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IMPORTANT NOTICES AND DISCI.AIMERS CONCERNING 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 p rocess approved by the 
Am erican National Standards Institute. This process brings together volunteers representing varied viewpoints 
and interests to ach ieve consensus on fi re and other safety issues. While the NFPA administers the process and 

establishes rules to promote fai rness in the development of consen sus, it does not independently test, evaluate, 
or verify th e accuracy of any info rmatio n or the sound ness of any judgments contained in NFPA Standards. 
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wh e ther special, indirect, consequen tial 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 
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In issuing an d making NFPA Standards available, the NFPA is not undertaking to render p rofessional or other 
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judgment or, as appropriate, seek tl1e advice of a competent professiona l in determining the exercise of 
reasonable care in any given circumstances. 
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS 

Updating of NFPA Standards 

Users ofNFPA 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these documents may be superseded at any time by the issuance of new editions or may be amended from time to 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 con-ected by Errata. An official NFPA Standard at 
any point in time consists of the cwTent 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 1-eferenced in, related to, 
or asserted in connection with an NFPA Standard. The users of NFPA Standa1-ds bear the sole responsibility fo1-
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 d1at 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 rea5onable 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, standard ization, and the 
promotion of safe practices and methods. By making these document5 available fo1- use and adoption by public 
authorities and p1-ivate users, the NFPA does not waive any rights in copyright to these documents. 

Use ofNFPAStandardsfor regulatory purposes should be accomplished through adoption by reference. The term 
"adoption by reference" means the citing of tide, 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 conce1-ning 
adoption of NFPA Standards, contact NFPA at the address be low. 

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 d1e 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 \vww.n:fpa.org. All NFPA codes and standards can be 
viewed at no cost at www.nfpa.org/docinfo. 
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NFPA 70® 

National Electrical Code® 

2020 Edition 

This edition of NFPA 70, National Electrical Code, was prepared by the National Electrical Code 
Committee and acted on by NFPA at itsJtme Association Technical Meeting held June 17-20, 2019, 
in San Antonio, TX. It was issued by the Standards Council on August 5, 2019, with an effective date 
of August 25, 2019, and supet·sedes all previous editions. 

This Code was issued with Tentative Interim Amendments (TlAs) that impacted provisions in 
210.52(C) (2), 240.67(C), 240.87(C), 725.121 (C), and Annex D3. For more information on TIA~. see 
www.nfpa.org/70 and Section 5 of the Regulations Governing the Development of NFPA Standards 
available at www.nfpa.org/ regs. 

This edition of NFPA 70was approved as an American National Standard on August 25, 2019. 

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 do cum en twas developed in 1897 as a result of the united efforts of various 
insurance, electrical , architectural, and allied interests. 

ln accordance with the Regulations Governing the Development of NFPA Standards, a National Electrical 
Code first draft report containing proposed amendments to the 2017 National fiectrical Code was 
published by NFPA in July 2018. This t·eport recorded the actions of the various code-making panels 
and the correlating committee of the National Electr ical Code Committee on each public input and 
first revision that had been made to revise the 2017 Cocle. 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 NationalJ!,'lechical Code second draft report in April 2019, which 
recorded the actions of the code-making panels and the correlating corrunittee on each public 
comment on the National Electrical Code Committee first draft report. The National Elect1ical Code 
first draft report and the NationalElect1ical Code second draft report were presented to the 2019 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 Elecu·ical Section codes and standards 
review session held at the 2019 NFPA Conference and Expo, section members had the opportunity 
to discuss and review the report of the National Elecu·ical Code Committee prior to the adoption of 
this edition of the Code by the association at its 2019 June Technical Meeting. 

This 55th edition supersedes all other previous editions, supplements, and printings dated 1897, 
1899, 1901, 1903, 1904, 1905, 1907, 1909,1911, 191 3, 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, 
2014, and 2017. 

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 insurnnce 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, Ma.o;.,achusetts 02169. 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


90 

100 
Part I. 
Part II. 
Part Ill. 

llO 
Part I. 
Part II. 
Part Ill. 
Part IV. 
Part \I. 

200 

210 
Part I. 
Part II. 
Part Ill. 

215 
220 

Part I. 
Part II. 
Part Ill. 
Part IV. 

Part \I. 
225 

Part I. 
Part II. 

Part Ill. 
230 

Part I. 
Part II. 
Part Ill. 
Part IV. 
Part \I. 
Part VI. 
Part VII. 
Part VIII. 

240 
Part I. 
Part II. 
Part Ill. 
Part IV. 
Part \I. 
Part VI. 
Part VII. 
Part VIII. 
Part IX. 

242 
Part I. 
Part II. 

Part Ill. 
250 

Part I. 
Part II. 

70-2 

NATIONAL ELECTRICAL CODE 

Contents 

In troduction ......................................................... 70- 29 

Chapter 1 General 

Definitions ........................................................... . 
General ................................................................ . 
O ver 1000 Volts, Nominal ................................... . 
Hazardous (Classified) Locations (CMP-14) ... . 
Requirement~ for Electrical Installations .......... . 
General ................................................................ . 
1000 Volts, Nominal, or Less .............................. . 
O ver 1000 Volts, Nominal ................................... . 
Tunnel Installations over 1000 Volts, Nominal .. 
Manholes and Other Electrical Enclosures 
Intended for Personnel Entry ............................ . 

Chapter 2 Wiring and Protection 

Use and Identification of Grounded 
Conductors ................................................... ....... . 
Branch Circuits .......................... ......................... . 
General Provisions .............................. ................ . 
Branch-Circuit Ratings ..................... .................. . 
Required Oudets ................................................. . 
Feeders ................................................................. . 
Branch-Circuit, Feeder, and Service Load 
Calculations ......................................................... . 
General ................................................................ . 
Branch-Circuit Load Calculations ................. ..... . 
Feeder and Service Load Calcu lations .............. . 
Optional Feeder and Service Load 
Calculations .................................................. ....... . 
Farm Load Calcu lations ...................................... . 
Outside Branch Circuits and Feeders ................ . 
General ................................................................ . 
Buildings or Od1e r Strucnires Supplied by a 
Feeder (s) or Branch Circuit(s) .......................... . 
Over 1000 Volts .. ................................... .......... .... . 
Services .................................................. .......... .... . 
General ................................................... .......... ... . 
O verhead Service Conductors ..................... ....... . 
Unde rground Service Conductors .............. ....... . 
Service-Entrance Conductors ....................... ...... . 
Service Equipment - General ........ .................. . 
Service Equipment - D isconnecting Means .... . 
Service Equipment - Overcurrent Protection .. 
Services Exceeding 1000 Volts, Nominal ........... . 
O vercurrent Protection ...................................... . 
General ........................................................ ........ . 
Location ........................................... ..... ............... . 
Enclosures ....................................... .......... ..... ..... . 
Disconnecting and Guarding ............................. . 
Plug Fuses, Fuseholders, and Adapters .......... ... . 
Cartridge Fuses and Fuseholders ....................... . 
Circ uit Breakers ........................................ ..... ..... . 
Supervised Industrial Installations ..................... . 
O vercurrent Protection over 1000 Volts, 
Nominal ............................................................... . 
O vervoltage Protection ................................. ...... . 
General ................................................................ . 
Surge-Protective Devices (SPDs), 1000 Volts or 
Less ...................................................................... . 
Surge Arresters, O ver 1000 Volts ................. ....... . 
Grounding and Bonding .................................... . 
Gene ral ......................................... ............... ........ . 
System Grounding ...... .............................. ..... ..... . 

70- 32 
70- 32 
70- 41 
70- 42 
70- 46 
70- 46 
70- 50 
70- 52 
70- 55 

70- 56 

70- 58 
70- 60 
70- 60 
70- 65 
70- 68 
70- 71 

70- 73 
70- 73 
70- 74 
70- 76 

70- 79 
70- 81 
70- 82 
70- 82 

70- 85 
70- 86 
70- 88 
70- 88 
70- 89 
70- 90 
70- 91 
70- 93 
70- 93 
70- 95 
70- 96 
70- 97 
70- 97 
70- IOI 
70- 104 
70- 104 
70- 104 
70- 104 
70- 105 
70- 107 

70- 108 
70- 109 
70- 109 

70- 109 
70- l lO 
70- 111 
70- Ill 
70- 113 

Part IU . 

Part IV. 

Part\/. 
Part VI. 

Part VII. 

Part \/Ill . 
Part IX. 
Part X. 

Grounding Electrode System and Grounding 
Electrode Conductor.. ......................................... 70- 120 
Enclosure, Raceway, and Service Cable 
Connections ......................................................... 70- 125 
Bonding ............................... ................................. 70- 125 
Equipment Grounding and Equipment 
Grounding Conductors....................................... 70- 129 
Methods of Equipment Grounding Conductor 
Connections..................................... ............... ..... 70- 133 
Direct-Current Systems ....... ................................. 70- 135 
Instruments, Meters, and Re lays ...... ................... 70- 136 
Grounding of Systems and Circ uits of over 
1000 Volts .......... ............................................. ...... 70- 137 

300 

Chapter 3 Wiring Methods and Materials 

General Requirements for Wiring Memods and 

Part I. 
Part II . 

310 
Part I. 
Part II . 
Part Ill. 

3ll 
Part I. 
Part II . 
Part Ill. 
Part 1\1. 

312 

Part I. 
Part II . 

314 

Part I. 
Part II . 
Part Ill. 
Part 1\1. 

320 
Part I. 
Part II . 
Part Ill. 

322 
Part I. 
Part II . 
Part Ill. 

324 
Part I. 
Part II . 
Part Ill. 

326 
Part I. 
Part II . 
Part Ill. 

330 
Part l. 
Part II. 
Part 111. 

332 

Part l. 
Part II. 

Materials............................................................... 70- 140 
General Requirements ..................... .................... 70- 140 
Requirements for over 1000 Volts, Nominal ...... 70- 149 
Conducrors for Ge neral Wiring .......................... 70- 15 1 
General .... ..... ..... ..... .......... ..... .......... ..... ..... ........... 70- 15 1 
Construction Specifications .......................... ...... 70- 15 1 
Installation ................. ........................................... 70- 156 
Medium Voltage Conductors and Cable.. .......... 70- 165 
General ................................................................. 70- 165 
Consm1ction Specifications ........... ............... ...... 70- 165 
Installation .................................................... ........ 70- 167 
Ampacities ............................................................ 70- 168 
Cabinets, Cutout Boxes, and Meter Socket 
Enclosures.. .......................................................... 70- 179 
Scope and Installation ....... .................................. 70- 179 
Consm1ction Specifications................................ 70- 182 
Oudet, Device, Pull, and j unc tion Boxes; 
Conduit Bodies; Fittings; and Handho le 
Enclosures.. ......................... ................................. 70- 182 
Scope and General ........................ ....................... 70- 182 
Installation .................................................... ........ 70- 183 
Consm1ction Specifications ................................ 70- 189 
Pull and j unction Boxes, Conduit Bodies, and 
Handhole Enclosures for Use on Systems over 
1000 Volts, Nominal ................ ............................. 70- 189 
Armored Cable: Type AC .............. ....................... 70- 190 
General ........................................................... ...... 70- 190 
Installation ............................................................ 70- 190 
Consm1ction Specifications ................................ 70- 191 
Flat Cable Assemblies: Type FC ........................... 70- 191 
General ........................................................... ...... 70- 191 
Installation ............................................................ 70- 192 
Consm1ction Specifications ................................ 70- 192 
Flat Conductor Cable: Type FCC ........................ 70- 192 
General ........................................................... ...... 70- 192 
Installation ............................................... ............. 70- 193 
Consm1ction Specifications ..................... ........... 70- 194 
Integrated Gas Spacer Cable: Type l GS .............. 70- 194 
General .................................. ............... .......... ...... 70- 194 
Installation ............................................... ............. 70- 194 
Consm1ction Specifications ...... ............... ........... 70- 195 
Metal-Clad Cable: Type MC ................... ..... ......... 70- 195 
General ................................................................. 70- 195 
Installation ............................................................ 70- 195 
Construction Specifications ................................ 70- 197 
Mineral-Insulated , Metal-Sheathed Cable: Type 
Ml .......................................................................... 70- 197 
General ............................. .................................... 70- 197 
Installation .......................................... .................. 70- 197 

NATIONAL ELECTRICAL CODE 2020 Edi tion 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


CONTENTS 

Part Ill. 
334 

Part !. 
Part II. 
Part Ill. 

336 
Part !. 
Part II. 
Part Ill. 

337 
Part !. 
Part II. 
Part Ill. 

338 
Part !. 
Part II. 
Part Ill. 

340 

Part !. 
Part II. 
Part Ill. 

342 
Part !. 
Part II. 
Part Ill. 

344 
Part I. 
Part II. 
Part Il l. 

348 
Part I. 
Part II. 

350 

Part I. 
Part II. 
Part Il l. 

352 
Part I. 
Part II. 
Part Il l. 

353 

Part I. 
Part II. 
Part Ill. 

354 

Part I. 
Part II. 
Part Ill. 

355 

Part I. 
Part II. 
Part Ill. 

356 

Part I. 
Part II. 
Part Ill. 

358 
Part I. 
Part ll. 
Part III. 

Construction Specifications ................................ 70- 198 
Nonmetallic-Sheathed Cable: Types NM and 
NMC ............................. ......................................... 70- 198 
General ...... ........................................................... 70- 198 
Installation ................... ......................................... 70- 198 
Construction Specifications ................................ 70- 200 
Power and Control Tray Cable: Type T C........... . 70- 200 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 200 
Installation ................... ......................................... 70- 200 
Construction Specifications ................................ 70- 201 
Type P Cable ....................... ..... ............................. 70- 202 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 202 
Installation ................... ......................................... 70- 202 
Construction Specifications ................................ 70- 202 
Setv ice-Entrance Cable: Types SE and USE....... 70- 202 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 202 
Installation ................... ......................................... 70- 203 
Construction Specifications ................................ 70- 203 
Underground Feeder and Branch-Circuit 
Cable: Type UF ... .............................. ..... .......... ..... 70- 204 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 204 
Installation ................... ......................................... 70- 204 
Construction Specifications ................................ 70- 204 
Intermediate Metal Conduit: Type IMC ............. 70- 204 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 204 
Installation ................... ......................................... 70- 204 
Construction Specifications ................................ 70- 206 
Rigid Metal Condui t: Type RMC ......................... 70- 206 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... .... 70- 206 
Installation ............................. .......... .......... ..... ..... . 70- 206 
Construction Specifications ............. ..... ..... ......... 70- 207 
Flexible Metal Conduit: Type FMC ...... ..... ..... ..... 70- 207 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... .... 70- 207 
Installation ............................. .......... ............... ..... . 70- 208 
Liquid tight Flexible Metal Conduit: Type 
LFMC .............. ..... .......... ............... ..... ................... 70- 209 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... .... 70- 209 
Installation ....................................... ............... ..... . 70- 209 
Construction Specifications ............. ..... .............. 70- 210 
Rigid Po lyvinyl Chloride Conduit: Type PVC ..... 70- 210 
General ........... ............... ............... ..... ................... 70- 210 
Installation ....................................... ............... ..... . 70- 210 
Construction Specifications ............. ..... .............. 70- 212 
H igh Density Po lyethylene Conduit: Type 
HOPE Conduit .............. ............... ..... ................... 70- 212 
General ........... ............... .......... ..... ..... ................... 70- 212 
Installation ...................................................... ..... . 70- 213 
Construction Specifications ............. ..... .............. 70- 213 
Nonmetallic Underground Conduit with 
Conductors: Type NUCC .............................. ....... 70- 213 
General ........... ............... .......... ..... ..... ..... .............. 70- 213 
Installation ....................................... ............... ..... . 70- 214 
Construction Specifications ............. ..... .............. 70- 214 
Reinforced Thermosetting Resin Conduit: Type 
RTRC ........... ............... ..... ...................................... 70- 215 
General ........... ............... .......... ..... ..... ..... .............. 70- 215 
Installation ....................................... ............... ..... . 70- 215 
Construction Specifications ............. ..... .............. 70- 216 
Liquidtight Flexible Nonmetal lic Conduit: Type 
LFNC ........... ............... ..... ...................................... 70- 217 
General ........... ............... .......... ..... ..... ..... .............. 70- 217 
Installation .................................. ..... .......... ..... ..... . 70- 217 
Construction Specifications ............. ..... ..... ......... 70- 218 
Electrical Metallic Tubing: Type El\IIT ................ 70- 218 
General ......................................... ........................ 70- 218 
Installation .................................. .................... ...... 70- 218 
Constructio n Specifications............. .......... ......... 70- 219 

2020 Edition NATIONAL ELECTRICAL CODE 

360 
Part I. 
Part 11. 
Part II I. 

362 
Part I. 
Part 11. 
Part II I. 

366 
Part I. 
Part 11. 
Part II I. 

368 
Part I. 
Part 11. 
Part II I. 
Part IV. 

370 
Part I. 
Part II. 
Part II I. 

372 
Part I. 
Part II. 

374 
Part I. 
Part II . 
Part II I. 

376 
Part I. 
Part II . 
Part II I. 

378 
Part I. 
Part II . 
Part II I. 

380 
Part I. 
Part II . 

382 
Part I. 
Part II . 
Part II I. 

384 
Part I. 
Part II . 
Part II I. 

386 
Part I. 
Part II . 
Part lI I. 

388 
Part I. 
Part II. 
Part lI I. 

390 
Part I. 
Part II. 

392 
Part I. 
Part II. 
Part lI I. 

393 

Part I. 
Part II. 

Flexible Metallic Tubing: Type FMT ................... 70- 219 
General .... .............................. ..... .......... ................ 70- 219 
Installation ................. ............... ............................ 70- 220 
Construction Specifications..................... ........... 70- 220 
Electrical Nonmetallic Tubing: Type ENT ......... 70- 220 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 220 
Installation ................. ........................................... 70- 221 
Construction Specifications ................................ 70- 222 
AlLxiliary Gutters ................... ..... .......................... 70- 222 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 222 
Installation ................. ........................................... 70- 222 
Construction Specifications ................................ 70- 223 
Bu sways . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 224 
General Requirements ......................................... 70- 224 
Installation ................. ........................................... 70- 224 
Construction ..................................... .................... 70- 225 
Requirement.~ for Over 1000 Volts, Nominal .... . 70- 225 
Cable bus ......... ..... .......... ............... ........................ 70- 226 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... . 70- 226 
Installation ................. ........................................... 70- 226 
Construction Specifications ................................ 70- 227 
Cellu lar Concrete Floor Raceways ...................... 70- 227 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... . 70- 227 
Installations ........... ................................... .......... .. 70- 227 
Cellular Metal Floor Raceways ....................... ..... 70- 228 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... ...... 70- 228 
Installation ........................... .......... .......... ..... ..... ... 70- 228 
Construction Specifications ........... ..... ................ 70- 229 
Metal Wireways .... ......................... ..... ..... ..... ......... 70- 229 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... ...... 70- 229 
Installation ........................... .......... .......... ..... ..... ... 70- 229 
Construction Specifications ........... ..... ................ 70- 230 
Nonmetallic Wireways .. .............................. .......... 70- 230 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... ...... 70- 230 
Installation ........................... .......... .......... ..... ..... ... 70- 230 
Construction Specifications ........... ..... ................ 70- 231 
Mu ltioutlet Assembly ........ ..... .............................. 70- 231 
General .... ..... ............... .......... ..... ..... .................... . 70- 231 
Installation ................. ............... ..... .......... ..... ..... ... 70- 231 
Nonmetallic Extensions ........ ..... .......................... 70- 232 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... ..... . 70- 232 
Installation ................. .................... ............... ..... ... 70- 232 
Construction Specifications (Concealable 
Nonmetallic Extensions Only) ........... ..... ............ 70- 233 
Strut-Type Channel Raceway ........ ..... .......... ..... ... 70- 233 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... ..... . 70- 233 
Installation ................. .................... .......... ..... ..... ... 70- 233 
Construction Specifications ........... ..... ................ 70- 234 
Surface Metal Raceways ...... .......... ..... .......... ..... ... 70- 234 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... ..... . 70- 234 
Installation ................. .................... .......... ..... ..... ... 70- 234 
Construction Specifications........... .......... ........... 70- 235 
Surface Nonmetallic Race1"'1ys ................... ......... 70- 235 
General .... ............... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 235 
Installation .. .................................................. ........ 70- 235 
Construction Specifications........... .......... ........... 70- 236 
Under floor Raceways ... ........................................ 70- 236 
General .... ............... ..... ..... .......... ..... ..... ..... ..... ...... 70- 236 
Installation .. .............................. .................... ........ 70- 236 
Cable Trays ............... ................................... ......... 70- 237 
General ................... ..... ............... ..... ..... ................ 70- 237 
Installation .................................................... ........ 70- 237 
Construction Specifications........... ..................... 70- 243 
Low-Voltage Suspended Ceiling Power 
Distribution Systems ............................................ 70- 244 
General .... ............... ..... ..... .......... ..... ..... ..... ..... ...... 70- 244 
Installation .................................................... ........ 70- 244 

70-3 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


Part Ill. 
394 

Part I. 
Part IL 
Part Ill. 

396 
Part I. 
Part IL 

398 
Part I. 
Part IL 
Part Ill. 

399 

400 
Part I. 
Part II. 
Part Ill. 

402 
404 

Part I. 
Part II. 

406 

408 
Part I. 
Part II. 
Part Ill. 
Part IV. 

409 
Part I. 
Part II. 
Part Ill. 

410 
Part I. 
Part II. 
Part Ill. 

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

Part XL 

Part XII. 

Part XIII. 

Part XIV. 
Part XV. 
Part XVI. 

4 ll 
422 

Part I. 
Part II. 
Part Ill. 
Part IV. 
Part V. 

424 
Part I. 

70-4 

NATIONAL ELECTRICAL CODE 

Construction Specifications ........ ............... ........ . 70- 245 
Concealed Knol:>-and-Tube Wiring ......... ........... . 70- 246 
General .................................... ............... ............. . 70- 246 
Installation .... ........................................ ..... .......... . 70- 246 
Construction Specifications ........ .......... ..... ........ . 70- 246 
Messenger-Supported Wiring ...................... ....... . 70- 247 
General .................................... ............... ............. . 70- 247 
Installation .... ........................................ ..... .......... . 70- 247 
Open Wiring on Insulators ......... .......... ..... ........ . 70- 247 
General .................................... .......... ..... ............. . 70- 247 
Installation .... ........................................ ..... .......... . 70- 248 
Construction Specifications ........ ............... ........ . 70- 249 
Outdoor Overhead Conductors over 
1000 Volts ..................................... ............... ........ . 70- 249 

Chapter 4 Equipment for General Use 

Flexible Cords and Flexible Cables ..................... 70- 2.50 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 2.50 
Construction Specifications................................ 70- 2.59 
Portable Cables Over 600 Volts, Nominal .......... 70- 260 
Fixture Wires ........................................................ 70- 260 
s"~ tches ... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 263 
Installation ............................................................ 70- 263 
Construction Specifications................................ 70- 266 
Receptacles, Cord Connectors, and Attachment 
Plugs (Caps) ......................................................... 70- 266 
S"~tchboards, Switchgear, and Panelboards ...... 70- 271 
General . .......... ..... .......... ..... ..... .......... ..... ..... ..... .... 70- 271 
S"~tchboards and Switchgear .............................. 70- 273 
Panelboards ... .......... ..... .......... ..... ..... .......... ..... ..... 70- 273 
Construction Specifications................................ 70- 274 
Industrial Control Panels ......................... ........... 70- 275 
General . .......... ..... .......... ..... ..... .......... ..... ..... ..... .... 70- 275 
Installation ............................................................ 70- 275 
Construction Specifications................................ 70- 276 
L uminaires, Lampholders, and Lamps ............... 70- 277 
General . .......... ..... .......... ..... ..... .......... ..... ..... ..... .... 70- 277 
L uminaire Locations ...... ...................................... 70- 278 
Provisions at Luminaire Outlet Boxes, 
Canopies, and Pans..... ......................................... 70- 279 
L uminaire Support5 ............................................. 70- 279 
Grounding .............................. .............................. 70- 280 
Wiring of Luminaires ....... .................................... 70- 280 
Construction of Luminaires ............. ................... 70- 282 
i nstallation of Lamphoklers ................................ 70- 282 
Lamps and Auxiliary Equipment ........................ 70- 282 
Special Provisions for Flush and Recessed 
Luminaires ....................................................... .... 70- 282 
Construction of Flush and Recessed 
Luminaires ....................................................... .... 70- 283 
Special Provisions for Electric-Discharge 
Lighting Systems of 1000 Volts or Less ............... 70- 283 
Special Provisions for Electric-Discharge 
Lighting Systems of More Than 1000 Volts ........ 70- 284 
Lighting Track ....................... ............................... 70- 285 
Decorative Lighting and Similar Accessories ..... 70- 285 
Special Provisions for Horticultural Lighting 
Equipment ............................................................ 70- 285 
Low-Voltage Lighting ...... ..... ................................ 70- 286 
Appliances ........ ..... ..... ..... ..... ..... ............... ..... ....... 70- 286 
General ...... .......... ..... ..... ..... .......... ..... ..... ..... ......... 70- 286 
i nstallation ............................................ ................ 70- 287 
Disconnecting Means ............... ..... ....................... 70- 289 
Construction ............................. ..... ....................... 70- 290 
Marking ....................... ................................... ...... 70- 291 
Fixed Electric Space-Heating Equipment.... ...... 70- 291 
General ........................................................ ......... 70- 291 

Part IL 
Part Ill. 

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

Part X. 

425 

Part I. 
Part IL 
Part Ill. 

Part IV. 
Part V. 
Part VI. 

Part VIL 
426 

Part I. 
Part IL 
Part Ill. 
Part IV. 
Part V. 
Part VI. 

427 

Part I. 
Part IL 
Part Ill. 
Part IV. 
Part V. 
Part VI. 
Part VIL 

430 
Part I. 
Part IL 
Part Il l. 
Part IV. 

Part V. 

