Mark D. Gibbs, B&W Y-12, LLC, TN [U]

Todd W. Stafford, National Joint Apprentice & Training (Alt. to Robert J. Deaton) . .
Committee, TN [L] Rep. Institute of Electrical & Electronics Engineers, Inc.

Rep. International Brotherhood of Electrical Workers Barry N. Hornberger, PECO Energy Company, PA [UT]

- - (Alt. to Roger D. McDaniel)
RobRegt irrYg;:lcsan IC\t/?r:?erﬁel;LC’A,:slch;%on Rep. Electric Light & Power Group/EEI
VE.to 690. 692. 705 oy Tim LalLonde, Haskin Electric, Inc., WA [IM]
( e ) (Alt. to Vincent C. Zinnante)
John W. Young, Siemens Industry, Inc., GA [M]

- . L Rep. Independent Electrical Contractors, Inc.
Rep. National Electrical Manufacturers Association PhilippM Pigueira General Electric Company, CT [M]

;FLimI;);hy P. Zgonena, Underwriters Laboratories Inc., (Alt. to Jphn W. You'ng) N
- [RT] . . . Rep. National Electrical Manufacturers Association
Vincent C. Zinnante, West_pomt Electric Inc., TX [IM] Robert W. Preus, Abundant Renewable Energy, LLC,
Rep. Independent Electrical Contractors, Inc. OR [U]
(Alt. to Robert H. Wills)
Alternates Rep. American Wind Energy Association
Paul D. Barnhart, Underwriters Laboratories Inc., NC [RT] (VL to 690, 692, 705)
(Alt. to Timothy P. Zgonena) Glenn A. Soles, Clark County Department of Development
Alex Z. Bradley, The DuPont Company, DE [U] Services, NV [E]
(Alt. to John A. Sigmund) (Alt. to James J. Rogers)
Rep. American Chemistry Council Rep. International Association of Electrical Inspectors
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CODE-MAKING PANEL NO. 5
Articles 200, 250, 280, 285

Michael J. Johnston, Chair
National Electrical Contractors Association, MD [IM]

Trevor N. Bowmer, Telcordia Technologies, NJ [U]

Rep. Alliance for Telecommunications Industry Solutions
David Brender, Copper Development Association, Inc.,

NY [M]

Rep. Copper Development Association Inc.

Martin J. Brett, Jr., Wheatland Tube Company, DE [M]

Rep. American Iron and Steel Institute
Paul Dobrowsky, Innovative Technology Services, NY [U]

Rep. American Chemistry Council
Dan Hammel, IBEW Local Union 704, 1A [L]

Rep. International Brotherhood of Electrical Workers
G. Scott Harding, F. B. Harding, Inc., MD [IM]

Rep. Independent Electrical Contractors, Inc.

William J. Helfrich, US Department of Labor, PA [E]
Charles F. Mello, Underwriters Laboratories Inc., WA [RT]
Daleep C. Mohla, DCM Electrical Consulting Services, Inc.,
TX [U]

Rep. Institute of Electrical & Electronics Engineers, Inc.
Christine T. Porter, Intertek Testing Services, WA [RT]
Gregory J. Steinman, Thomas & Betts Corporation, TN [M]

Rep. National Electrical Manufacturers Association
Robert G. Stoll, Thomas Associates, Inc., OH [M]

Rep. Power Tool Institute, Inc
Richard Temblador, Southwire Company, GA [M]

Rep. The Aluminum Association, Inc.

C. Douglas White, CenterPoint Energy, Inc., TX [UT]

Rep. Electric Light & Power Group/EEI
David A. Williams, Delta Charter Township, Ml [E]

Rep. International Association of Electrical Inspectors

Alternates

Ron D. Alley, Northern New Mexico IEC, NM [IM]

(Alt. to G. Scott Harding)

Rep. Independent Electrical Contractors, Inc.
Joseph P. DeGregoria, Underwriters Laboratories Inc.,
NY [RT]

(Alt. to Charles F. Mello)

Ronald Lai, Burndy LLC, NH [M]
(Alt. to Gregory J. Steinman)
Rep. National Electrical Manufacturers Association

Paul J. LeVasseur, Bay City JEATC, Ml [L]
(Alt. to Dan Hammel)
Rep. International Brotherhood of Electrical Workers
Richard E. Loyd, R & N Associates, AZ [M]
(Alt. to Martin J. Brett, Jr.)
Rep. American lIron and Steel Institute
Randall R. McCarver, Telcordia Technologies, Inc., NJ [U]
(Alt. to Trevor N. Bowmer)
Rep. Alliance for Telecommunications Industry Solutions
Michael E. McNeil, FMC Bio Polymer, ME [U]
(Alt. to Paul Dobrowsky)
Rep. American Chemistry Council
Mike O Meara, Arizona Public Service Company, AZ [UT]
(Alt. to C. Douglas White)
Rep. Electric Light & Power Group/EEI
William A. Pancake, I, Universal Engineering Sciences,
FL [E]
(Alt. to David A. Williams)
Rep. International Association of Electrical Inspectors
Nathan Philips, Integrated Electronic Systems, OR [IM]
(Alt. to Michael J. Johnston)
Paul R. Picard, Tyco/AFC Cable Systems, Inc., MA [M]
(Alt. to Richard Temblador)
Rep. The Aluminum Association, Inc.
Elliot Rappaport, Electro Technology Consultants, Inc., FL [U]
(Alt. to Daleep C. Mohla)
Rep. Institute of Electrical & Electronics Engineers, Inc.
Phil Simmons, Simmons Electrical Services, WA [M]
(Alt. to David Brender)
Rep. Copper Development Association Inc.
Thomas R. Siwek, Robert Bosch Tool Corporation, IL [M]
(Alt. to Robert G. Stoll)
Rep. Power Tool Institute, Inc.

Nonvoting

Robert A. Nelson, Canadian Standards Association,
Canada [RT]

CODE-MAKING PANEL NO. 6
Articles 310, 400, 402, Chapter 9 Tables 5 through 9, and Annex B
Scott Cline, Chair

McMurtrey Electric, Inc., CA [IM]
Rep. National Electrical Contractors Association

Samuel B. Friedman, General Cable Corporation, Rl [M]
Rep. National Electrical Manufacturers Association
Robert L. Huddleston, Jr., Eastman Chemical Company,
TN [U]
Rep. American Chemistry Council
Randal Hunter, City of Las Vegas, NV [E]
Rep. International Association of Electrical Inspectors
G. W. Kent, Kent Electric & Plumbing Systems, TX [IM]
Rep. Independent Electrical Contractors, Inc.
William F. Laidler, IBEW Local 223 JATC, MA [L]
Rep. International Brotherhood of Electrical Workers
L. Bruce McClung, Mc Squared Electrical Consulting LLC,
WV [U]
Rep. Institute of Electrical & Electronics Engineers, Inc.
Paul R. Picard, Tyco/AFC Cable Systems, Inc., MA [M]
Rep. The Aluminum Association, Inc.
John M. Thompson, Underwriters Laboratories Inc., NC [RT]
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Carl Timothy Wall, Alabama Power Company, AL [UT]
Rep. Electric Light & Power Group/EEI

Joseph S. Zimnoch, The Okonite Company, NJ [M]
Rep. Copper Development Association Inc.

