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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS
NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document contained herein
is one, are developed through a consensus standards development process approved by the American National Standards
Institute. This process brings together volunteers representing varied viewpoints and interests to achieve consensus on fire
and other safety issues. While the NFPA administers the process and establishes rules to promote fairness in the development
of consensus, it does not independently test, evaluate, or verify the accuracy of any information or the soundness of any
judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether special,
indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance on NFPA
Standards. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any information published
herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other services for or
on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any person or entity to someone
else. Anyone using this document should rely on his or her own independent judgment or, as appropriate, seek the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA Standards.
Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with this document. Any
certification or other statement of compliance with the requirements of this document shall not be attributable to the NFPA
and is solely the responsibility of the certifier or maker of the statement.
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Amendments or corrected by Errata. An official NFPA Standard at any point in time consists of the current
edition of the document together with any Tentative Interim Amendment and any Errata then in effect.

In order to determine whether an NFPA Standard has been amended through the issuance
of Tentative Interim Amendments or corrected by Errata, visit the “Codes & Standards” section on NFPA’s
website. There, the document information pages located at the “List of NFPA Codes & Standards” provide
up-to-date, document-specific information including any issued Tentative Interim Amendments and Errata.

To view the document information page for a specific NFPA Standard, go to
http://www.nfpa.org/docinfo to choose from the list of NFPA Standards or use the search feature to select
the NFPA Standard number (e.g., NFPA 101). The document information page includes postings of all
existing Tentative Interim Amendments and Errata. It also includes the option to register for an “Alert”
feature to receive an automatic email notification when new updates and other information are posted
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) 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 or corrected by Errata. An official NFPA Standard 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 Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the
Development of NFPA Standards shall not be considered the official 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 Standard. The users of NFPA Standards 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 Standards.
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 Standard 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 constitute or include essential patent claims under the
ANSI Patent Policy. If, in connection with the ANSI Patent Policy, a patent holder has filed 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 filed 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 Standards 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 Standards 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 Standards 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 Standards, contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards 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 standards 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. All NFPA codes and standards can be
viewed at no cost at www.nfpa.org/docinfo.
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This edition of NIFPA 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 13-16, 2016,
in Las Vegas, NV. It was issued by the Standards Council on August 4, 2016, with an effective date of
August 24, 2016, and supersedes all previous editions.

This document has been amended by one or more Tentative Interim Amendments (TIAs) and/or
Errata. See “Codes & Standards” at www.nfpa.org for more information.

This edition of NFFPA 70 was approved as an American National Standard on August 24, 2016.

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 Regulations Governing the Development of NFPA Standards, a National
Electrical Code First Draft Report containing proposed amendments to the 2014 National Electrical
Code was published by NFPA in July 2015. This report recorded the actions of the various Code-
Making Panels and the Correlating Committee of the National Electrical Code Committee on each
public input and first revision that had been made to revise the 2014 Code. The report was published
at www.nfpa.org/70. Following the close of the public comment period, the Code-Making Panels
met, acted on each comment, and created some second revisions, which were reported to the
Correlating Committee. NFPA published the National Electrical Code Second Draft Report in April
2016, which recorded the actions of the Code-Making Panels and the Correlating Committee on
each public comment on the National Electrical Code Committee First Draft Report. The National
Electrical Code First Draft Report and the National Electrical Code Second Draft Report were
presented to the 2016 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 2016 NFPA Conference and Expo, Section members had the 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 2016 June Technical Session.

This 54th 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, 2008, 2011,
and 2014.

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 certification.

NFPA 70, National Electrical Code, NFPA, and National Fire Protection Association are registered trademarks of the National Fire Protection Association,
Quincy, Massachusetts, 02169



Copyright 2017 National Fire Protection Association (NFPA®). Licensed, by agreement, for individual use and download on 11/10/2017 to Lori Brown for designated user Lori Brown. No other reproduction or transmission in any
form permitted without written permission of NFPA®. For inquiries or to report unauthorized use, contact licensing@nfpa.org.