Part VI. 
Part VIL 

Installation .. .......................................................... 70- 291 
Control and Protection of Fixed Electric Space-
Heating Equipment...... ....................................... 70- 292 
Marking of Heating Equipment .......................... 70- 293 
Electric Space-Heating Cables ............................. 70- 293 
Duct Heaters ..... ................................................... 70- 295 
Resistance-Type Boilers ........................................ 70- 295 
Electrode-Type Boilers ......................................... 70- 296 
Electric Radiant Heating Panels and Heating 
Panel Set5 .... ..... ............... ..... ..... ......................... ... 70- 297 
Low-Voltage Fixed Electric Space-Heating 
Equipment ............................................................ 70- 298 
Fixed Resistance and Electrode l ndu5trial 
Process Heating Equipment ................................ 70- 299 
General .... ..... ..... ..... ......................... ..... ..... ..... ...... 70- 299 
Installation ............................................................ 70- 299 
Control and Protection of Fixed Industrial 
Process Heating Equipment ................................ 70- 299 
Marking of Heating Equipment .......................... 70- 301 
Fixed Industrial Process Duct Heaters ............... 70- 301 
Fixed Industrial Process Resistance-Type 
Boilers .. ..... ......................... ..... ..... ............... ..... ..... 70- 301 
Fixed Industrial Process Electrode-Type Boilers 70- 302 
Fixed Outdoor Electric Deicing and Snow-
Melting Equipment .............................................. 70- 303 
General .... ..... ..... ..... .......... ............... ..... ..... ..... ...... 70- 303 
Installation ............................................................ 70- 303 
Resistance Heating Elements .............................. 70- 303 
impedance Heating ............................................. 70- 304 
Skin-Effect Heating.............................................. 70- 304 
Control and Protection ....................................... 70- 305 
Fixed Electric Heating Equipment for Pipelines 
and Vessels ............. ..... ..... ......................... ..... ....... 70- 305 
General .... ..... ..... ..... .......... ............... ..... ..... ..... ...... 70- 305 
Installation ............................................................ 70- 306 
Resistance Heating Elements .............................. 70- 306 
impedance Heating ............................................. 70- 306 
Induction Heating............................................... 70- 307 
Skin-Effect Heating.................................... .......... 70- 307 
Control and Protection ....................................... 70- 307 
Motors, Motor Circuits, and Controllers ............ 70- 308 
General .... .......... ..... ..... ..... ..... ..... .......... .......... ...... 70- 308 
Motor Circuit Conductors ................................... 70- 313 
Motor and Branch-Circuit Overload Protection 70- 315 
Motor Branch-Circuit Short-Circuit and 
Ground-Fault Protection ..................................... 70- 318 
Motor Feeder Short-Circuit and Ground-Fault 
Protection ............................................................ . 
Motor Contro l Circuit5 .................................. ..... . 
Motor Contro llers .......................................... ..... . 

Part VIII . Motor Contro l Centers .................................. ..... . 

70- 321 
70- 321 
70- 323 
70- 324 
70- 325 
70- 327 
70- 329 
70- 330 
70- 330 
70- 330 
70- 335 
70- 335 
70- 336 

Part IX. 
Part X. 
Part XL 
Part XII. 
Part XIII . 
Part XIV. 

440 
Part I. 
Part IL 
Part Il l. 

Disconnecting Means ................................. ..... .... . 
Adjustable-Speed Drive Systems ......................... . 
Over 1000 Volts, Nominal ................................... . 
Protection of Live Parts - All Voltages ............. . 
Grounding - All Voltages ................................. . 
Tables ................................................................... . 
Air-Conditioning and Refrigerating Equipment 
General ................................................................ . 
Disconnecting Means ...................................... .... . 
Branch-Circuit Short-Circuit and Ground-Fault 
Protection ..................... ........................................ 70- 337 

Part IV. Branch-Circuit Conductors................................. 70- 338 
Part V. Controllers for Motor-Compressors ............... ..... 70- 339 
Part VI. Motor-Compressor and Branch-Circuit 

Overload Protection ...... ..... .......... ..... ..... ..... ..... ... 70- 339 
Part VIL Provisions for Room Air Conditioners............... 70- 340 

NATIONAL ELECTRICAL CODE 2020 Edition 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


CONTENTS 

445 
450 

Part I. 
Part II. 

Part III. 
455 

Part I. 
Part II. 

460 
Part I. 
Part II. 

470 
Part I. 
Part II. 

480 
490 

Part I. 
Part II. 
Part III. 

Part IV. 
PartV. 

500 

501 
Part I. 
Part IL 
Part Ill. 

502 
Part I. 
Part IL 
Part Ill. 

503 
Part I. 
Part IL 
Part Ill. 

504 
505 
506 

510 
511 
513 
514 
515 
516 

Part I. 
Part IL 
Part III. 
Part IV. 

Part V. 
517 

Part I. 
Part IL 
Part III. 
Part IV. 
Part V. 

Generators .......... .............................. ..... ............... 70- 340 
Transformers and Transformer Vaults 
(Including Secondary T ies) .. ......................... ..... 70- 342 
General Provisions ..... ..... ..... ..... ..... ..... ..... ..... ..... .. 70- 342 
Specific Provisions Applicable to Differe n t 
Types of Transformers ........... ......................... ..... 70- 346 
Transformer Vaults .............................. ..... ............ 70- 348 
Phase Co nverters ......... ......................................... 70- 349 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 349 
Specific Provisions Applicable to Differe n t 
Types of Phase Conveners ..... ..... ..... ..... ..... ..... ..... 70- 350 
Capacitors ...... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... 70- 350 
1000 Volts, Nominal, and Under ........................ 70- 350 
Over 1000 Volts, Nominal .................................... 70- 351 
Resistors and Reactors .... ..... ..... ..... ..... ..... ..... ..... .. 70- 352 
1000 Volts, Nominal, and Under ........................ 70- 352 
Over 1000 Volts, Nominal .................................... 70- 352 
Storage Batteries ..... .............................. ..... .......... 70- 352 
Equipment Over IOOOVolts, Nominal ................ 70- 355 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 355 
Equipment - Specific Provisions ....................... 70- 355 
Equipment - Switchgear and Industrial 
Conu-ol Assemblies ...................................... ........ 70- 357 
Mobile and Portable Equipment........................ 70- 359 
Electrode-Type Bo ile rs .... ..... ..... ..... ..... ..... ..... ..... .. 70- 360 

Chapter 5 Special Occupancies 

Hazardous (Classified) Locations, Classes I, U, 
and III, Divisions 1 and 2 ........ ............................. 70- 361 
Class I Locations ................................................ ... 70- 368 
General ..................... ............................................ 70- 368 
Wiring ....................... ............................................ 70- 368 
Equipment ............................................................ 70- 373 
Class II Locations .......................................... ....... 70- 377 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 377 
Wiring ....................... ............... ............... .............. 70- 378 
Equip ment .......................... ............... ............... .... 70- 380 
Class III Locations ..................... ............... ............ 70- 383 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 383 
Wiring ............................ .......... ..... .......... .............. 70- 383 
Equip ment ......................................... ............... .... 70- 384 
Intrinsically Safe Systems . ..... ..... ..... ..... ..... ..... ...... 70- 386 
Zone 0, 1, and 2 Locations .................................. 70- 388 
Zone 20, 21, and 22 Locations for Com bustible 
Dusts o r 1gnitible Fibers/ Flyings ......................... 70- 402 
Hazardous (Classified) Locations - Specific .... 70- 408 
Commercial Garages, Repair and Storage ......... 70- 409 
Aircraft Hangars .. ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 411 
Motor Fuel D ispensing Facili ties ......................... 70- 414 
Bulk Storage Plants .............................. ................ 70- 420 
Spray Application, Dipping, Coating, and 
Printing Processes Using Flammable or 
Combustible Materials............................ ............. 70- 423 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 423 
Open Containers .. ................................................ 70- 424 
Spray Application Processes... ............................. 70- 424 
Spray Application Operations in Membrane 
Enclosures .... .......... ..... .......... ..... ......................... . 70- 431 
Printing, Dipping, and Coating Processes ...... .... 70- 432 
Health Care Facilities ......................... .................. 70- 434 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 434 
Wiring and Protection ............ ..... ............... ......... 70- 437 
Essen tial Elecu-ical System (EES) ............. ........... 70- 440 
Inha lation Anesd1etizing Locations .................... 70- 447 
X-Ray Installations....................... ........................ 70- 449 

2020 Edition NATIONAL ELECTRICAL CODE 

Part VI. 

Part VU. 
518 
520 

Part I. 
Part II. 
Part II I. 

Part IV. 
Part V. 

Part VI. 

Part VU. 
522 

Part I. 
Part II. 
Part II I. 

525 
Part I. 
Part II. 
Part II I. 
Part IV. 

530 

Part I. 
Part II. 
Part II I. 
Part IV. 
Part V. 
Part VI. 

540 
Part I. 
Part II. 

Part II I. 
Part IV. 

545 

Part I. 
Part II . 

547 
550 

Part I. 
Part II . 
Part II I. 

551 

Part I. 
Part II . 
Part II I. 
Part IV. 
Part V. 
Part VI. 

552 
Part I. 
Part II . 
Part II I. 
Part IV. 
Part V. 

Communications, Signaling Systems, Data 
Systems, Fire Ala rm Systems, and Systems Less 
Than 120 Volts, Nominal ....................... .............. 70- 450 
Isolated Power Systems ............................... ......... 70- 451 
Assembly Occupancies .................... ..................... 70- 452 
Theaters, Audience Areas of Motion Picture 
and Television Studios, Performance Areas, and 
Simila r Locations ......... ..... .......... ......................... 70- 453 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 453 
Fixed Stage Switchboards .................... ................ 70- 454 
Fixed Stage Equipment Omer Than 
Switchboards....................... ................................. 70- 455 
Portable Switchboards on Stage .......................... 70- 457 
Portable Stage Equipment Otl1er Than 
Switchboards....................... ................................. 70- 459 
Dressing Rooms, Dressing Areas, and Makeup 
Areas. ... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... 70- 460 
Equipment Grounding Conductor ..................... 70- 460 
Control Systems for Permanent Amusement 
Attractions............. ............................................... 70- 461 
General .... .............................. ..... ......................... . 70- 461 
Control Circuits ................................ .................... 70- 461 
Control Circuit Wiring Methods ......................... 70- 461 
Carnivals, Circuses, Fairs, and Sim ilar Event.~ . . . . 70- 462 
General Requirements ..................... .................... 70- 462 
Power Sources .. ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .. 70- 463 
Wiring Metllods ......................... ..... ..................... 70- 463 
Equipment Grounding and Bonding ................ . 70- 464 
Motion Picture and Television Studios and 
Simila r Locations ......... ..... .......... ............... .......... 70- 464 
General .... ............................................................ . 70- 464 
Stage or Set ... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 465 
Dressing Rooms ................................ .................... 70- 467 
Viewing, Cutting, and Patching Tables............ ... 70- 467 
Cellu lose Niu-ate Film Storage Vaults ..... ............ 70- 467 
Substations ........................................ .................... 70- 467 
Motion Picture Projection Rooms............ .......... 70- 467 
General .... .............................. ..... .......... ............... . 70- 467 
Equipment and Projectors of the Professional 
Type ................................................... .................... 70- 467 
Nonprofessional Projectors.................. ............... 70- 468 
Audio Signal Processing, Amplification, and 
Reproduction Equipment .......... ............... .......... 70- 468 
Manufactured Build ings and Re locatable 
Su-uctures ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ... ... 70- 468 
General .... ............................................................ . 70- 468 
Re locatable Su-uctures ...... ......................... .......... 70- 469 
Agricultural Buildings .. .................... .................... 70- 470 
Mobile Homes, Manufactured Homes, and 
Mobile Home Parks .................. ............... ..... ....... 70- 472 
General .... ..... ............... ............... ..... .................... . 70- 472 
Mobile and Manufactured Homes ........... ........... 70- 473 
Services and Feeders...... .............................. ........ 70- 479 
Recreational Vehicles and Recreational Vehicle 
Parks ..... ..... ..... ..... ..... ..... ..... .......... ..... ..... ..... ..... ..... 70- 480 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... ..... . 70- 480 
Combination Elecu-ical Systems ............ ..... ......... 70- 481 
Otl1er Power Sources .. ..... ..... ..... ..... ..... .......... ..... . 70- 482 
Nominal 120-Voltor 120/ 240-VoltSystems ........ 70- 483 
Factory Tests ... ..... ..... ..... .......... ..... ..... ..... ..... ..... .... 70- 489 
Recreational Ve hicle Parks ........... ..... .......... ..... ... 70- 489 
Park Trailers........ .......... ................................... .... 70- 491 
General ........................ ............... ..... .................... . 70- 491 
Low-Voltage Systems ......... ..... ......................... ..... 70- 492 
Combination Elecu-ical Systems ................. ......... 70- 493 
Nominal 120-Voltor 120/ 240-VoltSystems ........ 70- 493 
Factory Tests ... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 500 

70-5 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


555 

Part I. 
Part IL 
Part Ill. 

590 

600 
Part I. 
Part II. 

604 
605 
610 

Part I. 
Part II. 
Part Ill. 
Part IV. 
Part V. 
Part VI. 
Part VIL 

620 

Part I. 
Part II. 
Part Ill. 
Part IV. 
Part V. 
Part VI. 
Part VIL 
Part VIII. 

Part IX. 
Part X. 

625 
Part I. 
Part II. 
Part Ill. 
Part IV. 

626 
Part I. 
Part II. 

Part Ill. 

Part IV. 
630 

Part I. 
Part II. 
Part Ill. 
Part IV. 

640 

Part I. 
Part II. 
Part Ill. 

645 
646 

Part I. 
Part II. 
Part Ill. 
Part IV. 

647 
650 

70-6 

NATIONAL ELECTRI CAL CODE 

Marinas, Boatyards, Floating Buildings, and 
Commercial and Noncommercial Docking 
Facili ties ................................. ......................... ...... 70- 500 
General . ..... ..... ..... ..... ..... ..... ..... .......... ..... ..... ..... .... 70- 500 
Marinas, Boatyards, and Docking Facili ties ........ 70- 502 
Floating Build ings ..... ................................... ........ 70- 504 
Temporary Installations ................... .................... 70- 504 

Chapter 6 Special Equipment 

Electric Signs and Outline Ligh ting ......... .......... 70- 508 
General . ..... ............... ............... ..... .......... ..... ..... .... 70- 508 
Field-Installed Skeleton Tubing, Ou tline 
Ligh ting, a nd Secondary Wir ing .......... ............... 70- 512 
Manufactured Wiring Systems ......... ................... 70- 514 
Office Furnishings............................ ................... 70- 515 
Cranes and Hoists .......................... ...................... 70- 516 
General ...... ................................... .................... .... 70- 516 
Wiring ... ..... ................................... .................... .... 70- 517 
Contact Conductors ............................................. 70- 519 
Disconnecting Means ........................................... 70- 520 
Overcurrent Protection ....................................... 70- 520 
Control ................................................................. 70- 521 
Grounding and Bonding ..................................... 70- 521 
Elevators, Du mbwaiters, Escalators, Mo\~ng 
Walks, Platform Lifts, and Stairway Chairlifi.s ..... 70- 521 
General ................................................................. 70- 521 
Conductors........................................................... 70- 523 
Wiring ................................................................... 70- 525 
Installation of Conductors ................................... 70- 527 
Traveling Cables .............. .................... ..... ............ 70- 528 
Disconnecting Means and Control ..................... 70- 528 
Overcurren t Protection ....................................... 70- 530 
Mac hine Rooms, Control Rooms, Machinery 
Spaces, and Control Spaces ................................. 70- 530 
Grounding and Bonding ..................................... 70- 530 
Emergency and Standby Power Systems............. 70- 531 
E lectric Vehicle Power Transfer System ........... ... 70- 531 
General................................................................. 70- 531 
Equipment Construction ..................................... 70- 532 
Installatio n .............. .............................................. 70- 532 
Wireless Power Transfer Equip ment.... ............... 70- 535 
E lectrified Truck Parking Spaces ... ..... ..... ..... ...... 70- 535 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 535 
E lectrified Truck Parking Space Electrical 
Wiring Systems..................................................... 70- 536 
E lectrified Truck Parking Space Supply 
Equipment ................................................... ......... 70- 537 
Transport Refrigerated Units (TRUs) ........... ..... 70- 539 
E lectric Welders .. ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 540 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 540 
Arc Welders .. ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 540 
Resistance Welders ....... .............................. .......... 70- 541 
Weld ing Cable .................................................. .... 70- 541 
Audio Signal Processing, Amplification, and 
Reproduction Eq uipment...................... ............. 70- 542 
General . ..... .......... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 542 
Permanent Audio System Installations ............... 70- 544 
Portable and Temporary Audio System 
i nstallations........ ............................................. ..... 70- 545 
i nformation Technology Equipment ......... ......... 70- 546 
Modular Data Centers..... .................................... 70- 549 
General . ..... .......... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 549 
Equipment .................................... .......... ..... ......... 70- 552 
Ligh ting ................................ ..... ............... ............ 70- 552 
Workspace . ..... .......... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 553 
Sensitive Electronic Equipment........ .................. 70- 553 
Pipe Organs... ............................................. .......... 70- 554 

660 
Part I. 
Part II . 
Part Ill. 
Part IV. 

665 
Part I. 
Part II . 

668 
669 
670 
675 

Part I. 
Part II . 

680 

Part I. 
Part II . 
Part Ill. 

Part IV. 

Part V. 
Part VI. 
Part VII. 
Part VIII. 

682 
Part I. 
Part II . 
Part Ill. 

685 
Part I. 
Part II . 

690 
Part I. 
Part II . 
Part 11 l. 
Part IV. 
Part V. 
Part VI. 
Part VII. 
Part VIII . 

691 

692 
Part I. 
Part II . 
Part 11 l. 
Part IV. 
Part V. 
Part VI. 
Part VII. 

694 
Part I. 
Part II . 
Part 11 l. 
Part IV. 
Part V. 
Part VI. 
Part.VII. 

695 

700 
Part I. 
Part IL 

X-Ray Equipment ................................................. 70- 555 
General .... ..... ..... ..... ..... ..... ..... .......... ..... ..... ..... ...... 70- 555 
Contro l .... ..... ..... ..... ..... ..... ..... ..... .......... ..... ..... ...... 70- 556 
Transformers and Capacitors.............................. 70- 556 
Guarding and Grounding ....... ......................... ... 70- 557 
Induction and Dielectric Heating Equipment ... 70- 557 
General ......... ........................................................ 70- 557 
Guarding, Grounding, and Labeling ..... ............. 70- 558 
Electrolytic Cells ... ..... ..... ..... ..... ..... ..... ..... .......... ... 70- 558 
Electroplating .... ..... ..... ..... .......... ..... ..... ..... ..... ...... 70- 560 
Industrial Machinery.... ........... ......................... ... 70- 561 
Electrically Driven or Controlled Irrigation 
Machines ............. ................................... ............... 70- 562 
General .... ..... ..... ..... ..... ..... ..... .......... ..... ..... ..... ..... . 70- 562 
Center Pivot Irrigation Machines ......... ............... 70- 564 
Swimming Pools, Fountains, a nd Sim ilar 
Installations..... ........... ......................... ................. 70- 564 
General .... ..... ..... ..... ..... ..... ..... .......... ..... ..... ..... ..... . 70- 564 
Permanently Installed Pools ........ ........................ 70- 567 
Storable Pools, Storable Spas, Storable Hot 
Tubs, and Storable I mmersion Pools ...... ........... 70- 573 
Spas, Hot Tubs, and Permanen tly Installed 
immersion Pools............................... ................... 70- 574 
Fountai ns ................. ........................................ ..... 70- 576 
Pools and Tubs for T herapeutic Use .................. 70- 578 
Hydromassage Batlnubs ................................. ..... 70- 578 
Electrically Powered Pool Lifi.~ .... ........................ 70- 579 
Natural and Artificia lly Made Bodies of Water .. 70- 579 
General ......... ......................... .............................. . 70- 579 
Installation ...................... ......................... ............. 70- 580 
Grounding and Bonding ................................ ..... 70- 580 
Integrated Electrical Systems .. ..... .................... ... 70- 581 
General ....................................... .......................... 70- 581 
Orderly Shutdown ... .................... ......................... 70- 582 
Solar Photovo ltaic (PV) Systems......................... 70- 582 
General .... .......... ..... ..... ..... ..... ..... .......... .......... ...... 70- 582 
Circuit Requirements........... .......... .................... . 70- 583 
Disconnecting Means .................. ............... .......... 70- 587 
Wiring Metl10ds and Materials ......... ............... .... 70- 588 
Ground ing and Bond ing ................................ ..... 70- 590 
Marking...... .................... .............................. ........ 70- 592 
Connection to Other Sources ............................. 70- 592 
Energy Storage Systems .. ..... ..... ..... ..... ..... .......... .. 70- 592 
Large-Scale Photovoltaic (PY) Electric Supply 
Stations .................... .......... .................... ............... 70- 593 
Fuel Cell Systems .... ..... ..... ..... .......... .......... ..... ..... . 70- 594 
General .... .......... ..... ..... ..... ..... ..... .......... .......... ...... 70- 594 
Circuit Requirements........... .............................. . 70- 594 
Disconnecting Means ................................. .......... 70- 595 
Wiring Metl10ds .................... .......... .................... . 70- 595 
Ground ing ... .............................. .......... ................. 70- 595 
Marking...... .................... .............................. ........ 70- 595 
Connection to Other Circuits....... ...................... 70- 595 
Wind Electric Systems ............... .......... ................. 70- 596 
General .... .......... ..... ..... ..... ..... ..... .......... .......... ...... 70- 596 
Circuit Requirements........... .............................. . 70- 597 
Disconnecting Means ................................. .......... 70- 597 
Wiring Metl10ds .................... .......... .................... . 70- 599 
Ground ing and Bond ing ................................ ..... 70- 599 
Marking.................... ......................................... ... 70- 599 
Connection to Other Sources .......... ................... 70- 599 
Fire Pumps ............................................................ 70- 600 

Chapter 7 Special Conditions 

Emergency Systems . ..... ..... ..... ..... ..... ..... .......... ..... 70- 605 
General .... .......... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 605 
Circuit Wiring ............... ..... ..... ..... ..... .................... 70- 607 

NATIONAL ELECTRICAL CODE 2020 Edi tion 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


CONTENTS 

Part Ill. 
Part IV. 

PartV. 
Part VI. 

701 
Part !. 
Part II. 
Part Ill. 
Part IV. 

702 
Part !. 
Part II. 

705 

Part !. 
Part II. 

706 
Part !. 
Part II. 
Part Ill. 
Part IV. 
PartV. 
Part VI. 

708 
Part !. 
Part II. 
Part Ill. 
Part IV. 
Part V. 

710 
712 

Part I. 
Part II. 
Part II I. 
Part IV. 
Part V. 
Part VI. 
Part VII. 

720 

725 

Part I. 
Part II. 
Part III. 
Part IV. 

727 
728 
750 
760 

Part I. 
Part II. 

Part III. 
Part IV. 

770 
Part I. 
Part II. 
Part UL 
Part IV. 
PartV. 
Part VI. 

800 

Sources of Power .............................. ..... .......... ..... 70- 608 
Emergency System Circuits for Ligh ting a nd 
Power ... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... 70- 610 
Co1mol - Emergency Ligh ting Circui ts ............ 70- 610 
Overcurrent Protection .. ..... ..... ..... ..... ..... ..... ..... .. 70- 611 
Legally Required Standby Systems ...................... 70- 612 
General ...... .............................. ..... ........................ 70- 612 
Circui t Wiring ....................................................... 70- 613 
Sources of Power .............................. ..... ............... 70- 613 
Overcurrent Protection ....................................... 70- 614 
Optional Standby Systems .................... ..... .......... 70- 615 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 615 
Wiring ........ .............................. ..... .......... .............. 70- 616 
Interconnected Elecu-ic Power Production 
Sources ................................................ .................. 70- 616 
General ...... .............................. ..... ........................ 70- 616 
Microgrid Systems ................................................ 70- 620 
Energy Storage Systems ........................ ..... .......... 70- 621 
General ...... .............................. ..... ........................ 70- 621 
Disconnecting Means ........................................... 70- 621 
Installation Requireme nts ................................... 70- 622 
Circui t Requi rements.......................................... 70- 623 
Flow Banery Energy Storage Systems .................. 70- 624 
Other Energy SlOrage Technologies ............... .... 70- 624 
Critical Operations Power Systems (CO PS) ....... 70- 624 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 624 
Circui t Wiring and Equipment ........................... 70- 625 
Power Sources and Connection .................... ...... 70- 627 
Overcurrent Protection ...................... ..... ..... ..... .. 70- 628 
System Performance and Analysis ..... ..... ..... ..... ... 70- 629 
Stand-Alone Systems.. .............................. ..... ..... .. 70- 629 
Direct Current Microgrids .... ..... ..... .......... ..... ..... . 70- 630 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... .... 70- 630 
Circuit Requirements ........ .......... ..... ..... ..... ......... 70- 630 
Disconnecting Means ..... ..... ......................... ........ 70- 63i 
Wiring Methods....... .......... .......... ..... ..... ..... ......... 70- 63i 
Marking ........ ..... ......................... .......... ..... ........... 70- 63i 
Protection ........ ............... ..... ..... .................... ........ 70- 63i 
Systems over 1000 Volts...... .. .................... ........... 70- 63i 
Circuits and Equipment Operating at Less 
Than 50 Volts ..................... ............... ..... .............. 70- 63i 
Class 1, Class 2, and Class 3 Remote-Control, 
Signaling, and Power-Limited Circuits .............. . 70- 632 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... .... 70- 632 
Class 1 Circuits ..... ............... ..... ..... .................... ... 70- 633 
Class 2 and Class 3 Circuits ............. ............... ..... . 70- 635 
Listing Requirements ..... ...................................... 70- 642 
instrumentation Tray Cable: Type ITC .. ............. 70- 644 
Fire-Resistive Cable Systems ..................... ........... 70- 645 
Energy Management Systems .......... ..... ..... ..... ..... 70- 645 
Fire Alarm Systems ........................................ ....... 70- 646 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... .... 70- 646 
Non-Power-Lim ited Fire Alarm (NPLFA) 
Circuits ..... ........................................ ............... ..... . 70- 647 
Power-Limited Fire Alarm (PLFA) Circuits ........ 70- 649 
Listing Requirements ..... ...................................... 70- 652 
Optical Fiber Cables ................................. ........... 70- 656 
General . ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .......... .... 70- 656 
Cables Outside and Entering Build ings .......... ... 70- 656 
Protection ....................... ...................................... 70- 657 
Grounding Methods ................... ............... ..... ..... 70- 657 
i nstallation Methods Within Bui ld ings ............... 70- 659 
Listing Requirements ........................................... 70- 661 

Chapter 8 Communications Systems 

General Requi rements for Communications 
Systems .. ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .... 70- 664 

2020 Edition NATIONAL ELECTRICAL CODE 

Part I. 
Part i i. 

Part 111. 
Part IV. 
Part V. 