Alternates

Peter E. Bowers, Satellite Electric Company, Inc., MD [IM]
(Alt. to G. W. Kent)
Rep. Independent Electrical Contractors, Inc.
John J. Cangemi, Underwriters Laboratories Inc., NY [RT]
(Alt. to John M. Thompson)
James M. Daly, General Cable, NJ [M]
(Alt. to Joseph S. Zimnoch)
Rep. Copper Development Association Inc.
Roland E. Deike, CenterPoint Energy, Inc., TX [UT]
(Alt. to Carl Timothy Wall)
Rep. Electric Light & Power Group/EEI
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Richard A. Holub, DuPont Engineering, DE [U] John Stacey, City of St. Louis, MO [E]

(Alt. to Robert L. Huddleston, Jr.) (Alt. to Randal Hunter)

Rep. American Chemistry Council Rep. International Association of Electrical Inspectors
Phillip J. Huff, Inglett & Stubbs LLC, GA [IM] Donald A. Voltz, BP, TX [U]

(Alt. to Scott Cline) o (Alt. to L. Bruce McClung)

Rep. National Electrical Contractors Association Rep. Institute of Electrical & Electronics Engineers, Inc.
Christel K. Hunter, Alcan Cable, NV [M] James R. Weimer, Eastern Idaho Electrical JATC, ID [L]

(Alt. to Paul R. Picard)
Rep. The Aluminum Association, Inc.
Lowell Lisker, American Insulated Wire Corporation, MA [M]
(Alt. to Samuel B. Friedman)
Rep. National Electrical Manufacturers Association

(Alt. to William F. Laidler)
Rep. International Brotherhood of Electrical Workers

CODE-MAKING PANEL NO. 7
Articles 320, 322, 324, 326, 328, 330, 332, 334, 336, 338, 340, 382, 394, 396, 398, 399
Michael W. Smith, Chair

Wentzel Electric, MO [IM]
Rep. National Electrical Contractors Association

Thomas H. Cybula, Underwriters Laboratories Inc., Alternates
NY [RT] William B. Crist, Houston Stafford Electric Company, TX [IM]
James M. Daly, General Cable, NJ [M] (Al to Chris J. Fahrenthold)
Rep. National Electrical Manufacturers Association Rep. Independent Electrical Contractors, Inc.
Chris J. Fahrenthold, Facilities Solutions Group, TX [IM] Donald G. Dunn, Aramco Services Company, TX [U]
Rep. Independent Electrical Contractors, Inc. (Alt. to Dennis A. Nielsen)
Herman J. Hall, Austin, TX [M] Rep. Institute of Electrical & Electronics Engineers, Inc.
Rep. The Vinyl Institute Rachel E. Krepps, Baltimore Gas & Electric Company,
James K. Hinrichs, State of Washington, WA [E] MD [UT]
Rep. International Association of Electrical Inspectors (Alt. to John W. Ray)
Christel K. Hunter, Alcan Cable, NV [M] Rep. Electric Light & Power Group/EEI
Rep. The Aluminum Association, Inc. Charles David Mercier, Southwire Company, GA [M]
Samuel R. La Dart, City of Memphis, TN [L] (Alt. to James M. Daly) o
Rep. International Brotherhood of Electrical Workers ‘Rep. National Electrical Manufacturers Association
Ronald G. Nickson, National Multi Housing Council, DC [U] Keith Owensby, Chattanooga Electrical JATC, TN [L]
Dennis A. Nielsen, Lawrence Berkeley National Laboratory, (Alt. to Samuel R. La Dart)

Rep. International Brotherhood of Electrical Workers
Charles J. Palmieri, Town of Norwell, MA [E]

(Alt. to James K. Hinrichs)

Rep. International Association of Electrical Inspectors
Kevin T. Porter, Encore Wire Corporation, TX [M]

CA[U]

Rep. Institute of Electrical & Electronics Engineers, Inc.
John W. Ray, Duke Energy Corporation, NC [UT]

Rep. Electric Light & Power Group/EEI

Gregory L. R_unyon, EIi_ Lilly and C_:ompany, IN [U] (Alt. to George A. Straniero)
Rep. American Chemistry Council Rep. Copper Development Association Inc.
David E. Schumacher, Associated Builders and Contractors, Susan L. Stene, Underwriters Laboratories Inc., CA [RT]
1A [IM] (Alt. to Thomas H. Cybula)
Rep. Associated Builders & Contractors Peter Waldrab, Alcan Cable, PA [M]
George A. Straniero, Tyco/AFC Cable Systems, Inc., NJ [M] (Alt. to Christel K. Hunter)
Rep. Copper Development Association Inc. Rep. The Aluminum Association, Inc.

Wesley L. Wheeler, Cogburn Bros., Inc., FL [IM]
(Alt. to Michael W. Smith)
Rep. National Electrical Contractors Association

CODE-MAKING PANEL NO. 8

Articles 342, 344, 348, 350, 352, 353, 354, 355, 356, 358, 360, 362, 366, 368, 370, 372, 374, 376, 378, 380,
384, 386, 388, 390, 392, Chapter 9, Tables 1 through 4, and Annex C

Julian R. Burns, Chair
Quality Power Solutions, Inc., NC [IM]
Rep. Independent Electrical Contractors, Inc.

Joyce Evans Blom, The Dow Chemical Company, CA [U] David H. Kendall, Thomas & Betts Corporation, OH [M]
Rep. American Chemistry Council Rep. The Vinyl Institute

David M. Campbell, Tyco/AFC Cable Systems, Inc., MA [M] Richard E. Loyd, R & N Associates, AZ [M]
Rep. The Aluminum Association, Inc. Rep. American Iron and Steel Institute

Joseph Dabe, City of St. Paul, MN [L] Stephen P. Poholski, Newkirk Electric Associates, Inc., Ml [IM]

Rep. National Electrical Contractors Association
George F. Walbrecht, Underwriters Laboratories Inc., IL [RT]

h . : . Rodney J. West, Square D Company/Schneider Electric, OH [M]
Rep. Institute of Electrical & Electronics Engineers, Inc. Rep. National Electrical Manufacturers Association

David G. Humphrey, County of Henrico, Virginia, VA [E] Leslie R. Zielke, South Carolina Electric & Gas Company,
Rep. International Association of Electrical Inspectors SC [UT]

Rep. Electric Light & Power Group/EEI

Rep. International Brotherhood of Electrical Workers
M. Shan Griffith, Elektek, PLLC, TX [U]

70 14 NATIONAL ELECTRICAL CODE 2011 Edition e

: Provided by IHS under license with NFPA
Copyright National Fire Protection Association
Not for Resale, 10/20/2010 09:12:02 MDT Licensee=Advantage Interests Inc/5964363001



NATIONAL ELECTRICAL CODE COMMITTEE

Alternates

Richard J. Berman, Underwriters Laboratories Inc., IL [RT]
(Alt. to George F. Walbrecht)
Duane A. Carlson, PRS Consulting Engineers, WA [U]
(Alt. to M. Shan Griffith)
Rep. Institute of Electrical & Electronics Engineers, Inc.
George R. Dauberger, Thomas & Betts Corporation, TN [M]
(Alt. to David H. Kendall)
Rep. The Vinyl Institute
James T. Dwight, Sasol North America, Inc., LA [U]
(Alt. to Joyce Evans Blom)
Rep. American Chemistry Council
Kenneth J. Gilbert, Florida Power & Light Company, FL [UT]
(Alt. to Leslie R. Zielke)
Rep. Electric Light & Power Group/EEI
Kenneth W. Hengst, EAS Contracting, LP, TX [IM]
(Alt. to Julian R. Burns)
Rep. Independent Electrical Contractors, Inc.