NATIONAL ELECTRICAL CODE

Contents
90 Introduction ..........ccooevviiiiniiiiii 70- 30 Part VI.  Equipment Grounding and Equipment
Grounding Conductors ..........cceveveriiiiiiavenennnes 70- 121
Chapter 1 General Part VII.  Methods of Equipment Grounding .................... 70- 125
100 DEANITONS ...oveovveeeeeeeeeeeeeeeeeeee e 70- 33 Part VIIL. - Direct-Current SyStems ..........oocurveerisnrinciinnns 70- 127
Part I. General . 70— 33 PartIX. Instruments, Meters, and Relays .............c........... 70— 128
PartII.  Over 1000 Volts, Nominal ........cocerereeeerereeeenn. 70- 42 PartX.  Grounding of Systems and Circuits of over
110 Requirements for Electrical Installations ........... 70— 43 1000 VOIS .o 70- 129
Part L. GeNeral oo 70— 43 280 Surge Arresters, Over 1000 Volts .. 70- 131
Part II. 1000 Volts, Nominal, or Less ..........ccceevrrerernnne. 70- 47 Part I. General ..o 70- 131
PartIII. ~ Over 1000 Volts, Nominal ..........ccceevevervverrnennnn. 70— 49 PartIL. Installation ..........ccooiiieiiiiiiicce 70- 132
Part IV.  Tunnel Installations over 1000 Volts, Nominal .. 70- 52 PartIII. ~ Connecting Surge ArTesters ..o 70— 132
Part V. Manholes and Other Electrical Enclosures 285 Surge-Protective Devices (SPDs), 1000 Volts or
Intended for Personnel Entry .........cccccoccevinee 70— 53 LESS e 70— 132
Part I. General ...... 132
Chapter 2 Wiring and Protection PartIl.  Installation 133
200 Use and Identification of Grounded Part III.  Connecting SPDS ........ccccceivivinneeiinirieeeeene 70- 133
Conductqrs s 70— 55 Chapter 3 Wirmg Methods and Materials
210 Branch CircCuits ......o.ecveeververienierieniesieseniesieseeseeneas 70- 57
Part I. General ProviSIONs .......oo.eeeeeeeeeeeeeeeeeeeeeeens 70— 57 300 General Requirements for Wiring Methods and
Part II. Branch-Circuit Ratings ..........ocoevevevreciernceennnns 70- 61 Materials ........coovoviiiiiiiii 70- 134
PartIIl.  Required Outlets ... 70— 63 Part I. General Requirements ............ccococeviiiiiincinnns 70- 134
215 B 70— 67 Part II. Requirements for over 1000 Volts, Nominal ...... 70- 143
220 Branch-Circuit, 310 Conductors for General Wiring ..............cccoceee. 70- 144
CalCulAtions .....c.cueeveveeeeeieieeieieeeereeetee e 70 Part L. General 144
Part 1. GENETAL ... 70 Part I Installation .. . 145
Part I1. Branch-Circuit Load Calculations 70 PartIII. ~ Construction Specifications ...........cc.cceceeveeeenene. 70- 154
PartIII.  Feeder and Service Load Calculations ............... 70- 72 312 Cabinets, Cutout Boxes, and Meter Socket
Part IV. Op[iona] Feeder and Service Load ENClOSUTES ....vvvviieiiiieeeeiiee e 70- 171
Calculations 75 Part L. Scope and Installation ...........ccccccceeevvieeccnnnnnn. 70— 171
Part V. Farm Load Calculations . 77 PartII.  Construction Specifications ...........cececcevrvrunneee 70- 173
225 Outside Branch Circuits and Feeders ................. 70- 78 314 Outlet, Device, Pull, and Junction Boxes;
Part L. GENETAL ..o 70— 78 Conduit Bodies; Fittings; and Handhole
Part II. Buildings or Other Structures Supplied by a ENCIOSUTES ..ottt 70— 175
Feeder(s) or Branch Circuit(s) .........ccceeevvvnnnes 70- 81 Part L. Scope and General ...........cococcevviiiiiiiicniiinine 70- 175
PartIII. ~ Over 1000 VOItS. .....ocvevvenennn. 70— 82 Part II. Installation ......ccceceeeeerineneneneeeeeeeene 70— 175