805 
Part I. 
Part i i. 

Part 111. 
Part IV. 
Part V. 

810 
Part I. 
Part i i. 
Part 111. 

Part IV. 
820 

Part I. 
Part i i. 
Part 111. 
Part IV. 
Part V. 
Part VI. 

830 

Part I. 
Part i i. 
Part 111. 
Part IV. 
Part V. 
Part Vl. 

840 

2 
4 

5 

Part I. 
Part II. 
Part III. 
Part IV. 
Part V. 
Part Vl. 

Part VU. 

5A 

8 
9 

10 
ll (A) 

General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 664 
Wires and Cables Outside and Entering 
Build ings .......................................... ..................... 70- 665 
Grounding Methods............ .............................. .. 70- 666 
Installation Methods Within Buildings ............... 70- 668 
Listing Requi rements ........................................... 70- 675 
Communications Circuits .................................... 70- 675 
General .... .............................. ..... .......... ................ 70- 675 
Wires and Cables Outside and Entering 
Build ings ............................................................... 70- 676 
Protection ............................................................. 70- 676 
Installation Methods Within Buildings ............... 70- 678 
Listing Requirements ....................... .................... 70- 679 
Radio and Te levision Equipment ........................ 70- 680 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 680 
Receiving Equipment - Antenna Systems ........ 70- 681 
Amateur and Citizen Band Transmitting and 
Receiving Stations - Antenna Systems .............. 70- 683 
Interior Installation - Transmitting Stations .... 70- 683 
Commun ity Antenna Television and Radio 
Distribution Systems ........... .............................. ... 70- 684 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... . 70- 684 
Coaxia l Cables Outside and Entering Buildings 70- 684 
Protection .............................................. ............... 70- 684 
Grounding Methods............................................ 70- 685 
Installation Methods Within Buildings ......... ...... 70- 685 
Listing Requi rements ....................... .................... 70- 686 
Network-Powered Broadband Communications 
Systems ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 686 
General .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... . 70- 686 
Cables Outside and Entering Build ings... .......... 70- 687 
Protection .............................................. ............... 70- 688 
Grounding Methods............................................ 70- 690 
Installation Methods Within Buildings ............... 70- 690 
Listing Requi rements ... .............................. .......... 70- 691 
Premises-Powered Broadband Communications 
Systems .................... ............... ..... .................... ...... 70- 691 
General .... .................... ............... ..... .................... . 70- 691 
Cables Outside and Entering Buildings ... .......... 70- 692 
Protection ...... ............... ..... .................... ..... .......... 70- 692 
Grounding Methods................. ............... ..... ....... 70- 693 
Installation Methods Within Buildings ............... 70- 693 
Premises Powering of Communications 
Equipment over Communications Cables .... ...... 70- 693 
Listing Requi rements ... .................... .................... 70- 693 

Chapter 9 Tables 

Pe rcent of Cross Section of Conduit and 
Tubing for Conductors and Cables .... ................. 70- 695 
Radius of Conduit and Tubing Bends................ 70- 695 
Dimensions and Percent Area of Conduit and 
Tubing (Areas of Conduit or Tubing for the 
Com binations of Wires Per mitted in Table 1, 
Chapter 9) ...... ..... .............................. ............... .... 70- 696 
Dimensions oflnsulated Co nductors and 
Fixture Wires ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 700 
Com pact Copper and Aluminum Bu ild ing Wire 
Nominal Dimensions** and Areas ...................... 70- 704 
Conductor Properties .......................................... 70- 705 
Alternating-Currem Resistance and Reactance 
for 600-Volt Cables, 3-Pha~e. 60 Hz, 75°C 
(167°F) - T hree Single Conductors in 
Conduit ................................................................. 70- 706 
Conductor Su-anding ........................................... 70- 707 
Class 2 and Class 3 Alternating-Current Power 
Source Limitations ............................................... 70- 707 

70-7 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


12(A) 

NATIONAL ELECTRICAL CODE 

PLFA Alternating-C\irrent Power Source 
Limitations ................................... ............... ......... 70- 709 

lnforniative Annex A: Product Safety Standards .......... 70- 710 

Informative Annex B: Application Information for 
Ampacity Calculation ......... ............................................ 70- 716 

Informative Annex C: Conduit, Tubing, and Cable 
Tray Fill Tables for Conduct0rs and Fixture Wires of 
the Same Size .... ..... .......... ..... ..... .......... ..... ..... ..... .......... .. 70- 729 

Informative Annex D: Examples ................................... 70- 815 

Informative Annex E: Types of Consu-uction ............... 70- 829 

Informative Annex F: Availability and Reliability for 
Critical Operations Power Systems; and Development 
and Implementation of Functional Performance Tests 
(FPTs) for Critical Operations Power Systems .............. 70- 831 

Informative Annex G: Supervisory Control and Data 
Acquisition ($CADA) ........ ......................................... .... 70- 833 

Informative Annex 1-1: Adminisu-ation and 
Enforcement ................................................................... 70- 834 

Informative Annex I: Recommended Tightening 
Torque Tables from UL Standard 486A-486B .............. 70- 840 

Informative Annex J: ADA Standards for Accessible 
Design ......... ..... .......... ..... ..... .......... ..... ..... ..... .......... ..... ... 70- 842 

Index ... ..... ..... ..... .......... ..... ..... ..... ..... ..... ..... ..... ..... ..... ...... 70- 845 

70-8 NATIONAL ELECTRICAL CODE 2020 Edition 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


COMMITIEE PERSONNEL 

NATIONAL ELECTRICAL CODE COMMITIEE 

These lists represent the membership at the time the Committee was balloted on the final text of this edition. 

Since that time, changes in the membership may have occurred. A key to classifications is found at the back of this 

document. 

Correlating Committee on National Electrical Code® 

MichaelJ. Johnston, Chair 
National Elecu-ical Contractors Association, MD [IM] 

Mark W. Earley, Secrelary (Non.voling) 
National Fire Protection Association, MA 

Sarah D. Caldwell, Technical Cornrniuee Adrninislmlor (Non.voling) 
National Fire Protection Association, l\IIA 

JamesE.Brunssen, Telcordia Technologies (Ericsson), NJ [UT ) 
Rep. Alliance for Te lecommunications lndusu-y Solutions 

Kevin L. Dressman, U.S. Deparunent of Energy, MD [U) 

Palmer L. Hickman, Electrical Training Alliance, MD [L] 
Rep. International Brotherhood of Elecu-ical Workers 

David L. Hittinger, Independent Elecu-ical Contractors of Greater 
Cincinnati, O H [IM) 

Rep. Independent Elecu-ical Contractors, Inc. 

Lawrence S. Ayer, Biz Com Electric, Inc., OH [IM ) 
(Alt. to David L. Hittinger) 

Roland E. Deike, Jr. , CenterPoint Energy, Inc., TX [UT] 
(Alt. to Roger D. McDaniel) 

James T. Dollard,Jr. , lBEW Local Union 98, PA [L) 
(Alt. to Palmer L. H ickman) 

ErnestJ. Gallo, Telcordia Technologies (Ericsson), NJ [UT ) 
(Alt. to J ames E. Brunssen) 

Timothy J. Pope, Canadian Standards Association, Canada [SE) 
Rep. CSA/Canadian Elecu-ical Code Committee 

William R. Drake, Fairfield, CA [M) 
(Member Emeritus) 

Mark W. Earley, NF'PA Staff Liaison 

2020 Edition NATIONAL ELECTRICAL CODE 

Richard A. Holub, The DuPont Company, Inc., DE [U) 
Rep. American Chemistry Council 

John R. Kovacik, UL LLC, IL [RT) 

Alan Manche, Schneider Elecu-ic, KY [M) 

Roger D. McDaniel, Georgia Power Company, GA [UT) 
Rep. Elecu-ic Light & Power Group/ EEl 

David .A. Williams, De lta Charter Township, Ml [E) 
Rep. International Association of Elecu-ical Inspectors 

Alternates 

Robert A. McCullough, Tuckerton, NJ [E) 
(Alt. to David A. Williams) 

Robert D. Osborne, UL LLC, NC [RT) 
(Alt. to John R. Kovacik) 

Christine T. Porter, lntertek Testing Services, WA [RT) 
(Voting Alt.) 

George A. Straniero, AF'C Cable Systems, Inc., N.J [M) 
(Voting Alt.) 

Nonvoting 

D. Harold Ware, Libra Electric Company, OK [IM) 
(Member Emeritus) 

70-9 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


NATIONAL ELECTRI CAL CODE 

Code-Making Panel No. 1 

Articles 90, 100, 110, Chapter 9, Table 10, Annex A, Annex H , Annex I, and AnnexJ 

Kenneth P. Boyce, Chair 
UL LLC, IL [RT] 

Louis A. Barrios, She ll Global Solutions, TX [U] 
Rep. American Chemistry Council 

Roland E. Deike, Jr. , CenterPo in t Energy, Inc., TX [UT] 
Rep. Electric Ligh t & Power Group/ EEi 

ErnestJ. Gallo, Telcordia Technologies (Ericsson), NJ [U] 
Rep. Alliance for Telecommunications lnduso-y Solutions 

Palmer L. Hickman, Elecu-ica l Training Alliance, MD [L] 
Rep. ln ternational Brotherhood of Elecu-ical Workers 

David L. Hittinger, Independent Electrical Contractors of Greater 
Cincinnati, OH [IM] 

Rep. Independent Electrical Contractors, Inc. 

James E. Brunssen , Telcordia Technologies (Ericsson), NJ [U] 
(Al L to Ernest J. Gallo) 

Mark Christian, Elecu·ical Training Alliance, TN [L] 
(AIL to Palmer L. Hickman) 

Jon Coulimore,J C Electric, Inc., WA [IM] 
(AIL to David L. Hittinger) 

Timothy Garland, Keene State College, NH [U] 
(Voting AIL) 

Larry Geyer, Quality Electric Inc., ID [IM] 
(AIL to Harry J. Sassaman) 

Joseph Marquardt, ExxonMobil Production Company, TX [U] 
(AIL to Louis A. Barrios) 

Roger D. McDaniel, Georgia Power Company, GA [UT] 
(AIL to Ro land E. De ike, J r.) 

Ark Tsisserev, AES Engineering, Canada [SE] 
Rep. CSA/Canadian Eleco-ical Code Committee 

70-10 

Donald R. lverson, National Eleco-ical Manufacturers Association, 
Ml [M] 

Rep. National Electrical Manufacture rs Association 

James F. Pierce, Intertek Testing Senkes, OR [RT] 

Harry J. Sassaman, Forest Elecu-ic Corporation, NJ [IM] 
Rep. National Electrical Conn-actors Association 

Kent A. Sayler, P2S Inc., CA [U] 
Rep. Institute ofElecu-ical & Electronics Engineers, Inc. 

Mohinder P. Sood, City of Alexandria, VA [E] 
Rep. International Association of Elecu-ical Inspectors 

Alternates 

Kenneth L. McKinney, Jr. , UL LLC, NC [RT] 
(Alt. to Ke nneth P. Boyce) 

Donald R. Offerdahl, lntertek Testing Services, ND [RT] 
(Alt. to James F. Pierce) 

Michael C. Stone, National Electrical Manufacture rs Association, 
CA[M] 

(Alt. to Donald R. Iverson) 

Frank E. Tyler, The Du Po n t Company, Inc., DE [U] 
(AIL to Kent A. Sayler) 

Charles Valaer, City Of Gle ndale Californ ia, CA [E] 
(AIL to Mohinder P. Sood) 

Nonvoting 

NATIONAL ELECTRICAL CODE 2020 Edi tion 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


COMMITIEE PERSONNEL 

Code-Making Panel No. 2 

Articles 210, 220, Annex D, Examples DI through D6 

Mark R. Hilbert, Chair 
MR Hilbert Electrical Inspections & Training, NH [E] 
Rep. In ternational Association of Electrical Inspectors 

Mathher Abbassi, New York City Department Of Buildings, NY [E] 

Charles L. Boynton, The DuPont Company, Inc., TX [U] 
Rep. American Chemistry Council 

Daniel Buuck, National Association of Home Builders (NAHB), DC 
[U] 

Rep. National Association of Home Builders 

Steve Campolo, Leviton Manufacturing Company, Inc., NY [M] 

Thomas A. Domitrovich, Ea.ton Corporation, MO [M] 
Rep. National Electrical Manufacturers Association 

Nehad El-Sherif, Saskatoon, SKCanada [U] 
Rep. lnstimte of Electrical & Electronics Engineers, Inc. 

Thomas L. Harman, University of Houston-Clear Lake, TX [SE] 

DavidW.Johnson, CenTex !EC, TX [IM] 
Rep. Independent Electrical Contractors, Inc . 

Alan Manche, Schneider Electric, KY [M] 

John McCamish, NECA lBEW Electrical Training Center, OR [L] 
Rep. International Brotherhood of Electrical Workers 

Christopher J. Pavese, D uke Energy, KY [UT ] 
Rep. Electric Light & Power Group/ EEi 

Frederick P. Reyes, UL LLC, NY [RT] 

Michael Weaver, M&W Electric, OR [IM] 
Rep. National Electrical Contractors Association 

Alternates 

William B. Crist, Jr. , lES Residential lnc., TX [IM] 
(AIL to David W. Johnson) 

Andrew Kriegman, Leviton Manufacturing Company, Inc., NY [M] 
(AIL to Steve Campolo) 

Brett Larson, Schneider Electric, IA [M] 
(AIL to Alan Manche) 

Cesar Lujan, National Association of H ome Builders ( NAHB), D C 
[U] 

(AIL to Daniel Buuck) 

Roger D. McDaniel, Georgia Power Company, GA [UT] 
(AIL to Christopher J. Pavese) 

Danie!J. Naughton,JATC of Greater Boston, MA [L] 
(Alt. to J ohn McCam ish) 

Fred N eubauer, Neubauer Electric I nc., CA [IM] 
(AIL to Michael Weaver) 

Robert D. Osborne, UL LLC, NC [RT] 
(Alt. to Frederick P. Reyes) 

Fernando E. Pacheco, Methanex Chi le SA, TX [U] 
(AIL to Charles L. Boynton) 

Brian E. Rock, H ubbell Incorporated, CT [M] 
(Alt. to Thomas A. Domitrovich) 

JosephJ. Wages, Jr., International Association of Electrical 
Inspectors, T X [E] 

(Alt. to Mark R. Hilbert) 

Nonvoting 

Douglas A. Lee, U.S. Consumer Product Safety Commission, MD 
[CJ 

Andrew M. Trotta, U.S. Consumer Product Safety Commission, MD 
[CJ 

Rep. U.S. Consumer Product Safety Commission Rep. U.S. Consumer Product Safety Commission 

2020 Edition NATIONAL ELECTRICAL CODE 70-11 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


NATIONAL ELECTRICAL CODE 

Code-Making Panel No. 3 

Articles 300, 590, 720, 725, 727, 728, 760, and Chapter 9, Tables 11 (A) and (B) , and Tables l 2(A) and (B) 

Robert A.Jones, Chair 
Independent Electrical Contractors, Inc., T X [IM] 

Rep. Independent EleCLrical Contractors, lnc. 

Richard S. Anderson, RTKL A<;.sociates lnc., VA [M] 
Rep. Building Industry Consulting Services International 

Douglas P. Bassett, XFinicy Home, FL [IM] 
Rep. Elenronic Security Association 

Larry G. Brewer, lntertek Testing Services, NC [RT] 

Steven D. Burlison, Duke Energy, FL [UT] 
Rep. EleCLric Light & Power Group/ EEi 

PaulJ. Casparro, Scranton ElectriciansJAT C, PA [L] 
Rep. International Brotherhood of Electrical Workers 

Shane M. Clary, Bay Alarm Company, CA [M] 
Rep. Automatic Fire Alarm Association, Inc. 

Raymond W. Horner, Allied Tube & Conduit, lL [M] 
Rep. National Elecu·ical Manufacturers Association 

Adam D. Corbin, Corbin E lectrical Services, Inc., NJ [IM] 
(AlL to Ro hen A. J ones) 

MichaeIJ . Farrell III, Lucas County Building Regulation, Ml [L] 
(AlL to Paulj. Casparro) 

Joel Goergen, Cisco Systems, Inc., CA [M] 
(AlL to Chad M.Jones) 

Ward Judson, Pentair/ ERICO International Corporation, O H [M] 
(Alt. to Richard S. Anderson) 

Kyle Krueger, National Electrical Contractors- Milwaukee Chapter, 
WI[IM] 

(Voting Alt.) 

John Lupacchino, Gaylor Electric Incorporated, IN [IM] 
(Alt. to Steven J. Owen) 

Jack McNamara, Bosch Security Systems, NY [M] 
(AlL to Shane M. Clary) 

Timothy J. Mikloiche, Town of West Hartford, CT [E] 
(Al L to Charles J. Pa lmieri) 

Edwar d C. Lawry, Oregon , WI [E] 
(Member Emeritus) 
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RandolphJ. Ivans, UL LLC, NY [RT] 

Chad M.Jones, Cisco Systems, O H [M] 

T. David Mills, T. David Mills Associates, LLC, GA [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

StevenJ. Owen, Steven J. Owen, Inc., AL [IM] 
Rep. Associated Builders & Contractors 

David A. Pace, O lin Corporation, AL [U] 
Rep. American Chemisur Council 

Charles J. Palmieri, Town of Norwell, MA [E] 
Rep. International Association of Electrical Inspectors 

John E. Sleights, Travelers Insurance Company, CT [I] 

George Allan Zimmerman, CME Consuking, Inc., CA [SE] 
Rep. Ethernet Alliance 

Alternates 

Mark C. Ode, UL LLC, AZ [RT] 
(Alt. to Randolph J. Ivans) 

Christopher J. Pavese, Duke Energy, KY [UT] 
(AIL to Steven D. Burlison) 

Dmitriy V. Plotnikov, Intertek Testing Services, NJ [RT] 
(Alt. to Larry G. Brewer) 

Rick D. Sheets, AT &T D igital Life, TX [IM] 
(Alt. to Douglas P. Bassett) 

George A. Straniero, AFC Cable Systems, I nc., NJ [M] 
(Alt. to Raymond W. Horner) 

William C. Szeto, McKinney, TX [U] 
(AIL to T. David Mills) 

Rebecca S. Templet, Shell Chemical, LA [U] 
(Alt. to David A. Pace) 

No nvoting 
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COMMITIEE PERSONNEL 

Code-Making Panel No. 4 

Articles 690, 692, 694, 705 

James j. Rogers, Chair 
Towns of Oak Bluffs, T isbury, West T isbury, MA [ E] 

Rep. International Association of Electrical Inspectors 

William F. Brooks, Brooks Engineering, CA [U] 
Rep. Photovoltaic Industry Code Council 

Bill Brown, Schneider Electric, TN [M] 
Rep. National Electrical Manufacturers Association 

Thomas E. Buchal, lntertek Testing Services, NY [RT] 

James G. Cialdea, CE Po1ver Engineered Services, LLC, MA [IM] 
Rep. lnterNational Electrical Testing Association 

Timothy M. Croushore, FirstEnergy Technologies, PA [UT] 
Rep. Electric Light & Power Group/ EEi 

Jason M. Fisher, Tesla Inc., VA [U] 
Rep. Solar Energy Industries Association 

Todd Fries, HellennannTyton, WI [M] 

Mark D. Gibbs, URSIC H2M Oak Ridge LLC (UCOR) , TN [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Rebekah Wharton Hren, IPPNC LLC, NC [U] 
Rep. Solar Energy International 

John S. Berdner, Solarcowboyz, CA [U] 
(AIL to William F. Brooks) 

Ron Borowski, Eaton Corporation, WI [M] 
(AIL to Bill Brown) 

Ward I. Bower, Solar Energy Industries Association, NM [U] 
(AIL to J ason M. Fisher) 

Mark Gillespie, TMI Electric, OH [JM] 
(Alt. to Duke W. Schamel) 

Anthony Granato, Manchester Fire Rescue EMS, CT [L] 
(Alt. to Matthew Paiss) 

Howard Liu, lntertek Testing Services, NY [RT] 
(Alt. to Thomas E. Buchal) 

Brian Mehalic, Winston-Salem, NC [U] 
(AIL to Rebekah Wharton Hre n ) 

Stephen W. Douglas, QPS Evaluation Services Inc., Canada [SE] 
Rep. CSA/ Canadian Electrical Code Committee 
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Lee M. Kraemer, First So lar, OH [M] 
Rep. Large-Scale Solar Association 

Matthew Paiss, San J ose Fire Department, CA [L] 
Rep. International Association of Fire Fighters 

Irozenell Pruitt, The Du Pont Company, Inc., TX [U] 
Rep. American Chemistry Council 

Duke W. Schamel, Electrical Service Solutions, Inc., CA [IM] 
Rep. Independent Electrical Contractors, Inc. 

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

Wendell R. Whistler, !BEW 1547, O R [L] 

Robert H. Wills, lntergrid, LLC, NH [U] 
Rep. American Wind Energy Association 

Timothy P. Zgonena, UL LLC, IL [RT] 

Alternates 

Harold C. Ohde, LBEW 134/ ElectricalJointApprenticeship 
Training & T rust, LL [L] 

(AIL to Wendell R. Whistler) 

Isaac Opalinsky, Sunpower Corporation, MD [M] 
(Alt. to Lee M. Kraemer) 

Rhonda Parkhurst, City of Palo Alto, CA [E] 
(Alt. to James.J. Rogers) 

Robert W. Preus, National Re newable Energy Lab, CO [U] 
(Alt. to Robert H. Wills) 

Kent Whitfield, Underwriters Laboratories, CA [RT] 
(Alt. to Timotl1y P. Zgonena) 

Leo Zieman, Florida Power & Light (Nextera Energy), FL [UT] 
(Alt. to Tirnotl1y M. Croushore) 

Nonvoting 

70-13 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


NATIONAL E LECTRICAL CODE 

Code-Making Panel No. 5 

Articles 200, 250 

Nathan Philips, Chair 
Integrated Electronic Systems, OR [IM] 

Rep. National Electrical Contractors Association 

Paul W. Abernathy, Encore Wire Corporation, TX [M] 
Rep. The Aluminum Association, Inc. 

Joseph F. Andre, Steel Tube Jnstitute, WA [M] 
Rep. Steel Tube lnstitme of North America 

Gary A. Beckstrand, Utah Electrical.JATC, UT [L] 
Rep. International Brotherhood of Electrical Workers 

Trevor N. Bowmer, Telcordia (Ericsson), NJ [U] 
Rep. Alliance for Te lecommunications Industry Solutions 

David Brender, Copper Development A%ociation, lnc., NY [M] 
Rep. Copper Development Association Inc. 

Paul Dobrowsky, Innovative Technology Services, NY [U] 
Rep. American Chemistry Council 

David A. Gerstetter, UL LLC, IL [RT] 

Larry Albert, Stanley Black And Decker, MD [M] 
(AJL to J oseph Harding) 

Derrick L. Atkins, Minneapolis Electrical .JAT C, MN (L] 
(AlL to Gary A. Becksu-and) 

Kenneth S. Crawford, Chemours Company, \IN [U] 
(AJL to Paul Dobrowsky) 

Joseph P. DeGregoria, UL LLC, NY [RT] 
(Alt. to Da\~d A. Gersteuer) 

Raymond Dunnigan, lntertek, NY [RT] 
(Alt. to Christine T. Porter) 

Ernes tJ. Gano, Telcordia Technologies (Ericsson), NJ [U] 
(Voting Alt.) 

Bobby J. Gray, 1-loydar/ Buck, Inc., WA [IM] 
(AlL to Nad1an Philips) 

Buster Grissett, Mississippi Power Company, MS [UT] 
(AlL to Mike O'Meara) 

Robert A. Nelson, Canadian Standards Association, Canada [RT] 
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G. Scott Harding, F. B. Harding, Inc., lVlD [IM] 
Rep. Independent Electrical Contractors, Inc. 

Joseph Harding, Power Tool Institute, OH [M] 

DaJeep C. Mohla, DCM Electrical Consulting Sen~ces, Inc., TX [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Mike O'Meara, Arizona Public Service Company, AZ [UT] 
Rep. Electric Light & Power Group/ EEi 

Willialtl A. Pancake, III, CAP Government, FL [E] 
Rep. International Association of Electrica l Jnspectors 

Christine T. Porter, ln tertek Testing Services, WA [RT] 

Nick Sasso, Stare of Wyoming, WY [E] 

Gregory J. Steinman, Thomas & Betts Corporation, TN [M] 
Rep. National Electrical Manufacturers Association 

Alternates 

Raymond W. Horner, Allied Tube & Conduit, IL [M] 
(Alt. to j oseph F.Andre) 

Ronald Lai, Burndy LLC, NH [M] 
(Alt. to Gregory J. Steinman) 

Karin Manfredi, AFC Cable Systems/ Atkore, MA [M] 
(Alt. to Paul W. Abernathy) 

Richard M. O'Brien, lAEI, NV [E] 
(Alt. to William A. Pancake, 111) 

DavidJ. Picatti, Picatti Bros . Inc., OBA Industrial Service & Electric, 
WA[lM] 

(Alt. to G. Scott Harding) 

Phil Simmons, Simmons Electrical Services, WA [M] 
(Alt. to David Brender) 

Nonvoting 
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COMMITIEE PERSONNEL 

Code-Making Panel No. 6 

Articles310, 311,320,322,324, 326,328,330, 332,334,336, 337,338, 340, 382,394,396, 398,399,400,402, 

Chapter 9, Tables 5 through 9, Annex Band Example D7 

Susan Newman Scearce, Chair 
City of Humboldt, TN, T N [E] 

Rep. International Association of Elecrrical Inspectors 

Todd Crisman, LBEW Local 22 J AT C, NE [L] 
Rep. International Brotherhood of Electrical Workers 

Joseph W. Cross, Eastman Chemical Company, TN [U] 
Rep. American Chemistry Cou ncil 

Dennis A. Nielsen, Lawrence Berkeley National Laboratory, CA [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Timothy Earl, GBH International, Ml [M] 
Rep. The Vinyl Institute 

Christel K. Hunter, Cerro Wire, NV [M] 
Rep. The Aluminum Association, lnc. 

Gerald W. Kent, Kent Electric & Plumbing Systems, TX [IM] 
Rep. Independent Electrical Contractors, Inc. 