James M. Imlah, City of Hillsboro, OR [E]

(Alt. to David G. Humphrey)

Rep. International Association of Electrical Inspectors
Gregory L. Maurer, Wheatland Tube Company, PA [M]

(Alt. to Richard E. Loyd)

Rep. American Iron and Steel Institute
Gary W. Pemble, Montana Electrical JATC, MT [L]

(Alt. to Joseph Dabe)

Rep. International Brotherhood of Electrical Workers
Frederic F. Small, Hubbell Incorporated, CT [M]

(Alt. to Rodney J. West)

Rep. National Electrical Manufacturers Association
Richard Temblador, Southwire Company, GA [M]

(Alt. to David M. Campbell)

Rep. The Aluminum Association, Inc.

CODE-MAKING PANEL NO. 9
Avrticles 312, 314, 404, 408, 450, 490
Robert A. McCullough, Chair

Tuckerton, NJ [E]
Rep. International Association of Electrical Inspectors

Rodney D. Belisle, NECA-IBEW Electrical Training Trust,
OR [L]
Rep. International Brotherhood of Electrical Workers
Billy Breitkreutz, Fluor Corporation, TX [U]
Rep. Associated Builders & Contractors
Paul D. Coghill, Intertek Testing Services, OH [RT]
Richard P. Fogarty, Consolidated Edison Company of New
York, Inc., NY [UT]
Rep. Electric Light & Power Group/EEI
Frederic P. Hartwell, Hartwell Electrical Services, Inc.,
MA [SE]
Thomas J. LeMay, LeMay Electric, Inc., GA [IM]
Rep. Independent Electrical Contractors, Inc.
Robert D. Osborne, Underwriters Laboratories Inc.,
NC [RT]
Bradford D. Rupp, Allied Moulded Products, Inc., OH [M]
Rep. National Electrical Manufacturers Association
Sukanta Sengupta, FMC Corporation, NJ [U]
Rep. Institute of Electrical & Electronics Engineers, Inc.
Monte Szendre, Wilson Construction Company, OR [IM]
Rep. National Electrical Contractors Association
Ralph H. Young, Eastman Chemical Company, TN [U]
Rep. American Chemistry Council

Alternates

Kevin J. Breen, Breen Electrical Contractors Inc., NY [IM]
(Alt. to Thomas J. LeMay)
Rep. Independent Electrical Contractors, Inc.
Robert R. Gage, National Grid, NY [UT]
(Alt. to Richard P. Fogarty)
Rep. Electric Light & Power Group/EEI
L. Keith Lo and, International Association of Electrical
Inspectors (IAEI), TX [E]
(Alt. to Robert A. McCullough)
Kenneth L. McKinney, Jr., Underwriters Laboratories Inc.,
NC [RT]
(Alt. to Robert D. Oshorne)
Paul W. Myers, Potash Corporation, OH [U]
(Alt. to Sukanta Sengupta)
Rep. Institute of Electrical & Electronics Engineers, Inc.
Ronnie H. Ridgeway, Siemens Industry, Inc., TX [M]
(Alt. to Bradford D. Rupp)
Rep. National Electrical Manufacturers Association
Rhett A. Roe, IBEW Local Union 26 JATC, MD [L]
(Alt. to Rodney D. Belisle)
Rep. International Brotherhood of Electrical Workers

CODE-MAKING PANEL NO. 10
Article 240

Donald R. Cook, Chair
Shelby County Development Services, AL [E]
Rep. International Association of Electrical Inspectors

Madeline Borthick, IEC of Houston, Inc., TX [IM]

Rep. Independent Electrical Contractors, Inc.
Dennis M. Darling, Stantec, Canada [U]

Rep. Institute of Electrical & Electronics Engineers, Inc.
James T. Dollard, Jr., IBEW Local Union 98, PA [L]

Rep. International Brotherhood of Electrical Workers
Charles Eldridge, Indianapolis Power & Light Company, IN
[UT]

Rep. Electric Light & Power Group/EEI
Carl Fredericks, The Dow Chemical Company, TX [U]

Rep. American Chemistry Council
Roderic Hageman, PRIT Service, Inc., IL [IM]

Rep. InterNational Electrical Testing Association
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Jeffrey H. Hidaka, Underwriters Laboratories Inc., IL [RT]

Alan Manche, Square D Company/Schneider Electric, KY [M]
Rep. National Electrical Manufacturers Association

Robert W. Mount, Jr., Hussmann Corporation, MO [M]
Rep. Air-Conditioning, Heating, & Refrigeration Institute

George J. Ockuly, Technical Marketing Consultants, MO [M]

Richard Sobel, Quantum Electric Corporation, NY [IM]
Rep. National Electrical Contractors Association

Alternates

Scott A. Blizard, American Electrical Testing Company,
Inc., MA [IM]

(Alt. to Roderic Hageman)

Rep. International Electrical Testing Association
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NATIONAL ELECTRICAL CODE COMMITTEE

Robert J. Kauer, Building Inspection Underwriters, Inc., Roy K. Sparks, I11, Eli Lilly and Company, IN [U]
PA [E] (Alt. to Carl Fredericks)

(Alt. to Donald R. Cook) Rep. American Chemistry Council

Rep. International Association of Electrical Inspectors Steve A. Struble, Freeman s Electric Service, Inc., SD [IM]
Frank G. Ladonne, Un_derwriters Laboratories Inc., IL [RT] (Alt. to Madeline Borthick)

(Alt. to Jeffrey H. Hidaka) Rep. Independent Electrical Contractors, Inc.

Kevin J. Lippert, Eaton Corporation, PA [M]

(Alt. to Alan Manche)

Rep. National Electrical Manufacturers Association
Richard E. Lofton, 11, IBEW Local Union 280, OR [L]

(Alt. to James T. Dollard, Jr.)