230 Services ......... . 70— 84 PartIII.  Construction Specifications .............ccocecvvveininnns 70— 181
Part I. General . 70— 84 Part IV. Pull and Junction Boxes, Conduit Bodies, and
Part II. Overhead Service Conductors .............coevvveeeeenn. 70— 85 Handhole Enclosures for Use on Systems over
Part III.  Underground Service Conductors ............c........ 70— 86 1000 Volts, Nominal .........ccceceiiininiereiiiiinnen 181
Part IV.  Service-Entrance Conductors ............ccceeevvveneen. 70— 86 320 Armored Cable: Type AC . 182
Part V. Service Equipment — General .........cccccovurveenne. 70— 89 Part I. General .......oooeveiiiiieeciie e 182
Part VI.  Service Equipment — Disconnecting Means ..... 70— 89 Part II. INStallation ........ccccveeieiiiiiiie e s 182
Part VII. ~ Service Equipment — Overcurrent Protection .. 70— 90 PartIII.  Construction Specifications ...........c.ccccocevvriinnnins 70— 183
Part VIII.  Services Exceeding 1000 Volts, Nominal ............ 70- 92 322 Flat Cable Assemblies: Type FC ..o, 70- 183
240 Overcurrent Protection ...........c.cccceeveeeveievennnne. 70- 93 Part L. General ..o ... 70— 183
Part I. GENETAL ..o 70- 93 PartIl.  Installation ........ccccooiinnne .. 70— 184
Part I1. LOCALON oot 70— 96 PartIIl.  Construction Specifications ...... . 70— 184
Part III.  ENCIOSUTES .....ovvveeeeieieeeeeeeeeeceeeeeeeeee e 70- 99 324 Flat Conductor Cable: Type FCC .....ocovivriinnnn 70- 184
Part I'V. Disconnecting and GUarding ............. 70— 99 Part 1. (@1 TS =) TN 184
Part V. Plug Fuses, Fuseholders, and Adapters . . 70— 99 PartIl.  Installation 185
Part VL. Cartridge Fuses and Fuseholders ....... . 70- 100 PartIII.  Construction Specifications ...........cccoceevveeenene. 70— 186
Part VIL.  Circuit Breakers ...........ovveureerrresreesnsresesesnnns 70— 100 326 Integrated Gas Spacer Cable: Type IGS . - 70— 186
Part VIII.  Supervised Industrial Installations ..................... 70- 101 Part 1. General ....... .. 70— 186
Part IX. Overcurrent Protection over 1000 Volts, Part II. Installation ........ccccceeeeeeenn. ... 70— 186
NOIUNG oo 70- 103 PartIIl.  Construction Specifications ............c.ooeevverivnnee. 70- 186
250 Grounding and Bonding . 70— 103 328 Medium Voltage Cable: Type MV ....................... 70- 187
Part I. General ..o . 70— 103 Part 1. GENETAL e 70- 187
Part II. System Grounding ..........coceceeeeeeerreereeneenneenns 70— 106 Part IL. Installation .........cccoeiiiiiiiiiiiie 70- 187
Part III.  Grounding Electrode System and Grounding PartIIl. ~ Construction Specifications ... 70— 188
Electrode COndUCLOT ........oeveveeeeeieeeeeeeeeeeeeeennns 70— 112 330 Metal-Clad Cable: Type MC . 188
PartIV.  Enclosure, Raceway, and Service Cable Part L. General .....coiiiiinininnn, 188
CONNECHONS ...vvvveievieieeieeveeeteee et 70- 116 Part IL. Installation 188
Part V. BONAING cvoovveoeeeocveeceeenseseeeeeee oo 70— 117 PartIIl.  Construction Specifications ...........cocuevuvvnnnn. 70- 189
332 Mineral-Insulated, Metal-Sheathed Cable: Type
MI e e 70— 189

70 -2 NATIONAL ELECTRICAL CODE 2017 Edition



Copyright 2017 National Fire Protection Association (NFPA®). Licensed, by agreement, for individual use and download on 11/10/2017 to Lori Brown for designated user Lori Brown. No other reproduction or transmission in any

form permitted without written permission of NFPA®. For inquiries or to report unauthorized use, contact licensing@nfpa.org.