Charles David Mercier, Southwire Company, GA [M] 
Rep. National Electrical Manufacturers Association 

David Carroll, Florida Power And Light, FL [UT] 
(AIL to Michael Thomas Porcaro) 

ChrisJ. Fahrenthold, Facili ty Solmions Group, TX [IM] 
(AIL to Gerald W. Kent) 

Samuel B. Friedman, General Cable Corporation, RI [M] 
(AIL to C harles David Mercier) 

HermanJ.Hall, Austin, TX [M] 
(AIL to Timoth y Earl) 

Samuel R. La Dart, City of Memphis, T N [L] 
(AIL to Todd Crisman) 
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Michael Thomas Porcaro, National Grid, MA [UT] 
Rep. Electric Light & Power Group/ EEi 

Kenneth Riedl, lntertek Testing Services, NY [RT] 
Rep. lntertek Testing Services 

Susan L. Stene, UL LLC, CA [RT] 

George A. Straniero, AFC Cable Systems, l nc., NJ [M] 
Rep. Copper Development Association Inc. 

Wesley L. Wheeler, National Electrical Contractors Association, MD 
[IM] 

Rep. National Electrical Contractors Association 

Alternates 

Kelly Lamp, Idaho Chapter NECA, ID [ IM] 
(AIL to Wesley L. Wheeler) 

Borgia Noel, State of Wyoming Fi re Marshal's Office, WY [E] 
(AIL to Susan Newman Scearce) 

Kevin T. Porter, Encore Wire Corporation, TX [M] 
(Alt. to Christel K. Hunter) 

Mario Xerri, UL LLC, NY [RT] 
(AIL to Susan L. Stene) 

Joseph S. Zimnoch, The Okonite Company, NJ [M] 
(AIL to George A. Straniero) 
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NATIONAL ELECTRI CAL CODE 

Code-Making Panel No. 7 

Articles 545, 54 7, 550, 551 , 552, 553, 555, 604, 675, and Annex D, Examples D 11 and D 12 

L. Keith Lofland, Chair 
Internatio nal Association of Electrical Inspectors (IAE I), T X [E) 

Rep. In ternational Association of Electrical Inspectors 

Jorge L. Arocha, Flo rida Power & Ligh t, FL [UT] 
Rep. Ed ison Electric Institute 

Joseph R. Chandler, Independent Electrical Contractors-Dallas, TX 
[IM] 

Rep. Independent Electrical Contractors, Inc. 

Wade Elliott, Utili ty Services Group, Inc., WA [U] 
Rep. National Association of RV Parks & Campgrounds 

RobertJ. Fick, Allia n t Energy, WI [U] 
Rep. Am e .-ican Society ofAgriculn1ral & Biological Engineers 

Robert A. Garcia, Cavco lndusrries/ Fleerwood Homes, Inc., AZ [M) 

Bruce A. Hopkins, Recreation Vehicle Industry Association , VA [M) 

Ryan Hyer, Testing Engineers International, UT [RT) 
Thomas R. Lichtenstein, UL LLC, IL [RT) 

Doug Mulvaney, KampgroundsofAmerica, Inc., MT [U) 

Clifford Norton, Bellingham Marine Utilities, FL [IM] 

Richard A. Paredes, IBEW Local 164J ATC, NJ [L) 
Rep. In ternational Brotherhood of Electrical Workers 

Stephen G. Rood, Legrand No rth America, NY [M] 
Rep. National Electrical Ma nufacmrers A~sociatio n 

Dave Watson, Southwire, GA [M] 
Rep. The Alumin um Association, Inc. 

Wesley L. Wheeler, Nationa l Electrical Contractors Association, MD 
[IM] 

Rep. National Electrical Contractors Association 

Michael L. Zieman, RADCO, CA [M) 
Rep. Man ufactured Housing Institute 

Alternates 

Barry S. Bauman, Alliant Energy, WI [U) 
(AIL ro RobenJ. Fick) 

William Bruce Bowman, Fox Systems, Inc., GA [IM) 
(AIL to J oseph R. Chandle r) 

Byron Carroll, Carrol Woods Inc., NC [U) 
(AIL to Wade Elliorr) 

Gerald D. Dix, Hampto n Roads j o int Apprenticeship Train ing 
Commi ttee, VA [L) 

(AIL to Richard A. Paredes) 

Dean C. Hunter, Minnesota Department of Labor & Industry, MN 
[ E) 

(AIL to L. Keith Lofla nd) 
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Jeffrey Kreidler, Kampgrounds of America Inc., MT [U) 
(Air. to Doug Mulvaney) 

Mark C. Ode, UL LLC, AZ [RT] 
(Air. ro Thomas R. Lich tenstein) 

Kent Perkins, Recreatio n Vehicle Industry Association, VA [M] 
(Air. to Bruce A. Hopkins) 

PaulJ. Reis, AFC Cable Systems, Inc., MA [M) 
(Alt. to Dave Watson) 

Matthew J. Samojeden, H ubbell Incorporated, CT [M) 
(Air. to Stephen G. Rood ) 
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COMMITIEE PERSONNEL 

Code-Making Panel No. 8 

Articles342, 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 1through4, Example D13, and Annex C 

Doug Adams, MP Husky LLC, SC [M] 

Larry D. Cogburn, Chair 
Cogburn Bros., Inc., FL [LM] 

Rep. National Electrical Contractors A~sociation 

Richard E. Loyd , R & N Associates, AZ [M] 
Rep. Steel Tube Institute of North America Rep. Cable Bus Manufacturers Association 

RichardJ. Berman, UL LLC, IL [RT] 

David M. Campbell, AFC Cable Systems, Inc., MA [M] 
Rep. The Aluminum Association, lnc. 

Michael C. Martin, ExxonMobil Research & Engineering, TX [U] 
Rep. American Chemistry Council 

Kenneth W. Hengst, 4C2 Electrical Specialists, TX [IM] 
Rep. Independent Electrical Contractors, Inc. 

Pete Jackson, City of Bakersfield, California, CA [E] 
Rep. International Association of Electrical Inspectors 

David H. Kendall, Thomas & Betts Corporation, TN [M] 
Rep. The Vinyl Institute 

Paul W. Myers, Nutrien, OH [U] 
Rep. Institute of Electrical & E lectronics Engineers, Inc. 

Donald R. Offerdahl, lntertek Testing Services, ND [RT] 

Rhett A. Roe, IBEW Local Union 26 JAT C, MD [L] 
Rep. International Brotherhood of Electrical Workers 

Rodney J. West, Schneider Electric, OH [M] 
Rep. National Electrical Manufacturers A~sociation 

Alternates 

Jay Burris, v\fheatland Tube (Div. ofZekelman Industries), O H [M] 
(Alt. to Richard E. Loyd) 

Joel (Joey) Crider, AEP, O H [UT] 
(Voting Alt.) 

Brian Deacy, Al lied Tube Conduit Corporation, IL [M] 
(Alt. to David H . Kendall) 

David A. Gerstetter, UL LLC, IL [RT] 
(Alt. to Richard]. Berman) 

J. Grant Hammett, Colorado State Electrical Board, CO [E] 
(Alt. to Pete J ackson) 

Gary K. Johnson, Dow Corning Corporation, LA [U] 
(Alt. to Michael C. Martin) 

Stephen P. Poholski, Newkirk ElectricA~sociates, lnc., Ml [IM] 
(Alt. to Larry D. Cogburn) 

Dan Rodriguez, IBEW Local Union 332, CA [L] 
(Alt. to Rhett A. Roe) 

Frederic F. Small, H ubbell Incorporated, CT [M] 
(Alt. to Rodney J. West) 

Dan Suriyamongkol, Advanced Cable Bus, SC [M] 
(Alt. to Doug Adams) 

Raul L. Vasquez, Independent Electrical Contractors, TX [IM] 
(Alt. to Kenneth W. Hengst) 

Dave Watson, Soutlw.ire, GA [M] 
(Alt. to David M. Campbell) 

Nonvoting 

Stephen W. Douglas, QPS Evaluation Services Inc., Canada [SE] 
Rep. CSA/Canadian Electrical Code Committee 
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NATIONAL E LECTRICAL CODE 

Code-Making Panel No. 9 

Articles 312, 314, 404, 408, 450, 490 

David G. Humphrey, Chair 
County of Henrico, Virginia, VA [E) 

Rep. International Association of E lectrical Inspectors 

Richard Anderson, Fluor Corporation, TX [U] 
Rep. Associated Builders & Contractors 

Rodney D. Belisle, NECA-LBEW Electrical Training T rust, OR [L) 
Rep. International Brotherhood of Electrical Workers 

Carmon A. Colvin , Bright Future Electric, LLC, AL [IM) 
Rep. Independe nt Electrical Contractors, Inc. 

Fred eric P. Hartwell, Hartwell Electrical Services, Inc., MA [SE) 

Kevin R. Miller, l ntertek Testing Services, WA [RT) 

Robert D. Osborne, UL LLC, NC [RT ) 

Bradford D. Rupp, Allied Moulded P roducts, Inc., O H [M) 
Rep. National Electrical Manufacturers Association 

J effrey A. Fecteau, Underwrite rs L'lboratories LLC, AZ [RT] 
(AIL to Robert D. Osborne) 

Ken Filips, Bergelectric, O R [IM) 
(AIL to Carmon A. Colvin) 

Barry N. Hornberger, PECO Energy Company, PA [UT ) 
(Alt to Darrell M. Sumbera) 

Michael O'Connell, J ointApprentice & Training Committee of 
Greater Boston, MA [L) 

(Alt to Rodney D. Belisle) 
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Timothy Schultheis, T.S.B Inc ., Schultheis Electric, PA [IM] 
Rep. National Electrical Contractors Association 

Pau!B. Sullivan , DuPont, SC [U) 
Rep. lnstimte of Electrical & Electronics Engineers, Inc. 

Darrell M. Sumbera, Centerpoint Ene rgy, TX [UT) 
Rep. Edison Electric Institute 

Ralph H. Young, Easunan Chemical Company, T N [U) 
Rep. American Chemistry Council 

Alternates 

Ronnie H. Ridgeway, Siemens lndus uy, Inc., TX [M) 
(AIL to Bradford D. Rupp) 

Pat Griffith Rose, City of Greensboro, NC [E) 
(Alt. to David G. Humphrey) 

Michael Simister, lnterte k Testing Services, TX [RT ] 
(AIL to Kevin R. Mi lle r) 
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COMMITIEE PERSONNEL 

Code-Making Panel No. 10 

Articles 215, 225, 230, 240, 242 

Julian R. Burns, Chair 
Quality Power Solutions, Inc., NC [IM] 

Rep. Independent Electrical Contractors, Inc. 

Paul D. Barnhart, UL LLC, NC [RT] 

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

Rep. lnterNational Electrical Testing Association 

James T. Dollard,Jr. , IBEW Local Union 98, PA [L) 
Rep. International Brotherhood of Electrical Workers 

Ed Koepke, Nidec Motor Corporation, MO [M) 

Kenneth J. Rempe, Siemens Industry Inc., GA [M] 
Rep. National Electrical Manufacture rs Association 

Anthony Dawes, DTE Energy, Ml [UT) 
(AlL to Christopher R. Vance) 

James Dorsey, Douglas County Electrical Inspector, CO [E) 
(AIL to Da\~d A. Williams) 

Kevin J. Lippert, Eaton Corporation, PA [M] 
(AIL to VincentJ. Saporita) 

Richard E. Lofton, II, IBEW Local Union 280, OR [L] 
(AIL to J ames T. DoLiard, J r.) 

Alan Manche, Schneider Electric, KY [M] 
(AIL to KennethJ. Rempe) 

David Morrissey, American Electrical Testing Company, Jnc., MA 
[IM) 

(AIL to Scott A. Blizard) 
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VincentJ. Saporita, Eaton's Bussmann Business, MO [M) 

Roy K. Sparks, Ill, Eli Lilly and Company, IN [U] 
Rep. American Chemistry Council 

Steven E. Townsend, General Motors Company, Ml [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Christopher R. Vance, National Grid, NY [UT) 
Rep. Electric Light & Power Group/ EEi 

David A. Williams, Delta Charter Township, Ml [E) 
Rep. International Association of Electrical Inspectors 

Alternates 

Nathan Philips, Integrated Electro nic Systems, OR [IM) 
(Voting Alt.) 

Steve A. Struble, Freeman's Electric Service, Inc., SD [IM] 
(AIL to Julian R. Burns) 

Peter R. Walsh, Teaticket Technical Associates, LLC, l\llA [U) 
(Alt. to Steven E. Townsend) 

Danish Zia, UL LLC, NY [RT] 
(Alt. to Paul D. Barnhart) 
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NATIONAL ELECTRICAL CODE 

Code-Making Panel No. 11 

Articles 409, 430, 440, 460, 470, and Annex D, Example D8 

Luis M. Bas, l ntertek Testing Services, FL [RT] 

john E. Cabaniss, Eastman Chemical Company, TN [U] 
Rep. American Chemistry Council 

Terry D. Cole, Hamer Electric, Inc., WA [IM] 
Rep. Independent Electrical Contractors, Inc. 

Zivorad Cosic, ABB Inc., WI [M] 

Robert G. Fahey, City of J anesville, WI [E] 
Rep. International Association of Electrical Inspectors 

Paul E. Guidry, Fluor Enterprises, Inc., TX [U] 
Rep. Associated Builders & Contractors 

Stephen M. J ackson, Southern Company, GA [UT] 
Rep. Electric Light & Power Group/ EEl 

Seth J. Carlton, UL LLC, IL [RT] 
(Alt. to Dirk R. F. Mueller) 

Donald P. Deachin, DTE, Ml [UT] 
(Alt. to Stephen M.Jackson) 

Eric Gesualdi, Shell Oil Company, TX [U] 
(Alt. to Arthur S. Neubauer) 

Charles A Goetz, Siemens Industry, Inc., IL [M] 
(Alt. to Keith Waters) 

Darryl Hill, Wichita Elecu·icalJATC/ IBEW 271, KS [L] 
(Alt. toJ ebediahJ. Novak) 

Tim Hinson, Miller Electric Company, FL [IM] 
(Voting Alt.) 
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Dirk R. F. Mueller, Chair 
UL LLC, Germany [RT] 

Rep. ULLLC 

Arthur S. Neubauer, Arseal Technologies, GA [U] 
Rep. American Petroleum Institute 

j ebediahj. Novak, Cedar Rapids ElectricalJ ATC, IA [L] 
Rep. International Brotherhood of Electrical Workers 

Joe Schomaker, Eaton , MO [M] 

Arthur J. Smith, III, Waldemar S. Nelson & Company, Inc., LA [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Keith Waters, Schneider Electric, KY [M] 
Rep. National Electrical Manufacmrers A~sociation 

Ron Widup, Shermco Industries, TX [IM] 
Rep. lnterNational Electrical Testing Association 

Alternates 

Chester Kelly, Dupont Chestnut Run Plaza, DE [U] 
(Alt. to John E. Cabaniss) 

Tim LaLonde, Haskin Electric, Inc., WA [IM] 
(Alt. to Ten/' D. Cole) 

Charles Littlefield, Goochland County, VA [E] 
(Alt. to Robert G. Fahey) 

Vincentj. Saporita, Eaton's Bussmann Business, MO [M] 
(Alt. to Joe Schomaker) 

Steven E. Townsend, General Motors Company, Ml [U] 
(Alt. to Arthur J. Smith, III) 

Bobby A. Walton, lntertek, TX [RT] 
(Alt. to Luis M. Bas) 
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COMMITIEE PERSONNEL 

Code-Making Panel No. 12 

Articles 610, 620, 625, 626, 630, 640, 645, 646, 647, 650, 660, 665, 668, 669, 670, 685 and Annex D, Examples D9 

and DlO 

Scott Cline, Chair 
McMurtrey Electric, l nc., CA [lM] 

Rep. National Electrical Contractors A.~sociation 

Joseph M. Bablo, UL LLC, IL [RT] 

Frank Anthony Belio, International Union of Elevator Constructors, 
CA [L] 

J e ffrey W. Blain, Schindler Elevator Corporation, NJ [M] 
Rep. National Elevator Industry Inc. 

Philip Clark, City of Southfield, Ml [E] 
Rep. International Association of Electrical Inspectors 

Karl M. Cunningham, Alcoa, Corporation, PA [M] 
Rep. The Aluminum Association, Inc. 

Joel Goergen, Cisco Systems, Inc., CA [M] 

Jody B. Greenwood, Navy Crane Center, VA [U] 

J effrey L. Holmes, !BEW Local Union 1 J ATC, MO [L] 
Rep. International Brod1erhood of Electrical Workers 

RobertE.Johnson, !T E Safety, MA [U] 
Rep. Information Technology Industry Council 

Mark S. Joiner, Office State Fire Marshal, LA [E] 

Stanley Kaufman, CableSafe, lnc. / OFS, GA [M] 
Rep. Plastics lndusu·y Association (Plastics) 

Todd R. Koniecmy, lntertek Testing Services, MA [RT] 
Rep. lntertek Testing Services 

Todd F. Lottmann, Eaton's Bussmann Business, PA [M] 
Rep. National Electrical Manufacturers Association 

Karl Reighard, De lmarva Power and Light, MD [UT] 
Rep. Edison Electric l nstinne 

Edward E. Rodriguez, Walker Engineering, Inc., TX [IM] 
Rep. Independent E lectrical Contractors, Inc. 

James E. Tarchinski, General Motors Company, Ml [U] 
Rep. SAE Hybrid/ EV Technical Standards Committee 

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

Alternates 

Rocco DeLuca, Jr., City And County Of Broomfield, CO [E] 
(AIL to Philip Clark) 

Jacob Haney, General Cable Corporation, IN [M] 
(AIL to Karl M. Cunningham) 

Joseph F. P risco, IBM Corporation, MN [U] 
(AIL to Robert E.J o h nson) 

Peter Sedor, I ntertek, MA [RT] 
(AIL to Todd R. Konieczny) 

John D. (Doug) Henderson, T hyssenKrupp Elevator Manufacturing 
Inc., T N [M] 

Richard R. Shawbell, Jr., Florida East Coast E lectrical.JATC, FL [L] 
(AIL to Jeffrey L. Ho lmes) 

(Al L to J effrey W. Blain) 
John R. Kovacik, UL LLC, IL [RT] 

(Alt. to J oseph M. Bablo) 
Richard (Tony) O'Brien, Cisco Systems, Inc., CA [M] 

(AIL to J oel Goergen) 

Mike O'Meara, Arizona Public Service Company, AZ [UT] 
(AIL to Karl Reighard) 

Andre R. Cartal, Yardley, PA [E] 
(Member Emeritus) 
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David B. Stump, Independent Elecu·ical Contractors, TX [IM] 
(AIL to Edward E. Rodriguez) 

Emad Tabatabaei, l nductotl1erm Corporation, NJ [M] 
(AIL to Robert C. Turner) 

Frank Tse, Leviton Manufacturing Company, Inc., NY [M] 
(Alt. to Todd F. Lotunann) 

Nonvoting 
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NATIONAL E LECTRICAL CODE 

Code-Making Panel No. 13 

Articles 445, 455, 480, 695, 700, 701 , 702, 708, 750, Annex F and Annex G 

Linda J. Little, Chair 
IBEW Local l ElectriciansJ AT C, MO [L] 

Martin D. Adams, Adams E lectric, Inc., CO [IM] 
Rep. National Electrical Contractors Association 

Steve Baldwin, lntertek, CA [RT] 
Rep. lntertek Testing Senkes 

Greg J. Ball, Tesla, CA [M] 

Krista McDonald Biason, HGA Architects and Engineers, MN [U ] 
Rep. American Society for H ealthcare Engineering 

DanielJ. Caron, Bard, Rao + Athanas Consu lting Engineers, LLC, 
MA[SE] 

Richard D. Cur rin, Jr. , Nortl1 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 

Steven F. Froemming, City of Franklin, WI [E] 
Rep. lnternational A-;sociation of E lectrical Inspectors 

Robert E.Jordan, Alabama Power Company, AL [UT] 
Rep. Electric Light & Power Group/ EEi 

Lawrence S. Ayer, Biz Com E lectric, Inc., OH [IM] 
(Voting Alt.) 

Barry S. Bauman, Alliant Energy, WI [U] 
(Alt. to Richard D. Currin,.Jr.) 

Glenn Brown, CJL Engineering, PA [U] 
(Alt. to Krista McDonald Biason) 

William P. Cantor, TPI Corporation, PA [U] 
(Alt. to Mario C. Spina) 

James S. Conrad, RSCC Wire & Cable, CT [M] 
(Alt. to Ke ndall M. Waterman) 

T imothy Cmko, Eaton's Bussmann Business, MO [M] 
(Alt. to Daniel R. Neeser) 

James T. Dollard,Jr. , IBEW Local Union 98, PA [L] 
(Alt. to LindaJ. Little) 

Laurie B. Florence , UL LLC, IL [RT] 
(Alt. to J ohn R. Kovacik) 

Travis Foster, Shell O il Company, TX [U] 
(Alt. to Arnoldo L. Rodriguez) 

Richard Garbark, BGE, lVID [UT] 
(Alt. to Robert E.Jordan) 
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John R. Kovacik, UL LLC, IL [RT] 

Greg Marchand, Briggs & Stratton, WI [M] 
Rep. Portable Generator Manufacturers' Association 

DanielR. Neeser, Eaton's Bussmann Division, MO [M] 

Shawn Paulsen, CSA Group, Canada [RT] 
Arnoldo L. Rodr iguez, L yo ndellBasell Industries, TX [U] 

Rep. American Chemistry Council 

Michael L. Savage, Sr., Marion County Building Safety, FL [E] 

Mario C. Spina, Verizon Wire less, O H [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Kendall M. Waterman, Draka Cableteq, MA [M] 
Rep. Copper Development Association Inc. 

James R. White, Shermco Industries, Inc., TX [IM] 
Rep. lnterNational Electrical Testing Association 

Timothy P. Windey, Cummins Power Generation, MN [M] 

Alternates 

Jan Gromadzki, Tesla, CA [M] 
(Alt. w Greg J. Ball) 

J eff Jonas, Generac Power Systems, Inc., WI [M] 
(Voting Alt.) 

Chad Kennedy, Schneider Electric, SC [M] 
(Alt. to Neil A. Czarnecki) 

Raymond Richard Prucha, Bard, Rao + Anthanas Consulting 
Engineers, LLC, NY [SE] 

(Alt. to DanielJ. Caron) 
Daniel Schlepp, Wacke r Neuson , WI [M] 

(Alt. to Greg Marchand) 

Rich Scroggins, Cummins Power Generation, MN [M ] 
(Alt. to T imomy P. Windey) 

Richard Tice, VEC, Inc., OH [IM] 
(Alt. to Martin D. Ad ams) 

Anton Tomasin, City Of Rochester H ills, M l [E] 
(Alt. to Steven F. Froemming) 

Michael Wilson, CSA Group, Canada [RT] 
(Alt. to Shawn Paulsen) 
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COMMITIEE PERSONNEL 

Code-Making Panel No. 14 

Articles 500, 501, 502, 503, 504, 505, 506, 510, 511 , 513, 514, 515, 516 

Michael W. Smith, Chair 
Schaeffer Electric Company, MO [IM] 

Rep. National Electrical Contractors Association 

Donald W. Ankele, UL LLC, IL [RT] 

Steven J . Blais, Appleton Group, IL (M] 
Rep. National Electrical Manufacturers Association 

Corey Cahill, U.S. Coast Guard, DC [E] 

Mark A. Chrysler, Cicy of San Diego, CA [E] 
Rep. International Ao;sociation of Electrical Inspectors 

William T. Fiske, lntertek Testing Services, NY [RT] 

Mark Goodman, Mark Goodman Electrical Consulting, CA [U] 
Rep. American Petroleum Institute 

William G. Lawrence,Jr. , FM Global, MA [I] 

L. Evans Massey, Baldor Electric Company, SC [M] 
Rep. Instrumentation, Systems, & Automation Sociecy 

William E. McBride, CONAM Construction Company, AK [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Mihail Bantic, I ntertek, TX [RT] 
(AIL to William T. Fiske) 

Jeremy Neagle, U.S. Bureau of Alcohol, Tobacco, Firearms & 
Explosives, MD [U] 

Thomas L. P ottschmid t, Indianapolis Power & Light, IN [UT] 
Rep. Edison Electric Institute 

Lowell Reith, Interstates Construction Services, Inc., KS [IM] 
Rep. Independent Electrical Conu-actors, Lnc. 

John L. Simmons, Florida East Coast.JATC, FL [L] 
Rep. International Brotherhood of Electrical Workers 

Fred K. Walker, U.S. Departn1ent Of The Air Force, FL [E] 

David B. Wechsler, Consultant, TX [U] 
Rep. American Chemistry Council 

Mark C. Wirfs, R & W Engineering, Inc., OR [U] 
Rep. Grain Elevator and Processing Sociecy 

Alternates 

Paul T. Kelly, UL LLC, IL [RT] 
(Alt. to Donald W. Ankele) 

Dave Burns, Shell P&T: lnnovation/ R&D, TX [U] 
(AIL to Mark Goodman) 

Haywood Kines, Prince William County Building Development, VA 
[E] 

Cory Cole, Hamer Electric, Inc., WA [IM] 
(AIL to Lowell Reith) 

Thomas E. Dunne, Long Island.Joint Apprenticeship & Training 
Committee, NY [L] 

(Alt. to.John L. Simmons) 
Andrew Hernandez, AstraZeneca Pharmaceuticals, DE [U] 

(Alt. to William E. McBride) 

Richard A. Holub, The DuPont Company, Inc., DE [U] 
(AIL to David B. Wechsler) 

Michael E. Aaron, Wiss Janney Elstner Associates, Inc., IL [SE] 
Rep. TC on Airport Facilities 
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(Alt. to Mark A. Chrysler) 

Edmund R. Leubner, Eaton's Crouse-Hinds Business, NY [M] 
(Alt. to Steven.J. Blais) 

Eddie Ramirez, FM Global, MA [I] 
(Alt. to William G. Lawrence, J r.) 

Ted H. Schnaare, Rosemount Incorporated, MN [M] 
(Alt. to L. Evans Massey) 

Nonvoting 

Timothy J. Pope, Canadian Standards Association, Canada [RT] 
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NATIONAL E LECTRICAL CODE 

Code-Making Panel No. 15 

Articles 517, 518, 520, 522, 525, 530, 540 

Lawrence E. Todd, Chair 
lntertek Testing Services, KY [RT] 

Chad E. Beebe, ASHE-AHA, WA [U] 

David A. Dagenais, Partners/ Wentworth-Douglass Hospital, NH [U] 
Rep. NFPA Health Care Section 

Matthew B. Dozier, I Design Services, T N [U] 
Rep. lnstitute of Electrical & Electronics Engineers, lnc. 