Rep. International Brotherhood of Electrical Workers
Vincent J. Saporita, Cooper Bussmann, MO [M]

(Alt. to George J. Ockuly)

Steven E. Townsend, General Motors Corporation, Ml [U]
(Alt. to Dennis M. Darling)
Rep. Institute of Electrical & Electronics Engineers, Inc.
John F. Vartanian, National Grid, MA [UT]
(Alt. to Charles Eldridge)
Rep. Electric Light & Power Group/EEI

CODE-MAKING PANEL NO. 11
Articles 409, 430, 440, 460, 470, Annex D, Example D8
Wayne Brinkmeyer, Chair

Britain Electric Company, TX [IM]
Rep. National Electrical Contractors Association

Terry D. Cole, Hamer Electric, Inc., WA [IM] Barry G. Karnes, Underwriters Laboratories Inc., CA [RT]
Rep. Independent Electrical Contractors, Inc. (Alt. to Jeffrey A. DesJarlais)
Jeffrey A. DesJarlais, Underwriters Laboratories Inc., IL [RT] Ed Larsen, Square D Company/Schneider Electric, IA [M]
James M. Fahey, IBEW Local Union 103/MBTA, MA [L] (Alt. to James R. Wright)
Rep. International Brotherhood of Electrical Workers Rep. National Electrical Manufacturers Association
Robert G. Fahey, City of Janesville, WI [E] Thomas E. Moore, City of Beachwood, OH [E]
_Rep. International Association of Electrical Inspectors (Alt. to Robert G. Fahey)
William D. Glover, PPG Industries, Inc., WV [U] Rep. International Association of Electrical Inspectors
Rep. American Chemistry Council Arthur S. Neubauer, Arseal Technologies, GA [U]
Paul E. Guidry, Fluor Enterprises, Inc., TX [U] (Alt. to Paul S. Hamer)

Rep. Associated Builders & Contractors
Paul S. Hamer, Chevron Energy Technology Company, CA [U]
Rep. American Petroleum Institute
James C. Missildine, Jr., Southern Company Services, Inc.,
AL [UT]
Rep. Electric Light & Power Group/EEI
Vincent J. Saporita, Cooper Bussmann, MO [M]

Rep. American Petroleum Institute
Jebediah J. Novak, Cedar Rapids Electrical JATC, IA [L]
(Alt. to James M. Fahey)
Rep. International Brotherhood of Electrical Workers
George J. Ockuly, Technical Marketing Consultants, MO [M]
(Alt. to Vincent J. Saporita)

Lynn F. Saunders, Brighton, Ml [U] Charles L. Powell, Eastman Chemical Company, TN [U]
Rep. Institute of Electrical & Electronics Engineers, Inc. (Alt. to William D. Glover)
Lawrence E. Todd, Intertek Testing Services, OR [RT] Rep. American Chemistry Council
Ron Widup, Shermco Industries, Inc., TX [IM] Arthur J. Smith, 111, Waldemar S. Nelson & Company,
Rep. InterNational Electrical Testing Association Inc.,, LA[U]
James R. Wright, Siemens Industry, Inc., IL [M] (Alt. to Lynn F. Saunders) ) )
Rep. National Electrical Manufacturers Association Rep. Institute of Electrical & Electronics Engineers, Inc.
L. Matthew Snyder, Intertek Testing Services, NY [RT]
Alternates (Alt. to Lawrence E. Todd)
Stanley J. Folz, Morse Electric Company, NV [IM] Russell A. Tiffany, R. A. Tiffany & Associates, PA [M]
(Alt. to Wayne Brinkmeyer) (Voting Alt. to AHRI Rep.)
Rep. National Electrical Contractors Association Rep. Air-Conditioning, Heating, & Refrigeration Institute
Philip C. Hack, Constellation Energy Power Generation, Michael K. Weitzel, Central Washington Electrical
MD [UT] Education, WA [IM]
(Alt. to James C. Missildine, Jr.) (Alt. to Terry D. Cole)
Rep. Electric Light & Power Group/EEI Rep. Independent Electrical Contractors, Inc.

CODE-MAKING PANEL NO. 12

Articles 610, 620, 625, 626, 630, 640, 645, 647, 650, 660, 665, 668, 669, 670, 685,
Annex D, Examples D9 and D10

Timothy M. Croushore, Chair
Allegheny Power, PA [UT]
Rep. Electric Light & Power Group/EEI

William E. Anderson, The Procter & Gamble Company, OH [U] Thomas L. Hedges, Hedges Electric & Construction Inc.,
Rep. Institute of Electrical & Electronics Engineers, Inc. CA[IM]

Thomas R. Brown, Intertek Testing Services, NY [RT] Rep. National Electrical Contractors Association

Karl M. Cunningham, Alcoa, Inc., PA [M] Michael J. Hittel, GM Worldwide Facilities Group, MI [U]
Rep. The Aluminum Association, Inc. Rep. Society of Automotive Engineers-Hybrid Committee

(VL to 610, 625, 630, 645, 660, 665, 668, 669, 685)

)
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NATIONAL ELECTRICAL CODE COMMITTEE

Robert E. Johnson, ITE Safety, MA [U]
Rep. Information Technology Industry Council
(VL to 640, 645, 647, 685)

Andy Juhasz, Kone, Inc., IL [M]

Rep. National Elevator Industry Inc.

(VL to 610, 620, 630)

Stanley Kaufman, CableSafe, Inc./OFS, GA [M]

Rep. Society of the Plastics Industry, Inc.

(VL to 640, 645)

John R. Kovacik, Underwriters Laboratories Inc., IL [RT]
Todd Lottmann, Cooper Bussmann, MO [M]

Rep. National Electrical Manufacturers Association
Sam Marcovici, New York City Department of Buildings,
NY [E]

Tim McClintock, Wayne County, Ohio, OH [E]

Rep. International Association of Electrical Inspectors
David R. Quave, IBEW Local Union 903, MS [L]

Rep. International Brotherhood of Electrical Workers
Duke W. Schamel, Electrical Service Solutions, Inc., CO [IM]

Rep. Independent Electrical Contractors, Inc.

Arthur E. Schlueter, Jr., A. E. Schlueter Pipe Organ
Company, GA [M]

Rep. American Institute of Organ Builders

(VL to 640, 650)

Robert C. Turner, Inductotherm Corporation, MD [M]

(VL to 610, 630, 665, 668, 669)

Ryan Gregory Ward, ldleAire, Inc., TN [U]
Rep. Transportation Electri cation Committee
(VL to 625, 626)

Kenneth White, Olin Corporation, NY [U]

Rep. American Chemistry Council

Alternates
Timothy M. Andrea, Southwire Company, GA [M]
(Alt. to Karl M. Cunningham)
Rep. The Aluminum Association, Inc.
(VL to 610, 625, 630, 645, 660, 665, 668, 669, 685)

Jeffrey W. Blain, Schindler Elevator Corporation, NY [M]
(Alt. to Andy Juhasz)
Rep. National Elevator Industry Inc.
(VL to 610, 620, 630)
Thomas M. Burke, Underwriters Laboratories Inc., CA [RT]
(Alt. to John R. Kovacik)
Jeffrey L. Holmes, IBEW Local Union 1 JATC, MO [L]
(Alt. to David R. Quave)
Rep. International Brotherhood of Electrical Workers
Gery J. Kissel, General Motors Corporation, Ml [U]
(Alt. to Michael J. Hittel)
Rep. Society of Automotive Engineers-Hybrid Committee
Todd R. Konieczny, Intertek Testing Services, MA [RT]
(Alt. to Thomas R. Brown)
Christopher P. O Neil, NSTAR Electric & Gas Corporation,
MA [UT]
(Alt. to Timothy M. Croushore)
Rep. Electric Light & Power Group/EEI
David L. Sher, City of Bellevue, WA [E]
(Alt. to Tim McClintock)
Rep. International Association of Electrical Inspectors
Emad Tabatabaei, Inductotherm Corporation, NJ [M]
(Alt. to Robert C. Turner)
(VL to 610, 630, 665, 668, 669)
Lori L. Tennant, Square D Company/Schneider Electric, NC [M]
(Alt. to Todd Lottmann)
Rep. National Electrical Manufacturers Association
Stephen J. Thorwegen, Jr., FSG Electric, TX [IM]
(Alt. to Duke W. Schamel)
Rep. Independent Electrical Contractors, Inc.
Charles M. Trout, Maron Electric Company, FL [IM]
(Alt. to Thomas L. Hedges)
Rep. National Electrical Contractors Association