CONTENTS
Part I. General ... 70- 189 PartII.  Installation ..o 70- 211
PartII.  Installation .........ccccocooiiiiiiiiiiiicccs 70— 190 Part IIl.  Construction Specifications ............cceceeviiinenen. 70- 212
Part III. ~ Construction Specifications ...........c.ccccccevvvvinnnnns 70— 190 362 Electrical Nonmetallic Tubing: Type ENT ......... 70- 212
334 Nonmetallic-Sheathed Cable: Types N Part I. General ... . 70— 212
and NMS .. 191 PartII.  Installation .........cccceeee. . 70— 212
Part I. General ...... . 191 PartIII.  Construction Specifications . 70- 213
PartII.  Installation ... 191 366 Auxiliary GUers ........ccoccoeiiiiiiiiiiciicece, 70- 213
Part III. ~ Construction Specifications ...........c.ccccecevviinnnns 192 Part I. General ... 70- 213
336 Power and Control Tray Cable: Type TC . 193 PartII.  Installation . 70- 214
Part . General ... 193 PartIII.  Construction Specifications ...........ccccceeveveeenene. 70- 215
Part IL. Installation ..........cccoiiiiiiiiiiiiiccce 193 368 BUSWAYS ..oooviiiiiii 70- 215
PartIII. ~ Construction Specifications . 194 Part I. General Requirements . .. 70— 215
338 Service-Entrance Cable: Types SE and USE ....... 70- 194 Part II. Installation ... .. 70- 215
Part I. General . 194 Part III.  Construction ..........cccoceevevievnicnvercieiceeceiennn .. 70- 217
Part II. INSAllAtiON ..ovvvvviiiiiiiiiiiieecceeeeeee e 70— 194 Part IV. Requirements for Over 1000 Volts, Nominal ..... 70— 217
PartIII.  Construction Specifications .........cccccccoeeeueieinne 70— 195 370 Cablebus ........oooiiiii 70- 217
340 Underground Feeder and Branch-Circuit Part I. General ..... . 70— 217
Cable: Type UF ....ccooiiiiiiiiiiiciccs 195 PartII.  Installation ... . 70— 217
Part I. General ......... . 195 Part III.  Construction Specifications .......... . 70- 218
PartII.  Installation ..........ccccocoviiiiiiiiiiiccccs 195 372 Cellular Concrete Floor Raceways ...................... 70- 218
Part III. ~ Construction Specifications ..........c..cccocevvevinnnns 196 Part I. General ..o 70- 218
342 Intermediate Metal Conduit: Type IMC . . 196 PartII.  Installations ..........ccccoceeeie. .. 70- 219
Part I. General ... 196 374 Cellular Metal Floor Raceways .............cccccoveuenee 70- 219
Part II.  Installation ........cccocooiiiiniiininiiceicccceans 196 Part I. General ... 70- 219
PartIII. ~ Construction Specifications .... 197 PartIl.  Installation ............ . 70— 219
344 Rigid Metal Conduit: Type RMC ... . 197 PartIII.  Construction Specifications .. .. 70— 220
Part I. General ..o . 197 376 Metal Wireways ................... ... 70— 220
Part Il Installation ........cccooveiieiiiciniiece e 197 Part I. General ... 70— 220
PartIII.  Construction Specifications ............cccoecvevveurennne. 199 Part II. Installation ..o 70- 220
348 Flexible Metal Conduit: Type FMC .. . 199 PartIII.  Construction Specifications . 70— 221
Part I. General ... 199 378 Nonmetallic Wireways ...........cccocoeiiiiinniiicinnns 70- 221
Part II.  Installation ...........cccoooiiininiiiiicccs 199 Part L. General ... 70- 221
350 Liquidtight Flexible Metal Conduit: Type PartII.  Installation ........cccocoeee. . 70— 221