Joe L. DuPriest , City of St. Cloud, FL [E] 
Rep. International Ao;sociation of E lectrical Inspectors 

Kenneth J. Gilbert, Florida Power & Light Company, FL [UT] 
Rep. Electric Light & Power Group/ EEi 

Pamela Gwynn, UL LLC, NC [RT] 
Rep. UL LLC 

Mitchell K. Hefter, Signify, TX [IM] 
Rep. Illuminating Engineering Society of North America 

Kim Jones, Funtastic Shows, OR [U] 
Rep. Outdoor Amusement Business Association, Inc. 

Edwin S. Kramer, Radio City Music Ha ll , NY [L] 
Rep. International Alliance of Theatrical Stage Emplo yees 

Gary J. Krupa, U.S. Department of Veterans Affairs, NE [U] 

Kevin T. Porter, Encore Wire Corporation, TX [M] 
Rep. T he Aluminum Association, Inc. 

Brian E. Ro ck, Hubbell Incorporated, CT [M] 
Rep. National Electrical Manufacmrers Ao;sociation 

James C. Seabury III, Enterprise E lectric, LLC, T N [I M] 
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 Picmre and Television Producers 

Steven R. Ter ry, Electronic Theatre Controls Inc., NY [M] 
Rep. U.S. Institute for Theatre Technology, Inc. 

Alternates 

Michael A. Anthony, Standards Michigan, Ml [U] 
(Alt. to Matthew B. Dozier) 

Gary A. Beckstrand, Utah Electrical J ATC, UT [L] 
(Voting Alt.) 

David M. Campbell, AFC Cable Systems, Inc., MA [M] 
(Alt. to Kevin T. Porter) 

Carmon A. Colvin , Bright Future Electric, LLC, AL [ lM] 
(Alt. to J ames C. Seabury Ill) 

Connor Wright Frazier, H CA Architect-; And Enginee rs, MN [U] 
(Alt. to Chad E. Beebe) 

Samuel B. Friedman, General Cable Corporation, RI [M] 
(Alt. to Brian E. Rock) 

Edward J oseph, Underwriters Laboratories Inc., NY [RT] 
(Alt. to Pamela Gwynn) 

Jay Y. Kogoma, lntertek Testing Services, CA [RT] 
(Alt. to Lawrence E. Todd) 
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Frank Novitzki, U.S. Department of Veterans Affairs, VA [U] 
(Alt. to Gary J. Krupa) 

Don Rabel, Mid-West Electric Company, TX [l M] 
(Alt. to Bruce D. Shelly) 

Douglas Rheinheimer, Paramount Picmres, CA [U] 
(Alt. to Michael D . Skinner) 

Alan M. Rowe, International Alliance of Theatrical Stage 
Employees, CA [L] 

(Alt. co Edwin S. Kramer) 

Clinton Bret Stoddard, City of Rexburg, ID [E] 
(Alt. to Joe L. Du Priest) 

Walter N. Vernon, IV, Mazzetti, CA [SE] 
(Voting Alt.) 

R. Duane Wilson, George C. lzenour Associates, Inc., NM [IM] 
(Alt. to Mitchell K. Hefter) 
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COMMITIEE PERSONNEL 

Code-Making Panel No. 16 

Articles 770, 800, 805, 810, 820, 830, 840 

Thomas E. Moore, Chair 
City of Beachwood, O H [E) 

Rep. International Association of Electrical Inspectors 

George Bish, Amazon/ Ri ng Protect Inc., NC [IM) 
Rep. Satellite Broadcasting & Communications Association 

James E. B runssen, Telcordia Technologies (Ericsson) , NJ [U) 
Rep. Alliance for Te lecommunications Industry Solutions 

Terry C. Coleman , Electrical Training Alliance, T N [L) 
Rep. International Brotherhood of Electrical Workers 

Robert Davies, Davies Electric Company, CA [IM) 
Rep. National Electrical Contractors Association 

Fred C. Dawson, Chemours, Canada [U] 
Rep. American Chemistry Council 

Gerald Lee Dorna, Belden Wire & Cable Co., IN [M) 
Rep. Insulated Cable Engineers Association, Inc. 

Robert W. J ensen, dbi-Telecommunication Infrastructure Design, 
TX[M) 

Rep. Building Industry Consulting Services International 

Steven C. Johnson, J ohnson Telecom, LLC, TX [UT ) 
Rep. Society of Cable Telecommunications Engineers (SCTE) 

Rendell K. Bourg, National Fire Protection Company Inc., HI [M) 
(AJL to T homas J. Parrish) 

Trevor N. Bowmer, Telcordia (Ericsson), NJ [U) 
(Alt. to J ames E. Brunssen) 

Larry Chan, City of New Orleans, LA [E) 
(Ale_ to Thomas E. Moore) 

Timothy D. Cooke, Times Fiber Communications, Inc., VA [UT ) 
(AJL to Steven C. J ohnson) 

RandolphJ. Ivans, UL LLC, NY [RT] 
(AJL to Anthony Tassone) 

John A. Kacperski, P2S Engineering, Inc., CA [M) 
(AJL to Robert W. J ensen) 

Stanley Kaufman, CableSafe, lnc./ OFS, GA [M) 
(Ale_ to Gerald Lee Dorna) 
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WilliamJ. Mc Coy, Telco Sales, Inc., TX [U) 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Michael F. Murphy, Intenek Testing Services, MA [RT) 

ThomasJ . Parrish, Telgian Corporation, Ml [M) 
Rep. Automatic Fire Alarm Association, Inc. 

Roy Pollack , Comcast Xfinity Home, FL [UT) 
Rep. Electronic Security Association 

Luigi G. Prezioso, M. C. Dean, Inc., VA [IM) 
Rep. Independent E lectrical Contractors, Inc. 

Rodger Reiswig,J ohnson Controls, FL [M) 
Rep. National Electrical Manufacturers Association 

Masood Shariff, Commscope, NJ [M) 
Rep. Te lecommunications Industry Association 

Anthony Tassone, UL LLC, NY [RT) 
Rep. ULLLC 

Leo Zieman, Florida Power & Light (Nextera Energy), FL [UT) 
Rep. Electric Light & Power Group/ EEi 

Alternates 

Eric Lawrence, Berk-Tek, A Nexans Company, PA [M) 
(AIL to Masood Shariff) 

Diana M. Lettkeman, Dish Network Service, LLC, CO [IM) 
(Alt. to George Bish) 

Christopher Rawson, International Brotherhood of Electrical 
Workers- Technical Institute (IBEW), IL [L) 

(Alt. to Terry C. Coleman) 

David B. Schrembeck, DBS Communications, Inc., OH [IM) 
(Alt. to Luigi G. Prezioso) 

Carl R. Wetterhan, General Cable Industries, Inc., KY [M) 
(Alt. to Rodger Reiswig) 
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NATIONAL E LECTRICAL CODE 

Code-Making Panel No. 17 

Articles 422, 424, 426, 427, 680, 682 

Donald R. Cook, Chair 
Shelby County Deparunent of Development Services, AL [E] 

Rep. International Association of Electrical Inspectors 

Thomas V. Blewitt, UL LLC, NY [RT] 

Jerry Lee Daniel, Texas Department of Licensing Regulation, TX 
[E] 

E. P. Hamilton, Ill, E. P. Ha milton & Associates, Inc., T X [M] 
Rep. Association of Poo l & Spa P rofessionals 

Emmanuel (Lee) DeWayne Jones, Georgia Power Company, GA 
[UT ] 

Rep. Electric Light & Power Group/ EE! 
Brian Myers, lBEW Local Union 98, PA [L] 

Rep. International Brotherhood of Electrical Workers 

Timothy R. O' Brien, Chula Vista Electric, CA [IM] 
Rep. National Electrical Contractors Association 

Dennis Michael Querry, Trinity River Authority, TX [IM] 
Rep. Independent Electrical Contractors, Inc. 

Ches ter L. Sandberg, C L Sandberg & Associates, LLC, CA [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Kenneth M. Shell, nVent T hermal Management, CA [M] 
Rep. Copper Development Association Inc. 

Kam Fai Siu, lntertek Testing Services, Hong Kong [RT] 
Rep. lntertek Testing Services 

Peter C. Swim, Whirlpool Corporation, Ml [M] 
Rep. Air-Conditioning, H eating, & Refrigeration Institute 

Marcelo E. Valdes, GE Energy Industrial Solutions, NC [M] 
Rep. National Electrical Manufacturers Association 

Matt B. Williams, Association of Home Appliance Manufacturers 
(AHAM), DC [M] 

Rep. Association of Home Appliance Manufacturers 

Alternates 

Paul W. Abernathy, Encore Wire Corporation, T X [M] 
(AIL to Kenneth M. Shell ) 

Ryan Andrew, Alaska Joint Electrical Apprenticeship and Training 
Trust, AK [L] 

(AIL to Brian Myers) 

Bernie Donnie Bell, Gulf Power Company, FL [UT] 
(AIL to Emmanuel (Lee) DeWayneJ ones) 

Masud Chowdhury, Association of Home Appliance Manufacturers 
(AHAM), VA [M] 

(AIL to MattB. Williams) 

Chris Faucette, State of North Carolina, NC [E] 
(AIL to Donald R. Cook) 

StephenR. Kuscsik, Underwriters Laboratories Inc., IL [RT ] 
(AIL to T homas V. Blewitt) 

Armando M. Lozano, MSF Electric, Inc., TX [IM] 
(AIL to Dennis Michael Querry) 

Stephen Macey, Watkins Manufacturing Corporation, CA [M] 
(Alt. to E. P. Hamilton, Ill ) 

Bernard Poton, l ntertek, TX [RT] 
(Alt. to Kam Fai Siu) 

Larry Reichle, Texas Department Of Licensing Regulation, T X [E] 
(AIL to Jerry Lee Daniel) 

Svetlana Ulemek, Hubbel/ Burntly LLC, NH [M] 
(Alt. to Marcelo E. Valdes) 

Thomas H. Wood, Cecil B. Wood, Jnc., IL [ lM] 
(Alt. to T imothy R. O' Brien) 

Nonvoting 

Andrew M. Trotta, U.S. Consumer Product Safety Commission, MD 
[CJ 

Rep. U.S. Consumer Product Safety Commission 
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Douglas A. Lee, U.S. Consumer Product Safety Commission, MD 
[CJ 

Rep. U.S. Consumer P roduct Safety Commission 
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COMMITIEE PERSONNEL 

Code-Making Panel No. 18 

Articles 393, 406, 410, 411 , 600, 605 

Bobby J. Gray, Chai!" 
Hoydar/ Buck, Inc., WA [IM] 

Rep. National Electrical Contractors Association 

Ron D. Alley, Northern New Mexico IEC, NM [IM] 
Rep. Independent Electrical Contractors, Inc. 

Frederick L. Carpenter, Acuicy Brands Lighting, GA [M] 
Rep. National Electrical Manufacturers Association 

KurtJ. Clemente, Clark Nexsen, Inc., VA [U] 
Rep. Institute of Electrical & Electronics Engineers, Inc. 

Paul Costello, NECA and I BEW Local 90 J ATC, CT [L] 
Rep. International Brotherhood of Electrical Workers 

Hakim Hasan, Intertek, GA [RT ] 

Jack E.Jamison, Jr., Miller Engineering, Inc., VN [E] 
Rep. International Association of Electrical Inspectors 

Donald Berlin, lntermatic Inc., IL [M] 
(AIL to Michael S. O'Boyle) 

Juan M. Caamano, U L LLC, NY [RT] 
(AJL to Charles S. Kurten) 

Charles S. Kurten, UL LLC, NY [RT] 

William Ross McCorcle, American Electric Power, OK [UT] 
Rep. Electric L ight & Power Group/ EEI 

Michael S. O'Boyle, Philips Lightolier, MA [M] 
Rep. American Lighting Association 

Wesley J. Wilkens, Persona, Inc., SD [M] 
Rep. International Sign Association 

Randall K Wright, RKW Consulting, PA [SE] 

Alternates 

Robert Se taro, l ntertek, GA [RT] 
(AJL to Hakim Hasan) 

Frank Tse, Leviton Manufacturing Company, Inc., NY [M] 
(Alt. LO Frederick L. Carpenter) 

Mark Coshal, IES Commercial of San Antonio, TX [IM] 
(AIL to Ron D. Alley) 

Daniel Van Sickle, III, E lectrical Training Alliance of J acksonville, 
FL [L] 

Gabriel A. Griffin, Clear Sign and Design Inc., CA [M] 
(AIL to Wesley J. Wilkens) 

Richard Hollander, Cicy of Tucson, AZ [E] 
(Alt. to J ack E.J amison,J r.) 

(Alt. LO Paul Costello) 

Paul Yesb eck, ACU Sign Corporation, FL [IM] 
(Alt. to Bobby J. Gray) 

Committee Scope: T his Committee shall have primary responsibi lity for documents on 
minimizing the risk of electricity as a source of e lectric shock and as a potential ignition 
source of fires and explosions. l t shall a lso be responsible for text to minimize the 
propagation of fire and explosions due to electrical installations. 
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NFPA Electrical Engineering Division Technical Staff 

Gordon S. Frost, Division Manager 
Mark W. Earley, Chief Electrical Engineer 

Sarah D. Caldwell, Technical Committee Administrator 
Kimberly H. Cervantes, Senior Technical Contem Editor 

Barry Chase, Senior Engineer 
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Mark Cloutier, Senior Electrical Engineer 

Christopher Coache, Senior Elecffical Engineer 
Erik Hohengasser, Technical Lead, Electrical 
RichardJ. Roux, Senior Electrical Specialist 

J effrey S. Sargent, Principal Elec trical Specialist 
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ARTICLE 90-INTRODUCTION 90.2 

NFPA 70 

National Electrical Code 

2020 Edition 

IMPORTANT NOTE: This NFPA document is made available for 
use subject to important 1wtices arnl legal disclaimers. These 1wtices 
and disclaimers appear in all publications containing this document 
and may be found under the heading "Important Notices and 
Disclaimers Concerning NFPA Standards. " They can also be viewed 
at www.n.JPa.org/disclaimers or obtained on request from NFPA. 

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of 
NFPA codes, standards, recommernled practices, arnl guides (i.e., 
NFPA Standards) are released on scheduled revision cycles. This 
edition may be superseded by a later one, or it may be amernled 
outside of its scheduled revision cyde through the issuance of Tenta­
tive Interim Amendments (TIAs). An official NFPA Standard at any 
point in time consists of the current edition of the document, together 
with all TIAs and Errata in effect. To verify that this document is the 
current edition or to determine if it has been amernled by TlAs or 
Errata, please consult the National Fire Codes® Subscription Service 
or the "List of NFPA Codes & Standards" at www.nfpa.org/docinfo. 
In addition to TIAs arnl Errata, the document information pages also 
include the option to sign up for alerts for irnlividual documents and 
to be involved in the development of the next edition. 

90.1 Purpose. 

ARTICLE90 
Introduction 

(A) Practical Safeguarding. The purpose of this Code is the 
practical safeguarding of persons and property from hazards 
a rising from the use of electricity. This Code is not intended a5 a 
design specification or an insu-uction manual for untrained 
persons . 

(B) Adequacy. This Code contains provisions that are consid­
ered necessary for safety. Compliance therewith and proper 
maintenance result in an installation that is essentially free 
from hazard but not necessarily efficient, convenient, or 
adequate for good service or future expansion of electrical use. 

Informational Note: Hazards often occur because of overloading 
of wiring systems by methods or usage nor in conformity with 
this Code. This occurs because initia l wiring d id not provide for 
increases in the use of e lectricity. An initial adequate instal lation 
and reasonable pro\~sions for system cha nges p rovide for future 
increa5es in the use of e lectricity. 

2020 Edition NATIONAL ELECTRICAL CODE 

(C) Relation to Other International Standards. The require­
ments in this Code address the fundamenta l principles of 
protection for safety contained in Section 131 of International 
Electrotechnical Commission Standard 60364-1, fiectrical Instal­
lations of Buildings. 

Informational Note: IEC 60364-1, Section 131, contains li.111da­
menral principles of protection for safety that encompass protec­
tion against e lectric shock, p rotection against thermal effects, 
protection against overcurrent, protection against fault currents, 
and protection against overvolrage. All of these potential 
h azards a re addressed by the requirements in this Code. 

90.2 Scope. 

(A) Covered. This Code covers the installation and removal of 
electrical conductors, equipment, and raceways; signaling and 
communications conductors, equipment, and race\vays; and 
optical fiber cables for the following: 

(1) Public and private premises, including buildings, su1.1c­
tures, mobile homes, recreational vehicles, and floating 
buildings 

(2) Yards, lots, parking lots, carnivals, an d industrial substa-
tions 

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

(4) Installations used by the elecu-ic utility, such as office 
buildings, warehouses, garages, machine shops, and 
recreational buildings, that are not an integral part of a 
generating plant, substation, or control center 

(5) Installations supplying shore power to ships and water­
craft in marinas and boatyards, including monitoring of 
leakage current 

(6) Installations used to export electric powe r from vehicles 
to premises wiring or for bidirectional current flow 

(B) Not Covered. This Code does not cover the fol lowing: 

(1) Installa tions in ships, watercraft other than floating build­
ings, railway rolling stock, aircraft, or automotive vehicles 
other than mobile homes and recreationa l ve hicles 

I nformational Note: Although the scope of this Codi! indicates 
t hat rhe Code does not cover installations in ships, portions of 
t his Codi! are incorpornted by refe rence into Title 46, Code of 
Federal Regulations, Parts l HJ-1 13. 

(2) Installations underground in mines and self-propelled 
mobile surface mining machinery and it5 a ttendant elec­
trical trailing cable 

(3) Installations of railways for generation, transformation, 
transmission, e nergy sto rage, or distribution of power 
used exclusively for operation of rolling stock or installa­
tions used exclusively for signaling and communications 
purposes 

(4) Installations of communications equipment unde1- the 
exclusive conu-ol of communications utilities located 
outdoors or in building spaces used exclusively for such 
installations 
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90.2 ARTICLE 90- INTRODUCTION 

(5) Installations under the exclusive control of an electric 
utility where su ch installations 

a . Consist of service drops or service laterals, and associ­
ated metering, or 

b. Are on property owned or leased by the electric utility 
for the purpose of communications, metering, gener­
ation, control, transformation, transmission, energy 
storage, or disu-ibution of e lecu-ic energy, or 

c. Are located in legally established easements or right5-
of-way, or 

d . Are located by other written agreements either desig­
nated by or recognized by public service commissions, 
utility commissions, or othe r regulatory agencies 
having jw·isdiction fo r such installations. These writ­
ten agreements shall be limited to installations for the 
purpose of communications, metering, gen eration, 
control, u-ansformation, u-ansmission, energy storage, 
or distribution of electric energy where legally estab­
lished easements or rights-of-way cannot be obtained. 
These installations shall be limited to federal lands, 
Native American reservations through the U.S. 
Deparunent of the In teriOI' Bureau of Indian Affairs, 
military bases, lands conu-olled by port authorities 
and state agencies and departments, and lands owned 
by railroad5. 

Informational Note to (4) and (5): Examples of utilities may 
include those entities that are typically designated or recognized 
by governmental law or regulation by public service/ utili ty 
commissions and that install, operate, and maintain electric 
supply (such as generation, u-ansmission, or d istribution 
systems) or communications systems (such as telephone, CATV, 
Internet, satellite, or data services). Utilities may be subject to 
compliance with codes and standards covering· their regulated 
acti\~ties as adopted under governmental law or regulation. 
Additional information can be found through consultation with 
the appropriate governmental bodies, such as state regulatory 
commissions, the Federal Energy Regu latory Commission, and 
the Federal Communications Commission. 

(C) Special Permission. The authority having jurisdiction for 
enforcing this Code may grant exception for the installati on of 
conductors and equipment that are not under the exclusive 
control of the elecu-ic utilities and are used to connect the elec­
tric utility supply system to the service conductors of the prem­
ises served, provided such installations are outside a building or 
su·ucture, or terminate inside at a readily accessible location 
nearest the point of entrance of the service conductors. 

90.3 Code Arrangement. This Code is divided into the intro­
duction and nine chapters, as shown in Figure 90.3 . Chapters 1, 
2, 3, and 4 apply generally. Chapters 5, 6, and 7 apply to special 
occupancies, special equipment, o r other special conditions 
and may supplement or modify the req uirements in Chapters 1 
through 7. 

Ch apter 8 covers communications systems and is not subject 
to the requirements of Chapters 1 through 7 except where the 
1·equirements are specifically referenced in Chapter 8. 

Chapter 9 consists of tables that are applicable as referenced. 

Informative annexes a re not part of the requirements of this 
Code but are included for informational purposes only. 
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Chapter 1 - General 

Chapter 2 - Wiring and Protection 

Chapter 3 - Wiring Methods and Materials 

Applies generally 
to all electrical 

installations 

Chapter 4 - Equipment for General Use 

Supplements or modifies 
Chapters 1 through 7 { 

I Chapter 5 - Special Occupancies I 
I Chapter 6 - Special Equipment I 
I Chapter 7 - Special Conditions I 

Chapter 8 is not subject 
to the requirements of 

I : · J} Chapters 1 through 7 except 
Chapter 8 - Communications Systems where the requirements are 

specifically referenced in 
Chapter 8. 

I Chapter 9 - Tables I} Applicable as referenced 

Informative Annex A through } Informational only; 
Informative Annex J not mandatory 

FIGURE 90.3 Code Arrangement. 

90.4 Enforcement. This Code is intended to be suitable for 
mandatory a pplication by governmen tal bodies that exercise 
legal jurisdiction over e lecu-ical installations, including signal­
ing and communications systems, and for use by insurance 
inspectors. The authority having jurisdiction for enforcement 
of the Code has the responsibility for making interpretations of 
the rules, for deciding on the approval of equipment and mate­
rials, and for granting the special permission contemplated in a 
number of the rules. 

By special permission, the authority having jurisdiction may 
waive specific requirements in this Code or permit alternative 
methods where it is assured th at equivalent objectives can be 
achieved by establishing and maintaining effective safe ty. 

This Code may require new product5, constructions, or ma te­
rials that may not yet be available at the time th e Code is adop­
ted. In such event, the authority h avingjurisdiction may per mit 
the use of the produ cts, constructions, or materials that comply 
with the most recent previous edition of this Code adopted by 
the jurisdiction. 

90.5 Mandatory Rules, Permissive Rules, and Explanatory 
Material. 

(A) Mandatory Rules. Mandatory rules of this Code are those 
that identify actions that are specifically required or prohibited 
and are characte1·ized by the use of the terms shall or shall not. 

(B) Permissive Rules. Permissive rules of this Code are those 
that identify actions that are allowed but not required, are 
normally used to describe options or alternative methods, and 
are ch aracterized by the use of the term s shall be permitted or 
shall not be required. 
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ARTICLE 90-INTRODUCTION 90.9 

(C) Explanatory Material. Explanato1y material, su ch as refer­
ences to other standards, references to related sections of this 
Code, or information related to a Code rule, is included in this 
Code in the form of informational notes. Such notes are infor­
mational only and are not enforceable as requirements of this 
Code. 

Brackets containing section references to another NFPA 
document are for informational purposes only and are provi­
ded as a guide to indicate the source of the exu·acted text. 
These bracketed references immediately follow the extracted 
text. 

Informational Note: The format and language used in this Code 
fo llows guidelines established by NFPA and published in the 
NEC StylR Manual Copies of this manual can be obtained from 
NFPA. 

(D) Informative Annexes. Nonmandatory information relative 
to the use of the NEC is provided in informative annexes. Infor­
mative annexes are not part of the enfo1·ceable requirements of 
the NEC, but are included for information purposes only. 

90.6 Formal Interpretations. To promote uniformity of inter­
pretation and application of this Code, formal interpretation 
procedures have been established and are found in the NFPA 
Regulations Governing Committee Projects. 

90.7 Examination of Equipment for Safety. For specific items 
of equipment and materials referred to in this Code, examina­
tions for safety made under standard conditions provide a basis 
for approval where the reco1·d is made genernlly available 
through promulgation by organizations properly equipped and 
qualified for experimental testing, inspections of the run of 
goods at factories, and service-value determination through 
field inspections. This avoids the necessity for repetition of 
examinations by different examiners, frequently with inade­
quate facilities for such work, and the confusion that would 
result from conflicting reports on the suitability of devices and 
materials examined for a given purpose. 

It is the intent of this Code that factory-installed internal 
wiring or the consu-uction of equipment need not be inspected 
at the time of installation of the equipment, except to detect 
alterations or damage, if the equipment has been listed by a 
qualified elecu·ical testing laborato1y that is recognized as 
having the facilities described in the preceding paragraph and 
that requires suitability for installation in accordance with this 
Code. Suitability shal l be determined by application of require­
ments that are compatible with this Code. 

Informational Note No. l: See requirements in 110.3. 

Informational Note No. 2: Listed is defined in Article l 00. 

Informational Note No. 3: Informative Annex A contains a list of 
product safety standards that are compatible with this Code. 

90.8 Wiring Planning. 

(A) Future Expansion and Convenience. Plans and specifica­
tions that provide ample space in raceways, spare raceways, and 
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additional spaces allow for future increases in elecu-ic power 
and communications circuits. Disu·ibution centers located in 
readily accessible locations provide convenience and safety of 
operation. 

(B) Number of Circuits in Enclosures. It is elsewhere provided 
in this Code that the number of circuits confined in a single 
enclosure be varyingly restricted. Limiting the number of 
circuits in a single enclosure minimizes the effects from a short 
circuit or ground fau lt. 

90.9 Units of Measurement. 

(A) Measurement System of Preference. For the purpose of 
this Code, metric units of measurement are in accordance with 
the modernized metric system known as the International 
System of Units (SI) . 

(B) Dual System of Units. SI units shall appear first, and inch­
pound units shall immediately follow in parentheses. Conver­
sion from inch-pound units to SI units shall be based on hard 
conversion except as provided in 90.9(C) . 

(C) Permitted Uses of Soft Conversion. The cases g iven in 
90.9(C)(l) through (C)(4) shall not be requi1·ed to use hard 
conversion and shall be permitted to use soft conversion. 

(1) Trade Sizes. Where the actual measured size of a product 
is not the same as the norninal size, trade size designators shall 
be used rather than dimensions. Trade practices shall be 
followed in all cases. 

(2) Extracted Material. \i\lhere material is extracted from 
another standard, the context of the original material shall not 
be compromised or violated. Any editing of the extracted text 
shall be confined to making the style consistent with that of the 
NEC. 

(3) Industry Practice. Where industty practice is to express 
units in inch-pound units, the inclusion of SI units shall not be 
required. 