Nonvoting

Andre R. Cartal, Yardley, PA [E]
(Member Emeritus)

CODE-MAKING PANEL NO. 13
Articles 445, 455, 480, 695, 700, 701, 702, 708, Annex F, and Annex G

Donald P. Bliss,

Chair

NI2 Center for Infrastructure Expertise, NH [U]

Martin D. Adams, Adams Electric, Inc., CO [IM]

Rep. National Electrical Contractors Association
Suzanne M. Borek, New Jersey Department of Community
Affairs, NJ [E]

Rep. International Association of Electrical Inspectors
James L. Brown, Detroit Edison, DTE Energy, MI [UT]

Rep. Electric Light & Power Group/EEI
Daniel J. Caron, Bard, Rao + Athanas Consulting
Engineers, LLC, MA [SE]

James S. Conrad, Tyco Thermal Controls, CT [M]

Rep. Copper Development Association Inc.

Richard D. Currin, Jr., North Carolina State University,
NC [U]

Rep. American Society of Agricultural & Biological

Engineers
Neil A. Czarnecki, Reliance Controls Corporation, WI [M]

Rep. National Electrical Manufacturers Association
Herbert H. Daugherty, Electric Generating Systems
Association, NJ [M]

James E. Degnan, Sparling, WA [U]

Rep. American Society for Healthcare Engineering
Ronald A. Keenan, M. C. Dean, Inc., VA [IM]

Rep. Independent Electrical Contractors, Inc.

Linda J. Little, IBEW Local 1 Electricians JATC, MO [L]

Rep. International Brotherhood of Electrical \Workers
Craig A. Mouton, ExxonMobil Chemical Corporation, TX [U]

Rep. American Chemistry Council

Mark C. Ode, Underwriters Laboratories Inc., AZ [RT]
Gary L. Olson, Cummins Power Generation, MN [M]
Michael L. Savage, Sr., Middle Department Inspection
Agency, Inc., MD [E]
Mario C. Spina, Verizon Wireless, OH [U]

Rep. Institute of Electrical & Electronics Engineers, Inc.
David Tobias, Jr., Intertek Testing Services, OH [RT]

Alternates

Barry S. Bauman, Alliant Energy, WI [U]
(Alt. to Richard D. Currin, Jr.)
Rep. American Society of Agricultural & Biological
Engineers
Steven A. Corbin, Corbin Solar Solutions LLC, NJ [IM]
(Alt. to Ronald A. Keenan)
Rep. Independent Electrical Contractors, Inc.
James T. Dollard, Jr., IBEW Local Union 98, PA [L]
(Alt. to Linda J. Little)
Rep. International Brotherhood of Electrical Workers
Lawrence W. Forshner, Cummins Northeast, Inc., MA [M]
(Alt. to Gary L. Olson)
Chad Kennedy, Square D Company/Schneider Electric, SC [M]
(Alt. to Neil A. Czarnecki)
Rep. National Electrical Manufacturers Association
John R. Kovacik, Underwriters Laboratories Inc., IL [RT]
(Alt. to Mark C. Ode)
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Peter M. Olney, Vermont Department of Public Safety, VT [E] Herbert V. Whittall, Electrical Generating Systems
(Alt. to Suzanne M. Borek) Association, FL [M]
Rep. International Association of Electrical Inspectors (Alt. to Herbert H. Daugherty)

Bayly Morgan Tyler, Consolidated Edison Company of New
York Inc., NY [UT]

(Alt. to James L. Brown)

Rep. Electric Light & Power Group/EEI

CODE-MAKING PANEL NO. 14
Articles 500, 501, 502, 503, 504, 505, 506, 510, 511, 513, 514, 515, and 516
Robert A. Jones, Chair

Independent Electrical Contractors, Inc., TX [IM]
Rep. Independent Electrical Contractors, Inc.

Daniel Batta, Jr., Constellation Power Source Generation, Steven J. Blais, EGS Electrical Group, IL [M]
Inc., MD [UT] (Alt. to Joseph H. Kuczka)

Rep. Electric Light & Power Group/EEI Rep. National Electrical Manufacturers Association
Marc J. Bernsen, National Electrical Contractors Mark W. Bonk, Cargill Incorporated, MN [U]
Association, 1D [IM] (Alt. to Mark C. Wirfs)

Rep. National Electrical Contractors Association Rep. Grain Elevator and Processing Society
Edward M. Briesch, Underwriters Laboratories Inc., IL [RT] Dave Burns, Shell Exploration & Production Company,
James D. Cospolich, Waldemar S. Nelson & Company Inc., TX V]

LA [U] (Alt. to Ma_rk Goodman) )

Rep. Institute of Electrical & Electronics Engineers, Inc. Rep. American Petroleum Institute
Mark Goodman, Jacobs Engineering Group, CA [U] Larry W. Burns, Burns Electric, Inc., TX [IM]

Rep. American Petroleum Institute (Alt. to Robert A. Jones)

Joseph H. Kuczka, Killark Electric Manufacturing Rep. Independent Electrical Contractors, Inc.

Company, MO [M] Jonathan L. Cadd, International Association of Electrical

Rep. National Electrical Manufacturers Association Insp(izlttor;s(,) 1I-3>(§n[aEI1| R. Offerdahl)
William G. Lawrence, Jr., FM Global, MA [1] . ) . . .
L. Evans Massey, Baldor Electric Company, SC [M] ;hggﬁ]sinE' gour;]%?itelgor,‘\%{ls[lﬁ?d Joint Apprenticeship
Rep. Instrumentation, Systems, & Automation Society (Alt Rg) John L Sir}]mons)
Jeremy Neagle, Intertek Testing Services, NY [RT] ' :

. Rep. International Brotherhood of Electrical Workers
Donald R. Offerdahl, North Dakota State Electrical Board, Richard A. Holub, DuPont Engineering, DE [U]

ND [E] . L . (Alt. to David B. Wechsler)
Rep. International Association of Electrical Inspectors Rep. American Chemistry Council
John L. Simmons, Florida East Coast JATC, FL [L] Ted H. Schnaare, Rosemount Incorporated, MN [M]
Rep. International Brotherhood of Electrical Workers (Alt. to L. Evans Massey)
David B. Wechsler, The Dow Chemical Company, TX [U] Rep. Instrumentation, Systems, & Automation Society
Rep. American Chemistry Council Donald W. Zipse, Zipse Electrical Forensics, LLC, PA [U]
Mark C. Wirfs, R & W Engineering, Inc., OR [U] (Alt. to James D. Cospolich)
Rep. Grain Elevator and Processing Society Rep. Institute of Electrical & Electronics Engineers, Inc.
Alternates Nonvoting
Harold G. Alexander, American Electric Power Company, Timothy J. Pope, Canadian Standards Association,
OH [UT] Canada [RT]
(Alt. to Daniel Batta, Jr.) Eduardo N. Solano, Estudio Ingeniero Solano S.A.,
Rep. Electric Light & Power Group/EEI Argentina [SE]
Donald W. Ankele, Underwriters Laboratories Inc., IL [RT] Fred K. Walker, US Department of the Air Force, FL [U]
(Alt. to Edward M. Briesch) Rep. TC on Airport Facilities