LFMC .. .. 70— 200 PartIII.  Construction Specifications ... . 70— 222
Part I General ... .. 70— 200 380 Multioutlet Assembly .......... o 70— 222
PartII.  Installation ... 70— 201 Part I. General ..o 70— 222
Part III.  Construction Specifications ...........cceeveveuiiennnn. 70— 201 PartII.  Installation ..o 70— 222
352 Rigid Polyvinyl Chloride Conduit: Type PVC...... 70— 202 382 Nonmetallic Extensions . 70— 223
Part I. General ... 70— 202 Part I. General .......cccoevenen .. 70— 223
PartII.  Installation . 70— 202 PartII.  Installation ... 70— 223
PartIII.  Construction Specifications ...........c.ccccocevviinnnns 70— 203 PartIIl.  Construction Specifications (Concealable
353 High Density Polyethylene Conduit: Type Nonmetallic Extensions Only) ..........ccccoeeeennnne. 70— 224
HDPE Conduit ......ccooovoviiciciieeieicccccciies 70— 204 384 Strut-Type Channel Raceway . .. 70— 224
Part L General ..o 70— 204 Part I General ... 70— 224
PartII.  Installation ... 70— 204 PartII.  Installation ........cccccoveviiiiicniiiicceceene 70— 224
Part III. ~ Construction Specifications ...........c.ccccoeieiiennns 70— 205 Part III.  Construction Specifications .. 70— 225
354 Nonmetallic Underground Conduit with 386 Surface Metal Raceways ... .. 70— 225
Conductors: Type NUCC ........ccoccvviiiiininnnne. 70— 205 Part I. General .......cocoovernnnne. .. 70— 225
Part L. General ... 70— 205 PartII.  Installation ... 70- 226
PartII.  Installation ...........cccoooiiiiiiiiiiii 70— 205 PartIII.  Construction Specifications ...........c.cccocevvniinnnins 70- 226
Part III. ~ Construction Specifications ..........c...cceevireennns 70— 206 388 Surface Nonmetallic Raceways .. 226
355 Reinforced Thermosetting Resin Conduit: Type Part I. GENETAL . 70- 226
RTRC ..o 70— 206 Part II.  Installation ... 70— 226
Part . General ... .. 70— 206 PartIII.  Construction Specifications ............ceeeeeeucucucunns 70— 227
PartII.  Installation ..o ... 70— 206 390 Underfloor RaCeWays ............cccovevvccmrnneiiieinnnne 70— 227
PartIII.  Construction Specifications ..........cccccceureueiennne 70— 207 392 Cable Trays .............
356 Liquidtight Flexible Nonmetallic Conduit: Type Part I. General ..o 70— 228
LENC .o 70— 208 PartII.  Installation ...........ccovviiiiiiiiiiieecce 70— 228
Part I. General ... . 70- 208 Part III.  Construction Specifications ...........ececcevrvrvneenen. 70— 234
PartII.  Installation . 70- 208 393 Low-Voltage Suspended Ceiling Power
PartIII.  Construction Specifications .............. .. 70- 209 Distribution SyStems ..........cccoovevrieiiniininiiiiiiinnns 234
358 Electrical Metallic Tubing: Type EMT ................ 70- 210 Part I. General ... 234
Part I. General ..o Part II. Installation ........c.ccocoeiiiiiiiiiiice 235
PartII.  Installation PartIII.  Construction Specifications . 236
Part III. ~ Construction Specifications ...........c.ccccoveiniiinnns 70— 211 394 Concealed Knob-and-Tube Wiring ..................... 70- 236
360 Flexible Metallic Tubing: Type FMT .................. 70- 211 Part I. General ..o 70- 236
Part L. General ......coovoiiiiiii 70- 211 PartII.  Installation ... 70- 236