(4) Safety. V\There a negative impact on safety would result, 
soft conversion shall be used. 

(D) Compliance. Conversion from inch-pound units to SI 
units shall be permitted to be an approximate conversion. 
Compliance with the numbers sh own in e ither d1e SI system or 
the inch-pound system shall constitute compliance with this 
Code. 

Informational Note No. 1: Hard conversion is considered a 
change in dimensions or properties of an item into new sizes 
that might or might not be interchangeable with the sizes used 
in the original measuremenL Soft conversion is considered a 
direct mad1ematical conversion and involves a change in d1e 
description of an existing measurement but not in the actual 
dimension. 

Informational Note No. 2: SI conversions are based on LEEE/ 
ASTM SI 10-1997, Standard.for the Use of the International Syswm of 
Units (Si): The Mo(/,em Metric System. 
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CHAPTER I ARTICLE l 00 - DEFINITIONS 

Chapter 1 General 

ARTICLE 100 
Definitions 

Scope. This article contains only those definitions essential to 
the application of this Code. It is not intended to include 
commonly defined general terms or commonly defined techni­
cal terms from related codes and standard~. In genernl, only 
those terms that are used in two or more articles are defined in 
Article 100. Definitions are a lso found in XX.X.2 sections of 
other articles. 

Part I of this article contains definitions intended to apply 
wherever the terms are used throughout this Code. Part II 
contains definitions applicable to installations and equipment 
operating at over 1000 volts, nominal. Part III contains defini­
tions applicable to Hazardous (Classified) Locations. 

Part I. General 

Accessible (as applied to equipment). Capable of be ing 
reached for operation, renewal, and inspection. (CMP-1) 

Accessible (as applied to wiring methods). Capable of being 
removed or exposed without damaging the building structure 
or finish or not permanently closed in by the structure or finish 
of the building. ( CMP-1) 

Accessible, Readily (Readily Accessible). Capable of be ing 
reached quickly for operation, renewal, or inspections without 
requiring those to whom ready access is requisite to take 
actions such as to use tools (other than keys), to cl imb over or 
under, to remove obstacles, or to resort to portable ladders, 
and so forth . (CMP-1) 

Informational Note: Use of keys is a common practice under 
controlled or supervised conditions and a common alternative 
to the ready access requirements under such supervised condi­
tions as provided elsewhere in the NEC. 

Adjustable Speed Drive. Power conversion equipment that 
provides a means of adjusting the speed of an e lectric motor. 
(CMP-11 ) 

Informational Note: A variable frequency drive is one type of 
elecu-onic adjustable speed drive that conu-ols the rotational 
speed of an ac elecu-ic motor by controlling the frequency and 
voltage of the elecu-ical power supplied co the motor. 

Adjustable Speed Drive System. A combination of an adj usta­
ble speed drive, its associated motor(s), and auxiliary equip­
ment. (CMP-11 ) 

Ampacity. The maximum current, in amperes, that a conduc­
tor can carry continuously under the condi tions of use without 
exceeding its temperature rating. (CMP-Q) 

Appliance. Utilization equipment, gene rally otl1er than indus­
trial, that is normally built in standardized sizes or types and is 
installed or connected as a unit to perform one or more func­
tions such as clothes washing, air-conditioning, food mixing, 
deep frying, and so forth . (CMP-17) 
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Approved. Acceptable to the authority having jurisdictio n. 
(CMP-1) 

Arc-Fault Circuit Interrupte r (AFCI). A device intended to 
provide protection from the effects of arc faults by recognizi ng 
characteristics unique to arcing and by functioning to de­
energize the circuit when an a rc fault is detected. (CMP-2) 

Askarel. A generic term for a group of nonflammable synthetic 
chlorinated hydrocarbons used as electrical insula ting media . 
(CMP-9) 

Informational Note: Askarels of various compositional types are 
used. Under arcing conditions, the gases produced, while 
consisting predominancly of noncombustible hydrogen chlor­
ide, can include varying amounts of combustible gases, depend­
ing on cl1e askarel type. 

Attachment Fitting. A device that, by insertion into a locki ng 
support and mowHing receptacle, establishes a connection 
between the conductors of the attach ed utilization equi pment 
and the branch-circui t condu ctors connected to the locking 
support and mounting receptacle. (CMP-18) 

Informational Note: An attachment fitting is different from an 
attachment plug because no cord is associated with the fitting. 
An attachment fitting in combination with a locking support 
and mounting receptacle secures the associated utilization 
equipmenr in p lace and supports its weighL 

Attachment Plug (Plug Cap) (Plug). A device that, by insertion 
in a receptacle, establishes a connection b etween t11e conduc­
tors of the attached flexible cord and the conductors connec­
ted permanently to the receptacle . (CMP-18) 

Authority Having Jurisdiction (AHJ). An organization, office, 
or individual responsible for enforcing the requirements of a 
code or standard, 01- fo1- approving equipment, materials, an 
installation, or a procedure. (CMP-1) 

Informational Note: The phrase "authori ty having jurisdiction," 
or its acronym AHJ , is used in NF'PA documents in a broad 
manner, since jurisdictions and approval agencies vary, as do 
their responsibilities. Where public safety is primary, cl1e aucl10r­
icy having j urisdiction may be a federal, state, local, or other 
regional deparunent or individual such as a fire chief; fire 
marshal; chief ofa fire prevention bureau, labor deparrment, or 
health deparrment; buildi ng official; elecu-ical inspector; or 
ocl1ers having statutory authority. For insurance purposes, an 
insurance inspection deparunent, raring bureau, or other insur­
ance company representative may be the authority having juris­
diction. In many circumstances, the property owner or his or 
her designated agent assumes the role of the authority having 
jurisdiction; at government installations, the commanding offi­
cer or deparrmental official may be the authority having jurisdic­
tion. 

Automatic. Performing a function without the necessity of 
human intervention. (CMP-1) 

Bathroom. An area including a sink (basin) with one or more 
of the following: a toil et, a urinal, a tub, a shower, a bidet, or 
similar plumbing fixtures. (CMP-2) 

Battery System. Interconnected battery subsystems consisti ng 
of one or more storage batteries and battery cha1-gers, and can 
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ARTICLE 100-DEFINITIONS CHAPTER I 

include inverters, converters, and associated electrical equip­
ment. (CMP-13) 

Bonded (Bonding). Connected to establish electrical continu­
ity and conductivity. (CMP-5) 

Bonding Conductor or Jumper. A 1-eliable conductor to ensure 
the required elecu-ical conductivity between metal parts 
required to be elecu-ically connected. (CMP-5) 

Bonding Jumper, Equipment. The connection between t\vo or 
more portions of the equipment grounding conductor. 
(CMP-5) 

Bonding Jumper, Main. The connection between the groun­
ded circuit conductor and the equipment grounding conduc­
tor, or the supply-side bonding jumper, or both, at the service. 
(CMP-5) 

Bonding Jumper, Supply-Side. A conductor installed on the 
supply side of a service or within a service equipment enclo­
sure(s), 01- for a separately de1·ived system, that ensures the 
required electrical conductivity between metal parts required 
to be e lectrically connected. (CMP-5) 

Bonding Jumper, System. The connection between the groun­
ded circuit conductor and the supply-side bonding jumper, or 
the equipment grounding conductor, or both, at a separately 
derived system. (CMP-5) 

Branch Circuit. The circuit conductors between the final over­
current device protecting the circuit and the outlet(s) . 
(CMP-2) 

Branch Circuit, Appliance. A branch circuit that supplies 
energy to one or more outlets to which appliances are to be 
connected and that has no permanently connected luminaires 
that are not a part of an appliance. (CMP-2) 

Branch Circuit, General-Purpose. A branch circuit that 
supplies two 01- more receptacles or outlets for lighting and 
appliances. (CMP-2) 

Branch Circuit, Individual. A branch circuit that supplies only 
one utilization equipment. (CMP-2) 

Branch Circuit, MuJtiwire. A branch circuit that consists of two 
or more ungrounded conductors that have a voltage benveen 
them, and a grounded conducto1- that has equal voltage 
between it and each ungrounded conductor of the circuit and 
that is connected to the neutral or grounded conductor of the 
system. (CMP-2) 

Building. A su-ucttu-e that stands alone or that is separated 
from adjoining structures by fire walls. (CMP-1) 

Cabinet. An enclosure that is designed for e ither surface 
mounting or flush mounting and is provided with a frame, mat, 
or u-im in which a swinging door or doors are or can be hung. 
(CMP-9) 

Cable, Coaxial. A cylindrical assembly composed of a conduc­
tor centered inside a metallic tube or shield, separated by a 
dielectric material, and usually covered by an insulating jacket. 
(CMP-16) 

Cable, Optical Fiber. A factory assembly or field assembly of 
one or more optical fibers having an overall covering. 
(CMP-16) 
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Informational Note: A field-assembled optical fiber cable is an 
assembly of one or more optical fibers within a jacket. The 
jacket, without optical fibers, is installed in a manner similar to 
conduit or raceway. Once d1e jacket is installed, the optical 
fibers are inserted into the jacket, completing d1e cable assem­
bly. 

Cable, Optical Fiber, Composite. A cable containing optical 
fibers and current-carrying elecu-ical conductors. (CMP-16) 

Cable, Optical Fiber, Conductive. A factory assembly of one or 
more optical fibers having an overall covering and containing 
non-current-carrying conductive membe1-(s) such as metallic 
su-ength member(s), metallic vapor barrier(s), metallic armor, 
or metallic sheath. (CMP-16) 

Cable, Optical Fiber, Nonconductive. A factory assembly of 
one or more optical fibers having an overall covering and 
containing no electrically conductive materials. (CMP-16) 

Cable Routing Assembly. A single channel or connected multi­
ple channels, as well as associated fittings, forming a structural 
system that is used to support and route communications wires 
and cables, optical fibe1- cables, data cables associated with 
information technology and communications equipment, 
Class 2, Class 3, and Type PLTC cables, and power-limi ted fire 
alarm cables in plenum, riser, and general-purpose applica­
tions. (CMP-16) 

Charge Controller. Equipment that controls de voltage or de 
current, or both, and tl1at is used to charge a battery or otl1er 
energy storage device . (CMP-13) 

Circuit Breaker. A device designed to open and close a c ircuit 
by nonautomatic means and to open the circuit automatically 
on a predetermined overcurren t without damage to itself when 
properly applied within its rating. (CMP-10) 

Informational Note: The automatic opening means can be inte­
gral, direct acting with the circuit breaker, or remote from the 
circ uit breaker. 

Adjustable (as applied to circuit breakers). A qualifying term indi­
cating that the circuit breaker can be set to trip at various 
values of current, time, or both, within a predetermined range. 

Instantaneous Trip (as applied to circuit breakers). A qualifying 
term indicating that no delay is purposely introduced in the 
tripping action of the c ircuit breaker. 

Inverse Time (as applied to circuit breakers). A qualifying term indi­
cating that there is purposely inu·oduced a delay in the u-ipping 
action of the circuit breaker, wh ich delay decreases as the 
magnitude of the current increases. 

Nonadjustable (as applied to circuit breakers). A qualifying term 
indicating that the circuit breaker does not have any adjust­
ment to alter the value of th e current at which it will trip or the 
time required for its operation. 

Setting (of circuit breakers). The value of current, time, or both, at 
which an adjustable circuit breaker is set to trip. 

Circuit Integrity (CI) Cable. Cable(s) used for remote-control, 
signaling, or power-limited systems tl1at supply critical c ircuits 
to ensure survivability for continued circuit operation for a 
specified time under fire conditions. (CMP-3) 
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Class I Circuit. The portion of the wiring system between the 
load side of the ove1·ctu-rent device 01- powei--limited supply and 
the connected equipment. (CMP-3) 

Informational Note: See 725.41 for voltage and power limita­
tions of Class l circuits. 

Class 2 Circuit. The portion of the wiring system between the 
load side of a C lass 2 power source and the connected equip­
ment. Due to its power limitations, a Class 2 circuit considers 
safety from a fire initiati on standpoint and provides acceptable 
protection from electric shock. (CMP-3) 

Class 3 Circuit. The portion of the wiring system between the 
load side of a Class 3 power sou rce and the connected equip­
ment. Due to its power limitations, a Class 3 circuit considers 
safety from a fire initiation standpoint. Since higher levels of 
voltage and current than for Class 2 are permitted, additional 
safeguards are specified to provide protection from an eleco·ic 
shock hazard that could be encountered. (CMP-3) 

Clothes Closet. A nonhabitable room or space intended 
primarily for storage of garments and appai-el. ( CMP-1) 

Communications Equipment. The electronic equipment that 
performs the telecommunications operations for the transmis­
sion of audio, video, and data, and includes power equipment 
(e.g., de converters, inverters, and batteries), technical support 
equipment (e .g., computers), and conductors dedicated solely 
to the operation of the equipmen t. (CMP-16) 

Informational Note: As the telecommunications netwo rk transi­
tions to a more data-centric network, computers, routers, serv­
ers, and d1eir powering equipment, are becoming essential to 
d1e transmission of audio, video, and data and are finding 
increasing application in communications equipment installa­
tions. 

Concealed. Rendered inaccessible by the structure or finish of 
the building. (CMP-1) 

Informational Note: Wires in concealed raceways are considered 
concealed, even d10ugh d1ey may become accessible by with­
drawing them. 

Conductor, Bare. A conductor having no covering or electrical 
insulation whatsoever. (CMP-6) 

Conductor, Covered. A conductor encased within material of 
composition or thickness that is n ot recognized by this Code as 
eleco·ical insulation. (CMP-6) 

Conductor, Insulated. A condu ctor encased within material of 
composition and thickness that is recognized by this Code as 
elecn·ical insulation . (CMP-6) 

Conduit Body. A separate portion of a conduit or tubing 
system that provides access through a removable cover(s) to 
the interior of the system at a junction of two or more sections 
of the system or at a termina l point of the system. 

Boxes such as FS and FD or larger cast or sheet metal boxes 
are not classified as conduit bodies. (CMP-9) 

Connector, Pressure (Solderless). A device that establishes a 
connection between two or more conductors or between one 
or more conductors and a termina l by means of mechanical 
pressure and wi thout the use of solder. (CMP-1) 

Continuous Load. A load where the maximum current is 
expected to continue foi- 3 hours or more. (CMP-2) 
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Control Circuit. The circuit of a con trol apparatus or system 
that carries the e lectric signals di1·ecting the performance of 
the controller but does not carry the main power cu rrent. 
(CMP-11) 

Controller. A device or group of devices that serves to gove1·n, 
in some predetermined manner, t he e lectric power delivered 
to the apparatus to which it is connected. (CMP-1) 

Cooking Unit, Counter-Mounted. A cooking appliance 
designed for motmting in or on a cotmter and consisting of 
one or more heating e lements, in ternal wiring, and built-in or 
mountable controls. (CMP-2) 

Coordination, Selective (Selective Coordination). Localization 
of an overcurrent condition to restrict outages to the circuit or 
equipment affected, accomplished by the selection and installa­
tion of overcurrent protective devices and their ratings or 
settings for the full range of available overcurrents, from over­
load to the available fault current, and for the full range of 
overcurren t protective device opening times associated with 
those overcurrents. (CMP-10) 

Copper-Clad Aluminum Conductors. Conductors drawn from 
a copper-clad aluminum rod, with the copper metallurgically 
bonded to an aluminum core, where the copper forms a mini­
mum of 10 percent of the cross-sectional area of a solid 
conductor or each strand of a so-anded conductor. (CMP-6) 

Cutout Box. An enclosure designed for surface moun ting that 
has swinging doors or cove1·s secured directly to and telescop­
ing wi th the walls of the enclosure. (CMP-9) 

DC-to-DC Converter. A device that can provide an output de 
voltage and current at a higher or lower value than the input 
de voltage and current. (CMP-4) 

Dead Front. W'ithout live parts exposed to a person on the 
operating side of the equipment. (CMP-9) 

Demand Factor. The ratio of the maximum demand of a 
system, or part of a system, to the total connected load of a 
system or the part of the system unde r consideration. (CMP-2) 

Device. A unit of an e lectrical system, other than a conductor, 
that carries or controls e lectric energy as its principal function. 
(CMP-1) 

Disconnecting Means. A device, o r group of devices, or other 
means by wh ich tl1e conductors of a circuit can be disconnec­
ted from their source of supply. (CMP-1) 

Dormitory Unit. A building or a space in a building in which 
group sleeping accommodations are provided for more than 
16 persons who are not members of the same family in one 
room, or a series of closely associated rooms, under j oint occu­
pancy and single management, with or without meals, but with­
out individual cooking facilities. (CMP 2) 

Duty, Continuous. Operation at a substantially constant load 
for an indefinitely long time. (CMP-1) 

Duty, Intermittent. Operation for alternate intervals of (1) 
load and no load; or (2) load and rest; or (3) load, n o load, 
and rest. (CMP-1) 

Duty, Periodic. Intermitten t operation in which the load 
conditions are regularly recurrent. (CMP-1) 

Duty, Short-Time. Operation at a substantia lly constant load 
for a shon and definite, specified time. (CMP-1) 

NATIONAL ELECTRICAL CODE 2020 Edi tion 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


ARTICLE 100-DEFINITIONS CHAPTER I 

Duty, Varying. Operation at loads, and for intervals of time, 
both of which may be subject to wide variation. (CMP-1) 

Dwelling, One-Family. A building that consists solely of one 
dwelling unit. (CMP-1) 

Dwelling, Two-Family. A building that consists solely of two 
dwelling units. (CMP-1) 

Dwelling, Multifamily. A building that contains three or more 
dwelling units. (CMP-1) 

Dwe lling Unit. A single unit, providing complete and inde­
pendent living facilities for one or more persons, including 
pennanent provisions fix living, sleeping, cooking, and san ita­
tion . (CMP-2) 

Effective Ground-Fault Current Path. An intentiona.lly 
consULlcted, low-impedance elecu·ically condu ctive path 
designed and intended to carry current under ground-fault 
conditions from the point of a ground fault on a wiring system 
to the electrica.I supply source and that facili tates the operation 
of the overcurrent protective device or ground-fault detectors . 
(CMP-5) 

E.lectric Power Production and Distribution Network. Power 
production, distribution, and utilization equipment and facili­
ties, such as elecu·ic utility systems that are connected to prem­
ises wiring and are external to and not controlled by an 
interactive system. (CMP-13) 

Electric Sign. A fixed, stationary, or portable self-contained, 
electrically operated and/ m electrically illuminated utilization 
equipment with words or symbols designed to convey informa­
tion or attract attention . (CMP-18) 

E.lectric Vehicle (EV). An automotive-type veh icle for on-road 
use, such as passenger a utomobiles, buses, trucks, vans, neigh­
borhood elecu·ic vehicles, electric motorcycles, and the like, 
primarily powered by an e lectric motor that draws current from 
a rechargeable storage battery, fuel cell, photovoltaic array, or 
other source of elecu·ic current. Plug-in hybrid electric vehicles 
(PHEV) a1·e elecu·ic vehicles having a second source of motive 
power. Off~road, self-propelled electric mobile equipment, such 
as industrial trucks, hoists, lift~, transports, golf carts, airline 
ground support equipment, u·actors, boats, and the like, are 
not considered electric vehicles. (CMP-12) 

E.lectrical Circuit Protective System A syste m consisting of 
components and mate1·ia ls intended for installation as protec­
tion for specific electrical wiring systems with respect to the 
disruption of electrical circuit integrity upon exterior fire expo­
sure. (CMP-16) 

E.lectrical Datum Plane. A specified distance above a water 
level above which electrical equipment can be installed and 
e lecu·ical connections can be made. (CMP-7) 

E.lectric-Discharge Lighting. Systems of illumination utilizing 
fluorescent lamps, high-intensity discharge (HID) lamps, or 
neon tubing. (CMP-18) 

Electronically Actuated Fuse. An overcurrent protective device 
that generally consists of a conu·ol module that provides 
current-sensing, electronically de1·ived time-current character­
istics, energy to initiate tripping, and an interrupting module 
that interrupts current when an overcurrent occurs. Such fuses 
may or may not operate in a cw-rent-Limiting fashion, depend­
ing on the type of conu·ol selected. (CMP-10) 
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Enclosed. Surrounded by a case, housing, fence, or wall(s) that 
prevents persons from accidentally contacting energized pa1·ts. 
(CMP-1) 

Enclosure. The case or housing of apparatus, or the fence or 
walls surrounding an insta.llation to p1·event personnel from 
accidentally contacting e nerg ized parts or to protect the equip­
ment from physical damage. (CMP-1) 

Informational Nore: See Table I I0.28 for examples of enclosure 
types. 

Energized. Electrically connected to, 0 1· is, a source of voltage. 
(CMP-1) 

Equipment. A general term, including fittings, devices, appli­
ances, luminaires, apparatus, machinery, and the like used as a 
part of, or in connection with, an electrical installation. 
(CMP-1) 

Equipotential Plane. Accessible conductive parts bonded 
together to reduce voltage gradients in a designated area. 
(CMP-17) 

Exposed (as applied to live parts). Capable of being inadver­
tently touched or approach ed nearer than a safe distance by a 
person. (CMP-1) 

Informational Note: This term applies to parts drnt are not suita­
bly guarded, isolated, or insulated. 

Exposed (as applied to wiring methods). On or attached to the 
surface or behind panels designed to a llow access. (CMP-1) 

Externally Operable. Capable of being operated without 
exposing the operato1· to contact with live parts. (CMP-1) 

Fault Current. The curren t delivered at a point on the syste m 
during a short-circuit condition. (CMP-10) 

Fault Current, Available (Available Fault Current). The largest 
amount of current capable of being delivered at a point o n the 
system during a short-circuit condition. (CMP-10) 

Informational Note: A shon-circuit can occur during abnormal 
conditions such as a fault between circuit conductors or a 
ground fault. See Informational Note Figure 100.1. 

Feeder. A.II circuit conductors between the service equipment, 
the sotu-ce of a separate ly derived system, 01· other power 
supply source and the fina l branch-circuit overcurrent device. 
(CMP-10) 

Festoon Lighting. A string of outdoor lights that is suspended 
between two points. (CMP-18) 

Field Evaluation Body (FEB). An organization or part of an 
organization that performs field evaluations of elecu·ical 01· 

other equipment. (790, 20181 (CMP-1) 

Informational Note: NFPA 790-2018, Standard for Competency of 
Third-Party Field 1:,valuation Bodies, pro\~des guide lines for estalr 
lishing the qualification and competency of a body performing 
field evaluations of electrical products and assembles wid1 elec­
trical components. 

Field Labeled (as applied to evaluated products). Equipment 
or materials to which has been attached a label, symbol, or 
other identifying mark of a n FEB indicating the equipment or 
materials were evaluated and found to comply with 1·equire­
ments as described in an accompanying field evaluation report. 
[790, 20181 (CMP-1) 

70-35 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


CHAPTER I ARTICLE l 00 - DEFINITIONS 

Supply source: ac or de 

Available fault current 

Equipment with a short-circuit 
current rating 

Equipment 

I I 
I I 

: OCPD: 
Overcurrent protective device--+---' : 

with an interrupting rating 1 
' 

Available fault current~ 

Load 

Informational Note Figure 100.1 Available Fault Current. 

Fitting. An accesso1·y such as a locknut, bushing, or other pa1·t 
of a wiring system that is intended primarily to perform a 
mechanical rather than an electrical function. (CMP-1) 

Free Air (as applied to conductors). Open or ventilated envi­
ronment that allows for heat dissipation and air flow around an 
installed conductor. (CMP-6) 

Fuel Cell. An electrochemical system that consumes fuel to 
produce an electric current. In such cells, the main chemical 
reaction used for producing e lectric power is not combustion. 
However, there may be sources of combustion used within the 
overall cell system, such a5 reformers/ fuel processors. (CMP-4) 

Fuel Cell System. The complete aggregate of equipment U5ed 
to convert chemical fuel into usable e lectricity and typically 
consisting of a reformer, stack, power inverter, and auxiliary 
equipment. (CMP-4) 

Garage. A building or portion of a building in which o ne or 
more self-propelled vehicles can be kept for use, sale, storage, 
1·ental, repair, exhibition, m demonstration ptu·poses. (CMP-1) 

Informational Note: For commercial garages, repair and stor­
age, see Article 511. 

Generating Capacity, Inverter. The sum of parallel-connected 
inverter maximum continuous output power at 40°C in watts or 
kilowatts. (CMP-4) 

Ground. The earth. (CMP-5) 

Ground Fault. An unintentional, electrically conductive 
connection between an tmgrounded conductor of an e lectrical 
circuit and the normally non-current-carrying condu ctors, 
metallic enclosures, metallic raceways, metallic equipment, or 
earth. (CMP-5) 

70-36 

Grounded (Grounding). Connected (connecting) to ground 
or to a condu ctive body that extends the ground connection. 
(CMP-5) 

Grounded, Solidly. Connected to ground without inserting any 
resistor or impedance device . (CMP-5) 

Grounded Conductor. A system or circuit conductor that is 
intentionally grounded. (CMP-5) 

Informational Note: Although an equipment grounding 
conductor is grounded, it is not considered a grounded conduc­
tor. 

Ground-Fault Circuit Interrupter (GFCI). A device intended 
for the protection of personnel that functions to de-energize a 
circuit or portion thereof within an established period of time 
when a ground-fault current exceeds the values established for 
a Class A device. (CMP-2) 

Informational Note: Class A ground-fault c ircuit interrupters 
u·ip when the ground-fault current is 6 mA o r higher and do not 
trip when the ground-fault current is less than 4 mA. Fo1· further 
information, see UL 943, Standard for Ground-Faull Cirettil Jnter­
rujilers. 

Ground-Fault Current Path. An electrically conductive path 
from the point of a g1·ound fault on a wiring system through 
normally non-current-carrying conductors, grounded conduc­
tors, equipment, or the earth to the electrical supply source. 
(CMP-5) 

Informational Note: Examples of g round-fault current paths are 
any combination of equipment grounding conductors, metallic 
raceways, metallic cable sheaths, electrical equipment, and any 
other elect.-ically conductive material such as metal, water, and 
gas piping; steel framing members; snicco mesh; metal ducting; 
reinforcing steel; shields of communications cables; grounded 
conductors; and the earth itself. 

Ground-Fault Protection of Equipment. A system intended to 
provide protection of equipment from damaging line-to­
ground fault currents by operating to cause a disconnecting 
means to open all ungrounded conductors of th e faulted 
ci1-cuit. This protection is provided at current levels less than 
those required to protect conductors from damage t hrough 
the operation of a supply circuit overcurrent device. (CMP-5) 

Grounding Conductor, Equipment (EGC). A conductive 
path(s) that is part of an effective ground-fault cmrent path 
and connects normally non-current-carrying metal parts of 
equipment together and to the system grounded conductor 01· 
to the grounding electrode conducto1~ or both. (CMP-5) 

Informational Note No. 1: It is recognized that the equipment 
grounding conductor also performs bonding. 