CODE-MAKING PANEL NO. 15
Articles 517, 518, 520, 522, 525, 530, 540

Donald J. Talka, Chair
Underwriters Laboratories Inc., NY [RT]

James R. Duncan, Sparling Electrical Engineering Kim Jones, Funtastic Shows, OR [U]
& Technology Consulting, WA [U] Rep. Outdoor Amusement Business Association, Inc.
Rep. Institute of Electrical & Electronics Engineers, Inc. (VL to 525)
Ronald E. Duren, Paci Corp, WA [UT] Edwin S. Kramer, Radio City Music Hall, NY [L]
Rep. Electric Light & Power Group/EEI Rep. International Alliance of Theatrical Stage Employees
Douglas S. Erickson, American Society for Healthcare (VL to 518, 520, 525, 530, 540)
Engineering, VI [U] Larry Lau, US Department of Veterans Affairs, DC [U]
Rep. American Society for Healthcare Engineering (VL to 517, 518)
Mitchell K. Hefter, Entertainment Technology/Philips, Stephen M. Lipster, The Electrical Trades Center, OH [L]
TX [IM] Rep. International Brotherhood of Electrical Workers
Rep. llluminating Engineering Society of North America Hugh O. Nash, Jr., Nash Lipsey Burch, LLC, TN [SE]
(VL to 518, 520, 525, 530, 540) Rep. TC on Electrical Systems
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Kevin T. Porter, Encore Wire Corporation, TX [M]
Rep. The Aluminum Association, Inc.
Marcus R. Sampson, Minnesota Department of Labor
& Industry, MN [E]
Rep. International Association of Electrical Inspectors
James C. Seabury 111, Enterprise Electric, LLC, TN [IM]
Rep. Independent Electrical Contractors, Inc.
Bruce D. Shelly, Shelly Electric Company, Inc., PA [IM]
Rep. National Electrical Contractors Association
Michael D. Skinner, CBS Studio Center, CA [U]
Rep. Alliance of Motion Picture and Television Producers
(VL to 518, 520, 525, 530, 540)
Kenneth E. Vannice, Leviton Manufacturing Company Inc.,
OR [M]
Rep. US Institute for Theatre Technology
(VL to 518, 520, 525, 530, 540)
Michael Velvikis, High Voltage Maintenance Corporation,
WI [IM]
Rep. InterNational Electrical Testing Association
James L. Wiseman, Square D Company/Schneider Electric,
TN [M]
Rep. National Electrical Manufacturers Association

Alternates

Gary A. Beckstrand, Utah Electrical JATC, UT [L]
(Alt. to Stephen M. Lipster)
Rep. International Brotherhood of Electrical Workers

James L. Brown, Detroit Edison, DTE Energy, MI [UT]
(Alt. to Ronald E. Duren)
Rep. Electric Light & Power Group/EEI
Matthew B. Dozier, IDesign Services, TN [U]
(Alt. to James R. Duncan)
Rep. Institute of Electrical & Electronics Engineers, Inc.
Samuel B. Friedman, General Cable Corporation, Rl [M]
(Alt. to James L. Wiseman)
Rep. National Electrical Manufacturers Association
Steven R. Goodman, Alcan Cable, PA [M]
(Alt. to Kevin T. Porter)
Rep. The Aluminum Association, Inc.
Dennis W. Marshall, D & L Electric Company, TX [IM]
(Alt. to James C. Seabury I11)
Rep. Independent Electrical Contractors, Inc.
Joseph P. Murnane, Jr., Underwriters Laboratories Inc.,
NY [RT]
(Alt. to Donald J. Talka)
Richard E. Pokorny, City of Marsh eld, Wisconsin, WI [E]
(Alt. to Marcus R. Sampson)
Rep. International Association of Electrical Inspectors
Steven R. Terry, Electronic Theatre Controls Inc., NY [M]
(Alt. to Kenneth E. Vannice)
Rep. US Institute for Theatre Technology
(VL to 518, 520, 525, 530, 540)

CODE-MAKING PANEL NO. 16
Articles 770, 800, 810, 820, 830, 840
Ron L. Janikowski, Chair

City of Wausau, Wisconsin, WI [E]
Rep. International Association of Electrical Inspectors

Donna Ballast, dbi, TX [M]
Rep. Telecommunications Industry Association
George Bish, MasTec, Inc., dba Advanced Technologies, NC [IM]
Rep. Satellite Broadcasting & Communications
Association
J. Robert Boyer, GE Security, NJ [M]
Rep. National Electrical Manufacturers Association
James E. Brunssen, Telcordia, NJ [U]
Rep. Alliance for Telecommunications Industry Solutions
Gerald Lee Dorna, Belden Wire & Cable Co., IN [M]
Rep. Insulated Cable Engineers Association Inc.
Ralph M. Esemplare, Consolidated Edison Company of
New York, NY [UT]
Rep. Electric Light & Power Group/EEI
Dale R. Funke, Shell Oil Company, TX [U]
Rep. American Chemistry Council
Roland W. Gubisch, Intertek Testing Services, MA [RT]
Randolph J. Ivans, Underwriters Laboratories Inc., NY [RT]
Robert W. Jensen, dbi-Telecommunication Infrastructure
Design, TX [M]
Rep. Building Industry Consulting Services International
Steven C. Johnson, Johnson Telecom, LLC, NC [UT]
Rep. National Cable & Telecommunications Association
William J. McCoy, Telco Sales, Inc., TX [U]
Rep. Institute of Electrical & Electronics Engineers, Inc.
Harold C. Ohde, IBEW-NECA Technical Institute, IL [L]
Rep. International Brotherhood of Electrical Workers
W. Douglas Pirkle, Pirkle Electric Company, Inc., GA [IM]
Rep. National Electrical Contractors Association
Luigi G. Prezioso, M. C. Dean, Inc., VA [IM]
Rep. Independent Electrical Contractors, Inc.

Alternates
Trevor N. Bowmer, Telcordia Technologies, NJ [U]
(Alt. to James E. Brunssen)
Rep. Alliance for Telecommunications Industry Solutions
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Terry C. Coleman, National Joint Apprentice & Training
Committee, TN [L]

(Alt. to Harold C. Ohde)

Rep. International Brotherhood of Electrical Workers
Timothy D. Cooke, Times Fiber Communications, Inc.,
VA [UT]

(Alt. to Steven C. Johnson)

Rep. National Cable & Telecommunications Association
Jeff Fitzloff, State of Idaho Division of Building Safety, ID [E]

(Alt. to Ron L. Janikowski)

Rep. International Association of Electrical Inspectors
John A. Kacperski, Tele Design Services, CA [M]

(Alt. to Robert W. Jensen)

Rep. Building Industry Consulting Services International
Roderick S. Kalb eisch, Northeast Utilities, CT [UT]

(Alt. to Ralph M. Esemplare)

Rep. Electric Light & Power Group/EEI
Stanley Kaufman, CableSafe, Inc./OFS, GA [M]

(Alt. to Gerald Lee Dorna)

Rep. Insulated Cable Engineers Association Inc.