2017 Edition NATIONAL ELECTRICAL CODE

70-3



Copyright 2017 National Fire Protection Association (NFPA®). Licensed, by agreement, for individual use and download on 11/10/2017 to Lori Brown for designated user Lori Brown. No other reproduction or transmission in any

form permitted without written permission of NFPA®. For inquiries or to report unauthorized use, contact licensing@nfpa.org.

NATIONAL ELECTRICAL CODE

Part III.
396

Part I.

Part II.
398

Part I.

Part II.

Part II1.
399

400
Part I.
Part II.
Part II1.
402
404
Part I.
Part II.
406

408
Part I.
Part II.
Part III.
Part IV.
409
Part I.
Part II.
Part III.
410
Part I.
Part II.
Part II1.

Part IV.
Part V.
Part VI.
Part VII.
Part VIII.
Part IX.
Part X.

Part XI.
Part XII.
Part XIII.

Part XIV.
Part XV.
411
422
Part I.
Part II.
Part II1.
Part IV.
Part V.
424
Part I.
Part II.
Part III.

Part IV.

Part V.
Part VI.

70 -4

Construction Specifications ............ccccocoeveennnne. 70—
Messenger-Supported Wiring ..........c.ccocceeeennene. 70—
General ....ooeoiiiiiiiiiiiee e 70—
INStallation ....ceeeeeeeieieieieeeee e 70—
Open Wiring on Insulators 70-
General .....ccooveveieeeiennn. e 70—
Installation . 70—
Construction Specifications ..........c.cccoeeeveeinne. 70—
Outdoor Overhead Conductors over

1000 VOIS ..o 70—
Chapter 4 Equipment for General Use
Flexible Cords and Flexible Cables ..................... 70—
GENETAL ..o 70—
Construction Specifications ..........c.cccocoeveennnne. 70—
Portable Cables Over 600 Volts, Nominal 70—
Fixture WIres .......cocecevevenenenenenenenns 70—

Switches .........

Installation

Construction Specifications ............ccceceeveeienene. 70—
Receptacles, Cord Connectors, and Attachment
Plugs (Caps) .c.cueeeeveeeeeeieriiireeeieeeeeeeeeeeeees 70—
Switchboards, Switchgear, and Panelboards 70—

General
Switchboards and Switchgear

Panelboards .........cccceviiiiiiiie 70—
Construction Specifications ............cccocovveennnne. 70—
Industrial Control Panels ............ccccocoooiiinnns 70—
General ... 70—
Installation 70-
Construction Specifications ............... 70—
Luminaires, Lampholders, and Lamps . . 70—
General ... 70-
Luminaire Locations ...........cccccovviviicciicinnnnes 70-
Provisions at Luminaire Outlet Boxes,

Canopies, and Pans ...........cccoceeviiiiniincinns 70-
Luminaire Supports .. . 70—
Grounding ... . 70—
Wiring of Luminaires ... . 70—
Construction of Luminaires ...........ccccoceeveverncnen. 70—
Installation of Lampholders ...........ccccccovvvnenennn. 70—
Lamps and Auxiliary Equipment ........c.c.ccocoe..... 70—
Special Provisions for Flush and Recessed
LUuminaires ........ccooevvvviiiiiciceieniccceeene 70—
Construction of Flush and Recessed

LUuminaires ........cccoevviiiiiiicioeneicccneene 70—
Special Provisions for Electric-Discharge

Lighting Systems of 1000 Volts or Less ............... 70—
Special Provisions for Electric-Discharge