Informational Note No. 2: See 250.118 for a list of acceptable 
ec1uipment grounding conductors. 

Grounding Electrode. A conducting object through which a 
direct connection to earth is established. (CMP-5) 

Grounding Electrode Conductor. A conductor used to connect 
the system grounded conductor or the equipment to a ground­
ing electrode or to a point on the grounding electrode system. 
(CMP-5) 

Guarded. Covered, shie lded, fenced, enclosed, or otherwise 
protected by means of suitable covers, casings, barriers, rails, 
screens, mats, or platforms to remove the likelihood of 
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approach or contact by persons or objects to a point of danger. 
(CMP-1) 

Guest Room. An accommodation combining living, sleeping, 
sanitary, and storage facilities within a compartment. (CMP-2) 

Guest Suite. An accommodation with two or more contiguous 
rooms comprising a compartment, with or without doors 
betw·een such rooms, that provides living, sleeping, sanitary, 
and storage facilities. (CMP-2) 

Habitable Room. A room in a building for living, sleeping, 
eating, or cooking, but excluding bathrooms, toilet rooms, clos­
ets, hallways, storage or utility spaces, and similar areas . 
(CMP-2) 

Handhole Enclosure. An enclosure for use in underground 
systems, provided with an open or closed bottom, and sized to 
allow personnel to reach into, but not enter, for the purpose of 
installi ng, operating, or maintaining equipment or wiring or 
both. (CMP-9) 

Hermetic Refrigerant Motor-Compressor. A combination 
consisting of a compressor and motor, both of which are 
enclosed in the same housing, with no external shaft or shaft 
seals, with the motor operating in the refrigerant. (CMP-11) 

Hoistway. Any shafovay, hatchway, well hole, or other vertical 
opening or space in which an elevator or dumbwaiter is 
designed to operate. (CMP-12) 

Hybrid System. A system comprised of multiple power sources. 
These power sources could include photovoltaic, wind, micro­
hydro generators, engine-driven generators, and others, but do 
not include electric power production and distribution 
network systems. Energy storage systems su ch as batteries, 
flywheels, or superconducting magnetic storage equipment do 
not constitute a power source for the purpose of this defini­
tion . The energy regenerated by an ove1-hauling (descending) 
elevator does not constiune a power source for the purpose of 
this definition. (CMP-4) 

Identified (as applied to equipment). Recognizable as suitable 
for the specific purpose, function, use, environment, applica­
tion, and so forth, where described in a particular Code require­
ment. (CMP-1) 

Informational Note: Some examples of ways to determine suita­
bility of equipment for a specific purpose, environment, or 
application include investigations by a qualified testing labora­
tory (listing and labeling), an inspection agency, or other organ­
izations concerned with product evaluation. 

In Sight From (Within Sight From, Within Sight). \<\There this 
Code specifies d1at one equipment shall be "in sight from," 
"within sight from," or "within sight of," and so forth, another 
equipment, the specified equipment is to be visible and not 
more than 15 m (50ft) distant from the other. (CMP-1) 

Industrial Control Panel. An assembly of two or more compo­
nents consisting of one of the following: (1) power circuit 
components only, such as motor controll ers, overload relays, 
fused disconnect switches, and c ircuit breakers; (2) control 
circuit components only, such as push buttons, pilot light5, 
selector switches, timers, switches, and conu-ol relays; (3) a 
combination of power and control circuit components. These 
components, with associated wiring and terminals, are moun­
ted on, or contained within, an enclosure or mounted on a 
subpanel. 
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The industrial control panel does not include the controlled 
equipment. (CMP-11) 

Information Technology Equipment (ITE). Equipment and 
systems rated 1000 vol ts or less, normally found in offices or 
other business establishments and similar environments classi­
fied as ordinary locations, that are used for creation and 
manipulation of data, voice, video, and similar signals that are 
not communications equipment as defined in Part I of Article 
100 and do not process communications circuits as defined in 
805.2. (CMP-12) 

I nformational Note: For information on listing requirements for 
both information technology equipment and communications 
equipment, see UL 60950-1-2014, Infonnalion Technology Equif>­
ment - Safety - Part 1: General RequiremenlS or UL 62368-1-2014, 
Audio/Video lnfonnation and Comnmnication Technology Equipment 
Part 1: Safety Requiremeuts. 

Information Technology Equipment Room. A room within the 
information technology equipment area that contains the 
information technology equipment. f75:3.3.l 4] (CMP-12) 

lnnerduct. A nonmetallic raceway placed within a large r race­
way. (CMP-16) 

Interactive Inverter. An inverter intended for use in paralle l 
with power source(s) such as an electric utility to supply 
common loads and capable of delivering power to the utility. 
(CMP-13) 

Interactive System. An electric power production system that is 
operating in parallel with and capable of delivering ene rgy to 
an electric primary source supply system. (CMP-4) 

Interrupting Rating. The h ighest current at rated voltage that 
a device is identified to interrupt under standard test condi­
tions. (CMP-10) 

Informational Note: Equipment intended to interrupt current at 
orher limn fault levels may have its interrupting rating implied 
in other ratings, such as horsepower or locked rotor current. 

Intersystem Bonding Termination. A device that provides a 
means for connecting intersystem bonding conductors for 
communications systems to the grounding e lectrode system. 
(CMP-16) 

Inver ter. Equipment that changes de to ac. (CMP-4) 

Inverter Input Circuit. Conductors connected to the de input 
of an inverter. (CMP-13) 

Inverter Output Circuit. Conductors connected to the 
ac output of an inverter. (CMP-13) 

Inverter, Multimode. Equipment having the capabilities of 
both the interactive inverte1- and t he stand-alone inverter. 
(CMP-4) 

Island Mode. The operational mode for stand-alone power 
production equipment 01- an isolated microgrid, 01- for a multi­
mode inverter or an interconnected microgrid that is discon­
nected from an e lectric power production and d istribution 
network or other primary powe1· source . (CMP-4) 

Informational Note: Isolated microgrids are di~tinguished from 
interconnected microgrids, wh ich a re addressed in Article 705. 

Isolated (as applied to location). Not readily accessible to 
persons unless special means for access are used. (CMP-1) 
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Kitchen. An area with a sink and permanent provisions for 
food preparation and cooking. (CMP-2) 

Labeled. Equipment or materials to which has been attached a 
label, symbol , or other identifying mark of an organization that 
is acceptable to the authm-ity having jurisd iction and 
concerned with product evaluation, that maintains periodic 
inspection of production of labeled equipment or materials, 
and by whose labeling the manufacturer indicates compliance 
with appropriate standards or performance in a specified 
manner. (CMP-1) 

Informational Note: If a listed product is of such a size, shape, 
material, or surface texture that it is not possible to apply legibly 
the complete label to the product, the complete label may 
appear on the smallest unit container in which the product is 
packaged. 

Laundry Area. An area containing or designed to contain a 
laundry tray, clothes washer, or clothes dryer. (CMP-2) 

Lighting Outlet. An outlet intended for the direct connection 
ofa lampholder or luminaire. (CMP-18) 

Lighting Track (Track Lighting). A manufactured assembly 
designed to support and energize luminaires that are capable 
of being readily repositioned on the u·ack. I ts length can be 
altered by the addition or subtraction of sections of track. 
(CMP-18) 

Listed. Equipment, materials, or services included in a list 
published by an organization that is acceptable to the authority 
having j urisdiction and concerned with evaluation of products 
or services, that maintains periodic inspection of production of 
listed equipment or materials or periodic evaluation of services, 
and whose listing states that either the equipment, material, or 
service meets appropriate designated standards or has been 
tested and found suitable for a specified purpose. (CMP-1) 

Informational Note: The means for identifying listed equipment 
may vary for each organization concerned with product evalua­
tion, some of which do not recognize equipment as listed unless 
it is also labeled. Use of the system employed by the listing 
organization allows the authol'ity having jurisdiction to identify a 
listed producL 

Live Parts. Energized conductive components. (CMP-1) 

Location, Damp. Locations protected from weather and not 
subject to saturation with water or other liquids but subject to 
moderate degrees of m oisture. (CMP-1) 

Info rmational Note: Examples of such locations include partially 
protected locations under canopies, marquees, roofed open 
porches, and like locations, and interior locations subject to 
moderate degrees of moisture, such as some basemenrs, some 
barns, and some cold-storage warehouses. 

Location, Dry. A location not normally subj ect to dampness or 
wetness. A location classified as dry may be temporarily subject 
to dampness or wetness, as in the case of a building under 
construction. (CMP-1) 

Location, Wet. Installations underground or in concrete slabs 
or masonry in direct contact with the earth; in locations subject 
to saturation with water or other liquids, such as vehicle wash­
ing areas; and in unprotected locations exposed to weather. 
(CMP-1) 

Luminaire. A complete lighting unit constStmg of a light 
source such as a lamp or lamps, together with the parts 
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designed to position the light source and connect it to the 
power supply. It may also include pa1·ts to protect the light 
source or the ballast or to distribute the light. A lampholder 
itself is not a luminaire . (CMP-18) 

Messenger or Messenger Wrre . A wire that is run a long with 01-
i ntegral with a cable or conductor to provide mechanical 
support for the cable or conductor. (CMP-6) 

Motor Control Center. An assembly of one or more enclosed 
sections having a common power bus and principally contain­
ing motor control units. (CMP-11) 

Multioutlet Assembly. A type of surface, flush, or freestanding 
raceway designed to hold conductors and receptacles, assem­
bled in the field or at the factory. (CMP-18) 

Neutral Conductor. The conducto1- connected to the neutral 
point of a system that is intended to carry current under 
normal conditions. (CMP-5) 

Neutral Point. The common point on a wye-connection in a 
polyphase system or midpoint on a single-phase, 3-wire system, 
or midpoint of a single-phase portion ofa 3-phase delta system, 
or a midpoint ofa 3-wire, direct-current system. (CMP-5) 

Informational Note: At the neutral point of the system, the 
vectorial sum of the nominal voltages from all other phases 
with in the system that utilize the neutral, with respect to the 
neutral point, is zero potential. 

Nonautomatic. Requiring human intervention to perform a 
function. (CMP-1) 

Nonlinear Load. A load where the wave shape of the steady­
state current does not fol low the wave shape of the applied volt­
age. (CMP-1) 

Informational Note: Electronic equipment, electronic/ e lectric­
discharge lighting, adjustable-speed drive systems, and similar 
equipment may be nonlinear loads. 

Outle t. A point on the wiring system at which current is taken 
to supply utilization equipment. (CMP-1) 

Outline Lighting. An arrangement of incandescent lamps, 
elecu·ic-discharge lighting, or other e lecu·ically powered light 
sources to outline or call attention to certain features such as 
the shape of a building or the decoration of a window. 
(CMP-18) 

Overcurrent. Any current in excess of the rated current of 
equipment or the ampacity of a conductor. It may resul t from 
overload, short circuit, or ground fault. (CMP-10) 

Informational Note: A current in excess of rating may be accom­
modated by certain equipment and conductors for a given set of 
conditions. Therefore, the rules for overcurrent protection are 
specific for particular situations. 

Overcurrent Protective Device, Branch-Circuit- A device capa­
ble of providing protection for service, feeder, and branch 
circuits and equipment over the full range of overcurrents 
between its rated current and its interrupti ng rating. Such devi­
ces are provided with interrupting ratings appropriate for the 
intended use but no less than 5000 amperes. (CMP-10) 

Overcurrent Protective Device, Supplementary. A device inte n­
ded to provide limited overcw-rent protection for specifi c 
applications and utilization equipment such as luminaires and 
appliances. This limited protection is in addition to the protec-

NATIONAL ELECTRICAL CODE 2020 Edition 

Full document details: NFPA 70 2020

http://www.avadocuments.com/doc/nfpa-70-2020
http://www.avadocuments.com/doc/nfpa-70-2020


ARTICLE 100-DEFINITIONS CHAPTER I 

tion provided in the required branch circuit by the branch­
circuit ove1-cutTent protective device. (CMP-10) 

Overload. Operation of equipment in excess of normal, full­
load rating, or of a conductor in excess of its ampacity that, 
when it persists for a sufficient length of time, would cause 
damage or dangerous overheating. A fault, such as a short 
circuit or ground fault, is not an overload. (CMP-10) 

Panelboard. A single panel or group of panel units designed 
for assembly in the form of a single panel, including buses and 
automatic overcurrent devices, and equipped with or without 
switches fo1· the conu·ol of light, heat, 01· power circuits; 
designed to be placed in a cabinet or cutout box placed in or 
against a wall, partition, or other support; and accessible only 
from the front. (CMP-9) 

Photovoltaic (PV) System. The total components, circuits, and 
equipment up to and including the PV system disconnecting 
means that, in combination, convert sola1· energy into e lectric 
energy. (CMP-4) 

Pier. A su·ucture extending over the water and supported on a 
fixed foundation (fixed pier), or on flotation (floating pier), 
that provides access to d1e water. [303:3.3.1 7] (CMP-7) 

Pier, Fixed. Pier consuucted on a permanent, fixed founda­
tion, such as on piles, that permanendy establishes the eleva­
tion of the stru cture deck with respect to land. [303:3.3.17 .2] 
(CMP-7) 

Pier, Floating. Pier designed with inherent flotation capability 
that allows the structure to float on the water surface and rise 
and fall with water leve l changes. [303:3.3.17.3] (CMP-7) 

Plenum. A comparUnent or chamber to which one or mo1·e air 
ducts are connected and that forms part of the air distribution 
system. (CMP-3) 

Power Outlet. An enclosed assembly that may include recepta­
cles, circuit breakers, fuseholders, fused switches, buses, and 
watt-hour meter mounting means; intended to supply and 
control power to mobile homes, recreational vehicles, pa1·k 
trailers, or boats or to serve as a means for distributing power 
required to operate mobile or temporarily installed equipment. 
(CMP-7) 

Power Production Equipment. Electrical generating equip­
ment supplied by any source other than a utili ty service, up to 
the source system disconnecting means. (CMP-4) 

Informational Note: Examples of power production equipment 
include such items as generators, solar photovoltaic systems, and 
fuel cell systems. 

Power-Limited Tray Cable (PLTC). A factmy assembly of two 
or more insulated conductors rated at 300 volts, with or with­
out associated bare or insulated equipment grounding conduc­
tors, under a non metallic jacket. (CMP-3) 

Premises Wiring (System). Interior and exterior wiring, includ­
ing power, lighting, control, and signal circuit wiring together 
with aU their associated hardware, fittings, and wi1-ing devices, 
both permanently and temporarily installed. T his includes 
(a) wiring from the service point or power source to the outlets 
or (b) wiring from and including the power source to the 
oudets where there is no service point. 
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Such wiring does not include wiring internal to appliances, 
lwninaires, motors, controllers, moto1· control centers, and 
similar equipment. (CMP-1) 

I nformational Note: Power sources include, but are not limi ted 
to, interconnected or stand-a lone batteries, solar photovoltaic 
systems, other distributed generation systems, or generators. 

Prime Mover. The machine that supplies the mechanical 
horsepower to a generator. (CMP-13) 

Qualified Person. One who has skills and knowledge related to 
the construction and operation of the electrical equipment and 
installations and has received safety u·aining to recogn ize and 
avoid the hazards involved. (CMP-1) 

I nformational Note: Refer to NJiPA 70£.2018, Standard/or EiRctri­
cal Safet)' in the Wo11iplace, for electrical safety training· require­
menrs. 

Raceway. An enclosed channel designed expressly for holding 
wires, cables, or busbars, with additional functions as permitted 
in this Code. (CMP-8) 

I nformational Note: A raceway is identified within specific arti­
cle definitions. 

Raceway, Communications. An enclosed channel of nonmetal­
lic mate1·ials designed expressly for holding communications 
wires and cables; optical fiber cables; data cables associated 
with information technology and communications equipment; 
Class 2, Class 3, and Type PLTC cables; and power-limited fire 
alarm cables in plenum, rise1~ and general-purpose applica­
tions. (CMP-16) 

Rainproof. Constructed, protected, or treated so as to prevent 
rain from interfering with d1e successful operation of the appa­
ratus under specified test conditions. (CMP-1) 

Raintight- Constructed or protected so that exposure to a beat­
ing rain will not result in the entrance of water under specified 
test conditions. (CMP-1) 

Recep tacle. A contact device installed at the outlet for the 
connection of an attachment plug, or for the direct connection 
of electrical utilization equipment designed to ma te with the 
corresponding contact device. A single receptacle is a single 
contact device with no other contact device on the same yoke 
or su·ap. A multiple receptacle is two or more contact devices 
on the same yoke or su·ap. (CMP-18) 

Informational Note: A duplex receptacle is an example of a 
multiple receptacle that has two receptacles on the same yoke or 
strap. 

Receptacle Outlet. An oudet whe1·e one or more receptacles 
are installed. (CMP-18) 

Reconditioned. Electromechanical systems, equipment, appa­
ratus, or components that a1·e restored to operating conditions. 
This process differs from normal servicing of equipment that 
remains within a facility, or replacement of listed equipment on 
a one-to-one basis. (CMP-10) 

Informational Note: The term reconditioned is frequentl y referred 
to as rebuilt, refurbished, or remanufactured. 

Remote-Control Circuit. Any elecu·ical circuit that controls any 
other circuit through a relay or an equivalent device. (CMP-3) 
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Retrofit Kit. A general term for a complete subassembly of 
pans and devices for field conversion of utilization equipment. 
(CMP-18) 

Sealable Equipment. Equipment enclosed in a case or cabinet 
that is provided with a means of sealing or locking so that live 
parts cannot be made accessible without opening the enclo­
sure. (CMP-1) 

Informational Note: The equipmem may or may not be opera­
ble without opening the enclosure. 

Separately Derived System. An eleco-ical source, other than a 
service, having no direct connection(s) to circuit conductors of 
any other electrical source other than those established by 
grounding and bonding connections. (CMP-5) 

Service. The conductors and equipment connecting the serv­
ing utility to the wiring system of the premises served. 
(CMP-10) 

Service Cable. Service conductors made up in the form of a 
cable. (CMP-10) 

Service Conductors. The conductors from the se1-vice point to 
the service disconnecting means. (CMP-10) 

Service Conductors, Overhead. The overhead conductors 
benveen the service point and the flt-st point of cormection to 
the service-entrance conductors at the building or other struc­
ture . (CMP-10) 

Service Conductors, Underground. The underground conduc­
tors between the service point and the first point of connection 
to the service-entrance conductors in a terminal box, meter, or 
other enclosure, inside or outside the building wall. (CMP-10) 

Informational Note: Where there is no terminal box, meter, or 
other enclosure, d1e point of connection is considered to be d1e 
point of entrance of the service conductors into tlle building. 

Service Drop. The overhead conducto1-s between the serving 
utility and the service point. (CMP-10) 

Service-Entrance Conductors, Overhead System. The service 
conductors b etween the terminals of the service equipment 
and a point usually outside the building, clear of building walls, 
where joined by tap or splice to the service drop or overhead 
service conductors. (CMP-10) 

Service-Entrance Conductors, Underground System. The serv­
ice conductors between the terminals of the service equipment 
and the point of connection to the service lateral or under­
ground service conductors. (CMP-10) 

Informational Note: Where service equipment is located outside 
tlle building walls, d1ere may be no service-entrance conductors 
or they may be entire ly outside the building. 

Service Equipment. The necessa1y equipment, consisting of a 
circuit breaker(s) or switch(es) and fuse(s) and their accesso­
ries, connected to the se1v ing utility and intended to constinlte 
the main control and disconnect of the serving utility. 
(CMP-10) 

Service Lateral. The underground conductors benveen the 
utility elecu-ic supply system and the service point. (CMP-10) 

Service Point. The point of connection between the facilities 
of the se1ving utility and the premises wiring. (CMP-10) 
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Informational Note: The service poinc can be described as the 
poim of demarcation between where the serving utility ends and 
che premises wiring begins. The serving utilicy generally specifies 
rhe location of the service poim based on the conditions of serv­
ice. 

Short-Circuit Current Rating. The prospective symmetrical 
fault current at a nominal voltage to which an apparatus or 
system is able to be connected without sustaining damage 
exceeding defined acceptance c1-ite1-ia . (CMP-10) 

Show Window. Any window, including windows above doors, 
used or designed to be used for the d isplay of goods or advertis­
ing material, whether it is fully or partly enclosed or entirely 
open at the rear and whether or not it has a platform raised 
higher than the street floor level. (CMP-2) 

Signaling Circuit. Any electrical circuit that ene 1-gizes signaling 
equipment. (CMP-3) 

Single-Pole Separable Connector. A device that is instal led at 
the ends of portable, flexible, single-conductor cable that is 
used to establish connection or disconnection between nvo 
cables or one cable and a single-pole, panel-mounted separable 
connector. (CMP-18) 

Special Permission. The written consent of the authority 
having jurisdiction. (CMP-1) 

Stand-Alone System. A system that is capable of supplying 
power independent of an electric power production and d istri­
bution network. (CMP-4) 

Structure. That which is built or constructed, other than 
equipment. (CMP-1) 

Surge Arrester. A protective device for limiting su rge voltages 
by discharging or bypassing surge current; it also prevents 
continued flow of follow current while remaining capable of 
repeating these functions. (CMP-10) 

Surge-Protective Device (SPD). A protective device for limiti ng 
transient voltages by diverting or limiting surge current; it also 
pi-events continued flow of follow current while re maining 
capable of repeating these functions and is designated as 
follows: 

Type l: Permanently cormected SPDs intended for installa­
tion between the secondary of the service transformer and the 
I ine side of the service disconnect overcurrent device. 

Type 2: Permanently connected SPDs inte nded fo1- installa­
tion on the load side of the service disconnect overcurrent 
device, including SPDs located at the branch panel. 

Type 3: Point of utilization SPDs. 

Type 4: Component SPDs, including discrete components, as 
well as assemblies. (CMP-10) 

Informational Note: For further information on Type 1, Type 2, 
Type 3, and Type 4 SPDs, see UL 1449, Standard for Surge Prolcc­
tive Devices. 

Switch , Bypass Isolation. A manual, nonautomatic, or auto­
matic operated device used in conjunction with a transfer 
switch to provide a means of d irectly connecting load conduc­
tors to a power source and of disconnecting the transfer switch. 
(CMP-13) 

Switch, General-Use. A switch intended for use in general 
distribution and branch circuits. It is rated in amperes, and it is 
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capable of interrupting its rated current at its rated voltage. 
(CMP-9) 

Switch, General-Use Snap. A form of general-use switch 
constructed so that it can be installed in device boxes or on box 
covers, or otherwise used in cortjunction with wiring systems 
recognized by this Code. (CMP-9) 

Switch, Isolating. A switch intended for isolating an electrical 
circuit from the source of power. It has no interrupting rating, 
and it is intended to be operated only after the circuit has been 
opened by some other means. (CMP-9) 

Switch, Motor-Circuit. A switch rated in horsepower that is 
capable of interrupting the maximum operating overload 
current of a motor of the same horsepower rating as the switch 
at the rnted voltage. (CMP-11) 

Switch, Transfer. An automatic or nonautomatic device for 
transferring one or more load conductor connections from 
one power source to another. (CMP-13) 

Switchboard. A large single panel, frame, or assembly of panels 
on which are mounted on the face, back, or both, switches, 
overcmTent and other protective devices, buses, and usually 
instruments. These assemblies are generally accessible from the 
rear as well as from the front and are not intended to be 
installed in cabinets. (CMP-9) 

Switchgear. An assembly completely enclosed on all sides and 
top with sheet metal (except for ventilating openings and 
inspection windows) and containing primary power circuit 
switching, interrupting devices, or both, with buses and 
connections. The assembly may include control and auxiliary 
devices. Access to the interior of the enclosure is provided by 
doors, removable covers, or both. (CMP-9) 

Informational Note: All switchgear subject to NEC requirements 
is metal enclosed. Switchgear rated below 1000 V or less may be 
identified as "low-voltage power circuit breaker switchgear." 
Switchgear rated over 1000 V may be identified as "metal­
enclosed switchgear" or "metal-clad switchgear:" Switchgear is 
available in non- arc-resistant or arc-resistant consu-uctions. 

Thermal Protector (as applied to motors). A protective device 
for assembly as an integral part of a moto1- or motor­
compressor that, when properly applied, protects the motor 
against dangerous overheating due to overload and failure to 
start. (CMP-11) 

Informational Note: The thermal protector may consist of one 
or more sensing e lements integrnl with the motor or motor­
compressor and an external conu-ol de\ke. 

Thermally Protected (as applied to motors). A motor or 
motor-compressor that is provided with a thermal protector. 
(CMP-11) 

Ungrounded. Not connected to ground or to a conductive 
body that extends the ground connection. (CMP-5) 

Uninterruptible Power Supply. A power supply used to provide 
alternating current power to a load for some period of time in 
the event of a power failure. (CMP-13) 

Informational Note: In addition, it may provide a more constant 
vo ltage and frequency supply to the load, reducing the effects of 
vo ltage and frequenc y variations. 
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Utilization Equipment. Equipment that utilizes electric energy 
fo1- elecu-onic, elecu·omechanical, chernical, heating, lighting, 
or similar purposes. (CMP-1) 

Voltage (of a circuit). The greatest root-mean-square (rms) 
(effective) difference of potential bet\vee n any t\vo conductors 
of the circuit concerned. (CMP-1) 

Informational Note: Some systems, such as 3-phase 4-wire, 
single-phase 3-wire, and 3-wire diren current, may have various 
circuits of various vo ltages. 

Voltage, Nominal. A nominal value assigned to a circuit or 
system for the pw-pose of conveniently designating its voltage 
class (e.g., 120/ 240 volts, 480Y/ 277 volts, 600 volts) . (CMP-1) 

Informational Note No. 1: The actual voltage at which a circuit 
operates can vary from the nominal within a range that permits 
satisfactory operation of equipment. 

Informational Note No. 2: See ANSI C84.l-2011, Vollage Ratings 
for Ei£clric Power SyslenLf and .Equijmuml ( 60 Hz). 

Informational Note No. 3: Certain battery units may be consid­
ered to be rated at nominal 48 vol L~ de, but may have a charging 
float voltage up to 58 volts. In de applications, 60 volts is used to 
cover the entire range of float voltages. 