David M. Lettkeman, Dish Network Service, LLC, CO [IM]

(Alt. to George Bish)

Rep. Satellite Broadcasting & Communications

Association
Jack McNamara, Bosch Security Systems, NY [M]

(Alt. to J. Robert Boyer)

Rep. National Electrical Manufacturers Association
Craig Sato, Underwriters Laboratories Inc., CA [RT]

(Alt. to Randolph J. Ivans)

David B. Schrembeck, DBS Communications, Inc., OH [IM]

(Alt. to Luigi G. Prezioso)

Rep. Independent Electrical Contractors, Inc.

Mario C. Spina, Verizon Wireless, OH [U]

(Alt. to William J. McCoy)

Rep. Institute of Electrical & Electronics Engineers, Inc.
James T. Sudduth, Intertek Testing Services, KY [RT]

(Alt. to Roland W. Gubisch)
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CODE-MAKING PANEL NO. 17
Articles 422, 424, 426, 427, 680, 682
Don W. Jhonson, Chair

Interior Electric, Inc., FL [IM]
Rep. National Electrical Contractors Association

Thomas V. Blewitt, Underwriters Laboratories Inc., NY [RT] Bobby J. Gray, Hoydar/Buck, Inc., WA [IM]
Paul Crivell, Camp, Dresser, & McKee Inc., WA [U] (Alt. to Don W. Jhonson)

Rep. Institute of Electrical & Electronics Engineers, Inc. Rep. National Electrical Contractors Association
Christopher S. Gill, New York Board of Fire Underwriters, E. P. Hamilton, 111, E. P. Hamilton & Associates, Inc., TX [M]
NY[E] ) ) (Alt. to Lee L. West)

Bruce R. Hirsch, Baltimore Gas & Electric Company, Rep. Association of Pool & Spa Professionals
MDR[é;JT]EIectric Light & Power Group/EEI (VL to 680)
James E. Maldonado, City of Tempe, AZ [E] Ei)/b([eé']c M. Milatovich, Clark County Building Department,

Rep. International Association of Electrical Inspectors

Wayne E. Morris, Association of Home Appliance (Alt. to James E. Maldonado)

Manufacturers, DC [M] Rep. International Associati(_)n of Electrical Inspectors
(VL to 422, 424) Brian Myers, IBEW Local Union 98, PA [L]
Jurgen Pannock, Whirlpool Corporation, TN [M] (Alt. to Randy J. Yasenchak)
Rep. Air-Conditioning, Heating, & Refrigeration Institute Rep. International Brotherhood of Electrical Workers
(VL to 422, 424) Stephen C. Richbourg, Gulf Power Company, FL [UT]
Marcos Ramirez, Hat eld-Reynolds Electric company, (Alt. to Bruce R. Hirsch)
AZ [IM] ) Rep. Electric Light & Power Group/EEI
Rep. Independent Electrical Contractors, Inc. Patrick G. Salas, GE Consumer and Industrial, CT [M]
Brian E. Rock, Hubbell Incorporated, CT [M] (Alt. to Brian E. Rock)
R Ralag.'i\lasti%nal EI?cirictaLl\_I/I_arll_Jfactsurer_s Assg(;_i'aEtie)_lrI] Rep. National Electrical Manufacturers Association
onald F. Schapp, Intertek Testing Services, - -
Kenneth M. Shell, Tyco Thermal Controls, CA [M] gzeatje]r L. Sandberg, Shell Exploration & Production Inc.,

Rep. Copper Development Association Inc.
(VL to 426, 427)
Ronald Sweigart, E.I. duPont de Nemours & Company, Inc.,

(Alt. to Paul Crivell)
Rep. Institute of Electrical & Electronics Engineers, Inc.

DE [U] Gary L. Siggins, Underwriters Laboratories Inc., CA [RT]
(VL to 422, 424, 426, 427, 682) (Alt. to Thomas V. Blewitt)
Lee L. West, Newport Controls, LLC, CA [M] Kam Fai Siu, Intertek, China [RT]
Rep. Association of Pool & Spa Professionals (Alt. to Ronald F. Schapp)
(VL to 680) ; Nonvotin
Randy J. Yasenchak, IBEW Local Union 607, PA [L] g
Rep. International Brotherhood of Electrical Workers Douglas A. Lee, US Consumer Product Safety Commission,
MD [C]
) . Alternates ) (Alt. to Andrew M. Trotta)
Dennis L. Baker, Springs & Sons Electrical Contractors Andrew M. Trotta, US Consumer Product Safety
Inc., AZ [IM] . Commission, MD [C]
(Alt. to Marcos Ramirez) (Alt. to Douglas A. Lee)

Rep. Independent Electrical Contractors, Inc.

CODE-MAKING PANEL NO. 18
Articles 406, 410, 411, 600, 605
Michael N. Ber, Chair

IEC, Houston, TX [IM]
Rep. Independent Electrical Contractors, Inc.

Frederick L. Carpenter, Lithonia Lighting, GA [M] Sondra K. Todd, Westar Energy, Inc., KS [UT]
Rep. National Electrical Manufacturers Association Rep. Electric Light & Power Group/EEI
Paul Costello, NECA and IBEW Local 90 JATC, CT [L] Charles M. Trout, Maron Electric Company, FL [IM]
Rep. International Brotherhood of Electrical Workers Rep. National Electrical Contractors Association
Lee C. Hewitt, Underwriters Laboratories Inc., IL [RT] Jack Wells, Pags & Seymour/Legrqnd, NC [M]
Melvyn J. Kochan, Young Electric Sign Company, NV [M] Randall K. Wright, RKW Consulting, PA [SE]
{R\;aﬁ.t:)ntfse(;gitlonal Sign Association Alternates
Steven A. Larson, MS Technology, Inc., TN [U] ﬁlt\e{vFMC]ampolo, Leviton Manufacturing Company, Inc.,

Rep. Institute of Electrical & Electronics Engineers, Inc.
Amos D. Lowrance, Jr., City of Chattanooga, Tennessee,
TN [E]

(Alt. to Frederick L. Carpenter)
Rep. National Electrical Manufacturers Association

. . . Robert T. Carlock, R. T. Carlock Company, TN [IM]
Rep. International Association of Electrical Inspectors (Alt. to Michael N. Ber)

Michael S. O Boyle, Philips-Lightolier, MA [M] Rep. Independent Electrical Contractors, Inc.