Lighting Systems of More Than 1000 Volts ........ 70—
Lighting Track e 70—
Decorative Lighting and Similar Accessories ..... 70—
Low-Voltage Lighting e 70—
APPlANCES ..o 70—
General ... 70-
Installation ... 70—
Disconnecting Means ............ccocoovvvniiincinciinnnns 70—
Construction .......... 70-
Marking .......ccccccovviiininiiiiiiiccceees 70-
Fixed Electric Space-Heating Equipment 70-
General ......ooociiiiii e 70-
Installation .........ccccveveiniiiiiicccecececces 70—
Control and Protection of Fixed Electric Space-
Heating EQUipment .........cccccoeeeeiinnecccennn. 70—
Marking of Heating Equipment .. . 70—
Electric Space-Heating Cables .. . 70—
Duct Heaters .......cccoovviiiviniiiiiiicccceenne 70—

241
241
250
251
251
254
254
257

258
262

264
264
265
265
265
266
267
267
268

269
269
270
270
271
272
272

272
273
273

274
275
275
275
276
276
276
278
279
280
280
280
281

281
282
282
284

Part VII.
Part VIII.
Part IX.

Part X.

425

Part .
Part II.
Part III.

Part IV.
Part V.
Part VI

Part VII.
426

Part I.

Part II.

Part I11.

Part IV.

Part V.

Part VI.
427

Part I.
Part I1.
Part III.
Part IV.
Part V.
Part VI.
Part VII.
430
Part I.
Part II.
Part III.
Part IV.

Part V.

Part VI.
Part VII.
Part VIII.
Part IX.
Part X.
Part XI.
Part XII.
Part XIII.
Part XIV.
440
Part I.
Part II.
Part III.

Part IV.
Part V.
Part VI.

Part VII.
445
450

Part I.
Part II.

Resistance-Type Boilers .........coooviiiiiiiiiiinnns 70— 285
Electrode-Type Boilers .........cooooiiiiiiiiiiinnn 70— 285
Electric Radiant Heating Panels and Heating
Panel Sets ......cccooviiiiiiiiiiiiic 70- 286
Low-Voltage Fixed Electric Space-Heating
Equipment .......ccoooiiiiiiiii 70— 287
Fixed Resistance and Electrode Industrial
Process Heating Equipment ..........c.ccoooveveiennnn 70— 288
General ... 70- 288
Installation ..o 70- 288
Control and Protection of Fixed Industrial
Process Heating Equipment ............cccccoveveennnne 70- 289
Marking of Heating Equipment . 70— 290
Fixed Industrial Process Duct Heaters ............... 70- 290
Fixed Industrial Process Resistance-Type
BOILETS vttt 70- 290
Fixed Industrial Process Electrode-Type Boilers 70— 291
Fixed Outdoor Electric Deicing and Snow-
Melting Equipment .........cccocoeciiiiniccinnnnn. 70— 292
General ................. 292
Installation . 292
Resistance Heating Elements ..........cococcoccuennnne. 70— 292
Impedance Heating .........ccocoeveeiininrnecccnnne. 70— 293
Skin-Effect Heating .........cccccevvvveveecoininnieieeenns 70— 293
Control and Protection ..........cccccevevececeevnnnnen 70— 294
Fixed Electric Heating Equipment for Pipelines
and Vessels 70— 294
General ....... . 70— 294
Installation 70- 295
Resistance Heating Elements ............coccoeninnenn. 70— 295
Impedance Heating .........ccoovoveuiiiiniiiiiinnnnnn, 70— 295
Induction Heating .........cccoveveviiiiiniiiiiiiiin, 70- 296
Skin-Effect Heating ... . 70— 296
Control and Protection ....................... .. 70— 296
Motors, Motor Circuits, and Controllers . 70— 297
GENETAL ... 70- 297
Motor Circuit Conductors ...........ccccceeerrreinnnnes 70— 302
Motor and Branch-Circuit Overload Protection 70— 304
Motor Branch-Circuit Short-Circuit and
Ground-Fault Protection ............cccococeevcnunnnnnes 70- 307
Motor Feeder Short-Circuit and Ground-Fault
Protection ..........ccoocoveenniniiiiiccccceeeees 70- 310
Motor Control Circuits ............cocoeveecceunnenennnnns 70- 310
Motor Controllers ..........cccoeeeeeeerirereenereneennns 70- 312
Motor Control Centers ..........ceceeeeererre