Rep. American Lighting Association Larry Chan, City of New Orleans, LA [E]
(VL to 410' 411) K ing Servi 0 (Alt. to Amos D. Lowrance, Jr.)
James F. Pierce, Intertek Testing Services, OR [RT] Rep. International Association of Electrical Inspectors

)
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David D Hooge, ComEd, IL [UT]
(Alt. to Sondra K. Todd)
Rep. Electric Light & Power Group/EEI

Richard D. Gottwald, International Sign Association, VA [M]
(Alt. to Melvyn J. Kochan)
Rep. International Sign Association
(VL to 600)

Charles S. Kurten, Underwriters Laboratories Inc., NY [RT]
(Alt. to Lee C. Hewitt)

Terry K. McGowan, Lighting ldeas, Inc., OH [M]
(Alt. to Michael S. O Boyle)
Rep. American Lighting Association
(VL to 410, 411)
Jesse Sprinkle, IBEW Local 461, IL [L]
(Alt. to Paul Costello)
Rep. International Brotherhood of Electrical Workers
Chandresh Thakur, Intertek Testing Services, CA [RT]
(Alt. to James F. Pierce)

CODE-MAKING PANEL NO. 19
Avrticles 545, 547, 550, 551, 552, 553, 555, 604, 675, and Annex D, Examples D11 and D12

Leslie Sabin-Mercado, Chair
San Diego Gas & Electric Company, CA [UT]
Rep. Electric Light & Power Group/EEI

Barry S. Bauman, Alliant Energy, WI [U]
Rep. American Society of Agricultural & Biological
Engineers
Ron B. Chilton, North Carolina Department of Insurance,
NC [E]
Rep. International Association of Electrical Inspectors
Garry D. Cole, Shelby/Mans eld KOA, OH [U]
Rep. National Association of RV Parks & Campgrounds
(VL to 550, 551, 552)
Steven R. Goodman, Alcan Cable, PA [M]
Rep. The Aluminum Association, Inc.
Bruce A. Hopkins, Recreation Vehicle Industry Association,
VA [M]
(VL to 550, 551, 552)
Howard D. Hughes, Hughes Electric Company Inc., AR [IM]
Rep. National Electrical Contractors Association
David W. Johnson, CenTex IEC, TX [IM]
Rep. Independent Electrical Contractors, Inc.
Thomas R. Lichtenstein, Underwriters Laboratories Inc.,
IL [RT]
Timothy P. McNeive, Thomas & Betts Corporation, TN [M]
Rep. National Electrical Manufacturers Association
Ronald Michaelis, South Bend & Vicinity Electrical JATC,
IN [L]
Rep. International Brotherhood of Electrical \Workers
Doug Mulvaney, Kampgrounds of America, Inc., MT [U]
(VL to 550, 551, 552, 555)
Michael L. Zieman, RADCO, CA [RT]
(VL to 545, 550, 551, 552)

Alternates
Glenn H. Ankenbrand, Delmarva Power, MD [UT]
(Alt. to Leslie Sabin-Mercado)
Rep. Electric Light & Power Group/EEI

NFPA Electrical Engineering Division Technical Staff

William Burke, Division Manager

Mark W. Earley, Chief Electrical Engineer

Mark Cloutier, Senior Electrical Engineer
Christopher Coache, Senior Electrical Engineer

Jean A. O Connor, Electrical Project Specialist/Support
Supervisor

Lee F. Richardson, Senior Electrical Engineer

Richard J. Roux, Senior Electrical Specialist

Jeffrey S. Sargent, Senior Electrical Specialist

Michael B. F. Atkinson, Kampgrounds of America, Inc.,
MT [U]
(Alt. to Doug Mulvaney)
(VL to 550, 551, 552, 555)
William Bruce Bowman, Fox Systems, Inc., GA [IM]
(Alt. to David W. Johnson)
Rep. Independent Electrical Contractors, Inc.
Robert J. Fick, Alliant Energy, WI [U]
(Alt. to Barry S. Bauman)
Rep. American Society of Agricultural & Biological
Engineers
John P. Goodsell, Hubbell Incorporated, CT [M]
(Alt. to Timothy P. McNeive)
Rep. National Electrical Manufacturers Association
Kent Perkins, Recreation \ehicle Industry Association, VA [M]
(Alt. to Bruce A. Hopkins)
(VL to 550, 551, 552)
Raymond F. Tucker, Consulting Professional
Engineer/RADCO, CA [RT]
(Alt. to Michael L. Zieman)
(VL to 545, 550, 551, 552)
Ronald D. Weaver, Jr., North Alabama Electrical JATC,
AL [L]
(Alt. to Ronald Michaelis)
Rep. International Brotherhood of Electrical Workers
Cari Williamette, City of St. Paul, MN [E]
(Alt. to Ron B. Chilton)
Rep. International Association of Electrical Inspectors
Eugene W. Wirth, Underwriters Laboratories Inc., WA [RT]
(Alt. to Thomas R. Lichtenstein)

Support Staff

Carol Henderson
Mary Warren-Pilson
Kimberly Shea

NFPA Staff Editors

Pamela Nolan
Kim Cervantes
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Note: Membership on a committee shall not in and of itself constitute an endorsement of the Association or any document developed by
the Committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on minimizing the risk of electricity as a source of
electric shock and as a potential ignition source of res and explosions. It shall also be responsible for text to minimize the propagation
of re and explosions due to electrical installations.
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90.1 ARTICLE 90

INTRODUCTION

NFPA 70

National Electrical Code®
2011 Edition

IMPORTANT NOTE: This NFPA document is made
available for use subject to important notices and legal
disclaimers. These notices and disclaimers appear in all
publications containing this document and may be found
under the heading “Important Notices and Disclaimers
Concerning NFPA Documents.” They can also be ob-
tained on request from NFPA or viewed at
www.nfpa.org/disclaimers.

This 2011 edition includes the following usability fea-
tures as aids to the user. Changes other than editorial are
highlighted with gray shading within sections and with ver-
tical ruling for large blocks of changed or new text and for
new tables and changed or new gures. Where one or more
complete paragraphs have been deleted, the deletion is in-
dicated by a bullet (') between the paragraphs that remain.
The index now has dictionary-style headers with helpful
identi ers at the top of every index page.

ARTICLE 90
Introduction

90.1 Purpose.

(A) Practical Safeguarding. The purpose of this Code is
the practical safeguarding of persons and property from
hazards arising from the use of electricity.

(B) Adequacy. This Code contains provisions that are con-
sidered necessary for safety. Compliance therewith and
proper maintenance results in an installation that is essen-
tially free from hazard but not necessarily efficient, conve-
nient, or adequate for good service or future expansion of
electrical use.

Informational Note: Hazards often occur because of over-
loading of wiring systems by methods or usage not in con-
formity with this Code. This occurs because initial wiring
did not provide for increases in the use of electricity. An
initial adequate installation and reasonable provisions for
system changes provide for future increases in the use of
electricity.

(C) Intention. This Code is not intended as a design speci-
cation or an instruction manual for untrained persons.

(D) Relation to Other International Standards. The re-
quirements in this Code address the fundamental principles
of protection for safety contained in Section 131 of Inter-
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national Electrotechnical Commission Standard 60364-1,

Electrical Installations of Buildings.
Informational Note: [EC 60364-1, Section 131, contains
fundamental principles of protection for safety that encom-
pass protection against electric shock, protection against
thermal effects, protection against overcurrent, protection
against fault currents, and protection against overvoltage.
All of these potential hazards are addressed by the require-
ments in this Code.

90.2 Scope.

(A) Covered. This Code covers the installation of electrical

conductors, equipment, and raceways; signaling and commu-

nications conductors, equipment, and raceways; and optical
ber cables and raceways for the following:

(1) Public and private premises, including buildings, struc-
tures, mobile homes, recreational vehicles, and oating
buildings

(2) Yards, lots, parking lots, carnivals, and industrial sub-
stations

(3) Installations of conductors and equipment that connect
to the supply of electricity

(4) Installations used by the electric utility, such as office
buildings, warehouses, garages, machine shops, and
recreational buildings, that are