Voltage to Ground. For grounded circuits, the voltage between 
the given conductor and that point or conductor of the circuit 
that is grounded; for ungrounded circuits, the greatest voltage 
between the given conductor and any other conductor of the 
circuit. (CMP-1) 

Watertight.. Constructed so that moisture will not enter the 
enclosure under specified test conditions. (CMP-1) 

Weatherproof. Constructed or protected so that exposure to 
the weather wiLI not in terfere with successful operation. 
(CMP-1) 

Informational Note: Rainproof, raintight, or watertight equ ii:r 
ment can fulfill rhe requirements for wearherproof where vary­
ing weather conditions other than wetness, such as snow, ice, 
dust, or temperature extremes, are not a factor. 

Part II. Over 1000 Volts, Nominal 

Electronically Actuated Fuse. An overcurrent protective device 
that generally consists of a control module that provides 
current sensing, electronically derived time-current character­
istics, energy to initiate u-ipping, and an interrupting module 
that interrupts current wh en an overcurrent occurs. Elecu·oni­
cally actuated fuses may or may not operate in a cu rrent­
limiting fashion, depending on the type of control selected. 
(CMP-10) 

Fuse. An overcurrent protective device with a circuit-opening 
fusible part that is heated and seve1-ed by the passage of over­
current through it. (CMP-10) 

Informational Note: A fLL~e comprises all the parts that form a 
unit capable of performing the prescribed functions. It may or 
may not be rhe complete device necessary to connect it into an 
electrical ci rcuit. 

Controlled 14inted Power Fuse. A fuse with provision for control­
ling discharge circuit interruption such that no solid matei-ial 
may be exhausted into the surrotmding atmosphere. 

Informationa l Note: The fuse is designed so that discharged 
gases will not ignite or damage insulation in the path of the 
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discharge or propag-ate a tlashover to or between grounded 
members or conduction members in the path of the discharge 
where the distance between the vent and such insulation or 
conduction members conforms to manufacturer's 1·ecommenda­
tions. 

Expufsion Fuse Unit (Expufsion Fuse). A vented fuse unit in which 
the expulsion effect of gases produced by the arc and lining of 
the fuseholder, either alone or aided by a spring, extinguishes 
the arc. 

Nonvenled Power Fuse. A fuse without intentional provision for 
the escape of arc gases, liquids, or solid particles to the atmos­
phere during c ircuit interruption. 

Power Fuse Unit. A vented, nonvented, or controlled vented fuse 
unit in which the arc is extinguished by being drawn through 
solid material, granular material, or liquid, eithe1· a lone or 
aided by a spring. 

Vented Power Fuse. A fuse with provision for the escape of arc 
gases, liquids, or solid particles to the surrounding atmosphere 
during circuit interruption. 

Multiple Fuse. An assembly of t:wu or more single-pole fuses . 
(CMP-10) 

Substation. An assemblage of equipment (e.g., switches, inter­
rupting devices, circuit breakers, buses, and transformers) 
through which e lectric energy is passed for the purpose of 
distribution, switching, or modifying its characteristics . 
(CMP-9) 

Switching Device. A device designed to close, open, or both, 
one or more elecu·ical circuits. (CMP-1) 

Circuit Breake1: A switching device capable of making, carrying, 
and interrupting currents under normal circuit conditions, and 
a lso of making, carrying for a specified ti.me, and interrupting 
current5 under specified abnormal circuit conditions, such as 
those of short circuit. 

Cutout. An assem bly of a fuse support with either a fuse holder, 
fuse carrier, or disconnecting blade. The fuseholder or fuse 
carrier may include a conducting element (fuse link) or may 
act as the disconnecting blade by the inclusion of a nonfusible 
member. 

Disconnecting Means. A device, group of devices, or other means 
whereby the conductors of a circuit can be disconnected from 
th e ir source of supply. 

Disconnecting ( 1Jr Isolating) Switch (Disconnectm; Isolator). A 
mechan ical switching device used for isolating a circuit or 
equipment from a source of power. 

Interrupter Switch. A switch capable of making, carrying, and 
interrupting specified current5. 

Oil Cut!J!lt (Oil-Filled Cutout). A cutout in which all or part of the 
fuse support and its fuse link or disconnecting blade is moun­
ted in oil with complete immersion of the contacts and the fusi­
ble pmtion of the conducting e lement (fuse link) so that arc 
interruption by severing of the fuse link or by opening of the 
contacts will occur under oil. 

Oil Switch. A switch having contacts that operate under o il (or 
askare l or other suitable liquid) . 

Regulator Bypass Switch. A specific device or combination of 
devices designed to bypass a regulator. 
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Part ID. Hazardous (Classified) Locations (CMP-14). 

Aircraft Painting Hangar. An a ircraft hangar consu·ucted fo1· 
the express purpose of spray I coating/ dipping appli cations and 
provided with dedicated ventilation supply and exhaust. 

Associated Apparatus. Apparatus in which the circuit5 are not 
necessarily intrinsically safe themselves but that affects the 
energy in the intrinsically safe c ircui ts and is relied on to main­
tain intrinsic safety. Such apparatus is one of the following: 

( l ) Electrical apparatus that has an alternative type of protec­
tion fo1· use in the appropriate hazardous (classified) 
location 

(2) Electrical apparatus not so protected that shall not be 
used within a hazardous (classified) location 

Informational Note No. 1: A~sociated apparatus has idemified 
intrinsically safe connections for intrinsically safe apparatus and 
also may have connections for nonintrinsically safe apparams. 

Informational Note No. 2: An example of associated apparatus is 
an intrinsic safety barrier, which is a net.work designed to limit 
the energy (voltage and current) available ro the protected 
circuit in the hazardous (classified) location, under specified 
fault conditions. 

Associated Nonincendive Field Wiring Apparatus. Appa ratus 
in which the circuits are n ot necessarily no nincendive them­
selves but that affect the energy in nonincendive field wiring 
circuits and are relied upon to maintain nonincendive energy 
levels. Such apparatus are one of the following: 

(1) Electrical apparatus that has an a lternative type of protec­
tion fo r use in the appropria te h azardous (classifi ed) 
location 

(2) Electrical apparatus not so protected that shall not be 
used in a hazardous (classified) location 

Informational Note: Associated nonincendive field wiring appa­
rams has designated associated nonincendive field wiring appa­
rams connections for nonincendive field wiring apparatus and 
may also have connect.ions for other electrical apparatus. 

Combustible Dust. Dust particles that are 500 microns 01· 
smaller (i.e ., material passing a U.S. No. 35 Standard Sieve as 
defined in ASTM Ell-2015, Standard Specification for Woven Wue­
Test Sieve Cloth and Test Sieves), and present a fire or explosion 
hazard when d ispersed and ignited in a ir. 

Informational Nore: See ASTM El 226-2012a, Standard Test 
Method for Ex-j1losibility of Dust Clouds, or ISO 6184-1, Ex-j1losion 
protection syst,ems - Part 1: Determination of expwsum indices of 
combt1.Stible dusts in air, for procedures for determining the explo­
sibiliry of dusts. 

Combustible Gas Detection System. A protection technique 
utili zing stationary gas detectors in indusu·ia l establishments. 

Control Drawing. A drawing or other document provided by 
the manufacturer of the intrinsically safe or associated appara­
tus, or of the nonincendive fi eld wiring apparatus or associated 
nonincendive field wiring apparatus, that details the allowed 
interconnections between the inu·insically safe and associated 
apparatus or between the nonincendive fie ld wiring appa ratus 
01· associated nonincendive fie ld wiring apparatus. 

Cord Connector. A fitting intended to terminate a cord to a 
box or similar device and reduce the strain at points of termi­
nation and may include an explosio nproof, a dust­
ignitionproof, or a flameproof seal. 
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Different Intrinsically Safe Circuits. Intrinsically safe circuits in 
which the possible interconnections have not been evaluated 
and identified as intrinsically safe. 

Dust-Ignitionproof. Equipment enclosed in a manner that 
excludes dusts and does not permit arcs, sparks, or heat other­
wise generated or liberated inside of the enclosure to cause 
ignition of exterior accumulations or atmospheric suspensions 
of a specified dust on or in the vicinity of the enclosure. 

Informational Note No. I : For fu rd1e r info rmatio n on dust­
ignitionproof enclosures, see ANSI/ UL 1203-2015, Explosion­
Proof and D ust-Ignition-Proof fiectrical Equipment. for Hazardous 
(Classified) Locations. 

Informa tional Note No. 2: Dust-ignitionproof enc losures are 
sometimes additionally marked Type 9 per NEMA 250-2014, 
Enclosures for EU!ctrical Equipment. 

Dusttight. Enclosures constructed so that dust will not enter 
tmder specified test conditions. 

Info rma tional No te No. l : For furtl1er informa tion, see 
ANSI/ UL 121201-2017, Nonincendive Electrical Equi/mient for Use 
in Class I and II, Division 2 and Class Ill, Divisions 1 and 2 H azard­
ous (Classified) Locations. 

Info rma tional Note No. 2: Enclosure Types 3, 3X, 3S, 3SX, 4, 
4X, 5, 6, 6P, 12, 12K, and 13, pe r NEl'vlA 250-2014, Enclosures for 
EU!ctrical Equipment and ANSI/ UL 50E-201 5, Enclosures for Electri­
cal Eqttifmum.t, Environniental Considerations, are considered dust­
tight. 

Electrical Resistance Trace Heating "60079-30-1". Type of 
protection for the purpose of producing heat on the principle 
of electrical resistance and typically composed of one or more 
metallic conductors and/ or an elec trically conductive material, 
suitably elec trically insulated and protected. 

Informa tional Note: See ANSI/UL 60079-30-1-2017, Explosive 
A tmosjJheres - Part 30.l: Electrical Resistance 71·ace Heating -
General and Testing ReqttiremenLt. 

Encapsulation "m". Type of protection where elec trical parts 
that could ignite an explosive atmosphere by either sparking or 
heating a re enclosed in a compound in su ch a way that this 
explosive atmosphere cannot be ignited. 

Informa tional Note: See ANSI/ UL 60079-18-2015, Explosive 
atmospheres - Part 18: Eqttipment protection /l)' encapsulation "m ". 

Explosion proof Equipment. Equipment enclosed in a case that 
is capable of withstanding an explosion of a spec ified gas or 
vapor that may occur within it and of preventing the ignition of 
a specified gas or vapor surrounding the enclosure by sparks, 
flashes, or explosion of the gas or vapo1- within, and that ope r­
ates at such an external temperature that a surrotu1ding flam­
mable atmosphere will not be ignited thereby. (CMP-14) 

Informa tional Note No. 1: For furthe r information, see ANSI/ 
UL 1203-2015, Explosion-Proof and Dttst-lgnition-Proof Electrical 
Equijmzent for Ute in Hazardous (Classified) Locations. 

Informa tional Note No. 2: Explosionproof enclosures a re some­
times additionally marked Type 7 pe r NEMA 250-2014, Enclomres 
for Electrical Eqttipmenl. 

Flameproof "d" . Type of protection where the encl osure will 
withstand an internal explosion of a flammable mixture that 
has penetrated into the interior, without suffering damage and 
without causing ignition, through any joints or str u ctural open­
ings in the enclosure of an external explosive gas atmosphere 
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consisting of one or more of the gases or vapors for wh ich it is 
designed. 

Informational Note: See ANSI/ UL 60079-1-2015, Ex/Jlosive Atmos­
pheres - Part 1: t,quipment Protect ion il)• Flameproof Enclomres "d ". 

Hermetically Sealed. Equipment sealed against the entrance 
of an external atmosphere where the seal is made by fusion, for 
example, soldering, brazing, welding, 01" the fusion of glass to 
metal. 

I nformational Note: For furtlle r informa tion, see ANSI/ 
ISA-12.12.01-201 3, Nonincendive Electrical Equipment for Use in 
Class l and II, Division 2, and Class III, Dillisions 1 and 2 H azardottS 
(Classified) Locations. 

Increased Safety "e". Type of protection applied to e lectrica l 
equipment that d oes n o t p1·oduce arcs 01- sparks in normal serv­
ice and under specified abnormal conditions, in which addi­
tional measures are applied so as to give increased security 
against the possibility of excessive temperatures and of the 
occurrence of arcs and sparks. 

Informa tional Nore: See ANSI/UL 60079-7- 2017, Explosive 
AtnwsjJheres - Part 7: 1',quifmienl Protection il)1 Increrued Safety "e". 

Inherently Safe Optical Radiation "op is". Type of protection 
to minimize the 1·isk of ignition in explosive atmospheres from 
optical radiation where visibl e or infrared radiation is incapac 
ble of producing sufficient energy under normal o r specified 
fault conditions to ignite a specific explosive atmosphere. 

Informational Note: See ANSI/UL 60079-28-20 17, ExjJlosive 
Atnws/Jheres - Part 28: Protection of Eqttijmumt and Transmission 
Systems Using Optical Radiation. 

Intrinsic Safety "i". Type of pro tec tion where any spark 01· 
thermal effect is incapable of causing ign ition of a mixture of 
flammable or combustible material in air under prescribed test 
conditions. 

I nformational Note: See UL 91 3-201.5 , Intrinsically Safe Apparattis 
and Associated AjJJJarattts for Use in Class I , 11, and III, D ivision 1 
Hazardous (Classified) Locations; and ANSI/UL 60079-11-2013, 
Explosive A tmospheres - Part 11: t,quifmient protection by intrinsic 
safety "i ". 

Intrinsically Safe Apparatus. Appa ran1s in wh ich all the circuits 
are inu·insically safe . 

Intrinsically Safe Circuit. A circuit in which any spark or ther­
mal effect is incapable of causing ignition of a mixture of flam­
mable 01· combustible materia l in air under prescribed test 
conditions. 

Informa tiona l Note: Test conditions a re described in ANSI/ 
UL 91 3-2013, Standard for Sa/el)', fnlrinsically Safe Ajt/Jamttis and 
A ssociated AjJfJaratm for Ute in Class I, II, and III, Divi.tion 1, 
H azardous (Classified) Locations. 

Intrinsically Safe System. An assembly of interconnected 
intrinsically safe apparatus, associated apparatus, and inte rcon­
necting cables, in that those parts of the system that may be 
u sed in hazardous (classified) locations are in trinsically safe 
c ircuits. 

Informational Note: An intrinsically safe system may include 
more than one intrinsically safe circuit. 

Limited Finishing Workstation. An apparatus that is capable of 
confining the vapors, mists, residues, dusts, or deposits that are 
generated by a spray application process but does not mee t the 
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requirements of a spray booth or spray room, as herein 
defined. [33:3.3.18.l l 

Informational Note: See Section 14.3 of NFPA 33, Slandard for 
SfJta)' Apj1licalion Using Flammable or Combustible Mawrials, for limi­
ted finishing workstations. 

Liquid Immersion " o" . Type of protection where electrical 
equipment is immersed in a protective liquid in such a way that 
an explosive atmosphere that may be above the liquid or 
outside the enclosure cannot be ignited. 

Informational Note: See ANSI/ UL 60079-6-2016, ExjJlosive Almos­
pheres - Parl 6: Equipmenl proleclion by liquid imnwrsion "o ". 

Major Repair Garage. A building or portions of a building 
where major repairs, such as engine overhauls, painting, body 
and fender work, and repairs that require draining of the 
motor vehicle fuel tank are performed on motor vehicles, 
including associated floor space used for offices, parking, or 
showrooms. [30A:3.3.12.l] 

Membrane Enclosure. A temporaiy enclosure used fo1- the 
spraying of workpieces that cannot be moved into a spray 
booth where open spraying is not practical due to the proxim­
it:y to other operations, finish quality, or concerns such as the 
collection of overspray. 

lnformational Note: See Chapler 18 of NFPA 33-2016, Slandard 
for S/Jray AfJ!Jlicalion Using Flammable or Combuslible Mat,erials, for 
information on lhe construnion and use of membrane enclo­
sures. 

Minor Repair Garage. A building or portions of a building 
used for lubrication, inspection, and minor automotive mainte­
nance work, such as engine tune-ups, replacement of parts, 
fluid changes (e.g., oil, antifreeze, transmission fluid, brake 
fluid, air-conditioning refrigerants), brake system repairs, tire 
rotation, and similar routine maintenance work, including 
associated floor space used for offices, parking, or showrooms. 
[30A:3.3. l 2.2l 

Mobile Equipment. Equipment with electrical components 
suitable to be moved only with mechanical aids or is provided 
with wheels for movement by person (s) or powered devices. 

Motor Fuel Dispensing Facility. That portion of a property 
where motor fuels are stored and dispensed from fixed equip­
ment into the fuel tanks of motor vehicles or marine craft or 
into approved containers, including all equipment used in 
connection therewith. [30A:3.3.1 l l 

Informational Note: Refer lo Articles 510 and 511 wilh respecl 
lo electrical wiring and equipmem for other areas used as lubri­
loriums, service rooms, repair rooms, offices, salesrooms, 
compressor rooms, and similar locations. 

Nonincendive Circuit. A circuit, other than field wmng, in 
which any arc or thermal effect produced under intended 
operating conditions of the equipment, is not capable, under 
specified test conditions, of igniting the flammable gas-air, 
vapor-air, or dust-air mixture. 

Informational Note: Conditions are described in ANSI/ 
ISA-12.12.01-2013, Nonincendive Eleclrical Equiprnenl for Use in 
Class I and fl, Division 2, and Cl11.ts Ill, Divisions 1 and 2 Hazardous 
( Cl11.Ssifwd) Local ions. 

Nonincendive Component. A component having contacts for 
making or breaking an incendive circuit and the contacting 
mechan ism is constructed so that the component is incapable 
of igniting the specified flammable gas-air 01- vapm--air 
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mixture. The housing of a nonincendive component is not 
intended to exclude the flammable atmosphere or contain an 
explosion . 

lnformalional NOle: For fi.trther information, see ANSI/ 
ISA-12.12.01-2013, Nonincentlive Eleclrical Equipnwnl for Use in 
Class I and II, Division 2, and Class III, Divisions 1 and 2 Hazardous 
(Classified) Localions. 

Nonincendive Equipment. Equipment having e lectrical/elec­
tronic circuitry that is incapable, under normal operating 
conditions, of causing ignition of a specified flammable gas-air, 
vapor-air, or dust-air mixture due to arcing or thermal means. 

Informational Nole: For furlher information, see ANSI/ 
ISA-12.12.01-2013, Nonincendive EIRctrical Equipnwnt for Use in 
Class I and ll, Division 2, and Class Ill, Divisions 1 and 2 Hazardous 
(Clrissified) Locations. 

Nonincendive Field Wiring. Wiring that enters or leaves an 
equipment enclosure and, under normal operating conditions 
of the equipment, is not capable, due to arcing or thermal 
effect5, of igniting the flammable gas-air, vapor-air, or dust-air 
mixture. Normal operation includes opening, shorting, or 
grounding the field wiring. 

Nonincendive Field Wiring Apparatus. Apparatus intended to 
be connected to nonincendive field wiring. 

Informational Note: For further information, see ANSI/ 
ISA-12.12.01-201 3, Nonincendive EIRctrical Equipnwnt for Use in 
Class I and II, Diviiion 2, and Ckiss Ill, Divisions 1 and 2 Hazardotis 
(Clrissified) Locations. 

Oil Inunersion. Electrical equipment immersed in a protec tive 
liquid in such a way that an explosive atmosphere that may be 
above the liquid or outside the enclosure cannot be ignited. 

Optical Radiation. Electromagnetic radiation at wavelengths in 
vacurnn benveen the region of transition to X-rays and the 
region of transition to radio waves, that is approximately 
benveen 1 nm and 1000 µm . 

Informational Nole: For additional information on cypes of 
protection drnt can be applied lo minimize lhe risk of ignition 
in explosive atmospheres from optical radiation in the wave­
length range from 380 nm to 10 µm, see ANSI/U L 
60079-28-2017, ExfJlosive Al»wsf1heres - Parl 28: Proleclion of EquijJ­
menl and Transmission S)..slems Using Oplical Radiation. 

Optical System With Interlock "op sh". Type of protection to 
minimize the risk of ignition in exp losive am10spheres from 
optical radiation where visible or infrared radiation is confined 
inside optical fiber or other transmission medium with inter­
lock cut-off provided to reliably reduce the unconfined beam 
strength to safe levels within a specified time in case the 
confinement fails and the radiation becomes unconfined. 

Informational Nole: See ANSI/ UL 60079-28-2017, Ex/Jlosive 
Almos/Jheres - Parl 28: Prot,eclion of Equijmwnl and Transmission 
Syslems Using Optical Radialion. 

Outdoor Spray Area. A spray area that is outside the confines 
of a building or that has a canopy or roof that does not limit 
the dissipation of the heat of a fire or dispersion of flammable 
vapors and does not restrict fire-fighting access and control. 
For the purpose of this standard, an outdoor spray area can be 
treated as an unenclosed spray area. f33:3.3.2.3.1] 

Portable Equipment. Equipme nt with elecu·ical components 
suitable to be moved by a single person without mechanical 
aids. 
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ARTICLE 100 - DEFINITIONS CHAPTER I 

Powder Filling "q". Type of protection where e lectrical parts 
capable of igniting an explosive atmosphere are fixed in posi­
tion and completely surrounded by fi lling material (glass or 
quartz powder) to prevent the ignition of an external explosive 
atmosphere. 

Informational Note: See ANSI/ UL 60079-5-2016, Ex/1losiveAlrnos­
pheres - Parl 5: Equipmenl proleclion b)' j;owderfilling "q ". 

Pressurized. The process of supplying an enclosure with a 
protective gas with or without continuous flow, at sufficient 
pressure to prevent the entrance of combustible dust 01- igniti­
ble fi bers/flyings. 

Pressurized Enclosure "p". Type of protection for elecu-ical 
equipment that uses the technique of guarding against the 
ingress of the external atmosphere, which may be explosive, 
into an enclosure by maintaining a protective gas therein at a 
pressure above that of the external aunosphere. 

Informational Note: See ANSl/ UL-00079-2-2017, Exj;losive Alnws­
pheres - Parl 2: EqttijJmenl prolection b)' pressurized enclosures "j/'. 

Process Seal. A seal between e lectrical systems and flammable 
or combustible process flui ds where a failure could a llow the 
migration of process fluids into the p1-emises ' wiring system . 

Protected Optical Fiber Cable. Optical fiber cable protected 
from releasing optical radiation into the atmosphere during 
normal operating conditions and foreseeable malfunctions by 
additional armoring, conduit, cable tray, or raceway. 

Informational Note: See ANSl/UL 60079-28-2017, Exj;losive 
Almosf;heres - Parl 28: Prolection of Equifm1enl and ·fransmission 
Syslems Using Oplical Radialion. 

Protected Optical Radiation "op pr" . Type of protection to 
minimize the risk of ignition in explosive atmospheres from 
optical radiation where visible or infrared radiation is confined 
inside optical fiber or other transmission medium under 
normal constructions or consu·uctions with additiona l mechan­
ical protection based on the assumption that there is n o escape 
of radiation from the confinement. 

Informational Note: See ANSI/UL 60079-28-2017, .Explosive 
Almospheres - Part 28: Protection of .Equipment and Transmission 
Syslems Using Oplical Radialion. 

Protection by Enclosure "t". Type of protection for explosive 
dust atmospheres where electrical equipment is provided wid1 
an enclosure providing dust ingress protection and a means to 
limit surface temperatures. 

Informational Note: For additional information, see ANSI/ 
UL 60079-31-2015, Explosive Almosj;heres - Part 31: Equijmient 
Dusl lgnilion Proteclion IJ)' Enclosure "l''. 

Purged and Pressurized. The process of (1) purging, supplying 
an enclosure with a protective gas at a sufficient flow and posi­
tive pressure to reduce the con cenu-ation of any flammable gas 
or vapor initially present to an acceptable level; and (2) pres­
suriza tion, supplying an enclosure with a protective gas with or 
without continuous flow at sufficient pressure to prevent the 
entrance ofa flammable gas or vapor, a combustible dust, or an 
ignitible fiber. 

Informational Note: For further information , see ANSl/ NFPA 
49~2013, Purged and Pressurized Enclosures for Electrical .EquipmenL 

Simple Apparatus. An electrical componen t or combination of 
components of simple consu-uction with well-defined e lecu-ical 
parameters that does not generate more dun 1.5 volts, 100 mA, 

2020 Edition NATIONAL ELECTRICAL CODE 

and 25 mW, or a passive component that does not dissipate 
more than 1.3 watts and is compatible with the inu·insic safety 
of the circuit in which it is used. 

I nformational Note No. 1: The following apparatus are exam­
ples of simple apparatus: 

(I) 

(2) 

(3) 

Passive componentS; for example, switches, instrument 
connectors, plugs and sockets, junction boxes, resistance 
temperature devices, and simple semiconductor devices 
such as LEDs 
Sources of stored energy consisting of single components 
in simple circuits with well-<lefined parameters; for exam­
ple, capacitors or inductors, whose values are considered 
when determining the overall safety of the system 
Sources of genera red energy; for example, thermocouples 
and photocells, that do nor generate more drnn 1.5 volts, 
100 mA, and 25 mW 

Informational Note No. 2: For further in formation, refer to 
ANSI/UL 913-201 3, l ntrinsicall)' Safe Apjiarnltls and A.5sociat,ed 
Apparnltisfor U5e in Class I, II, Ill, Division I , Hazardous (Classiji£rl) 
Locations, and ANSI/UL 60079-11-2013, Explosive Almospheres -
Parl I 1: Eqttijmumt Prolection IJ)' Intrinsic Safet)' "i. " 

Spray Area. Any fully enclosed, partly enclosed, o r unenclosed 
area in which dangerous quantities of flammable or combusti­
ble vapors, mists, residues, dusL~, or deposits are present due to 
the operation of spray processes, including (1) any area in the 
direct path of a spray application process; (2) the interior of a 
spray booth, spray room, or limited finishing workstation , as 
herein defined; (3) the interi01- of any exhaust plenum, elimi­
nator section, or scrubber section; ( 4) the interior of an y 
exh aust duct or exhaust stack leading from a spray application 
process; (5) the inte rior of any air recirculation path up to and 
including recirculation particulate filters; (6) any solvent 
concentrator (pollution abatement) unit or solvent recovery 
(distillation) unit; and (7) the inside of a m embrane enclosure. 
The following are not part of t he spray area: (1) fresh air make­
up units; (2) air supply ducts and air supply plenums; (3) recir­
culation a ir supply ducts down su-eam of recirculation 
particulate filters; and (4) exhaust ducts from solven t concen­
trator (pollution abatement) units . [33:3.3.2.31 

Informational Note: Unenclosed spray areas are locations 
outside of buildings or are localized operations within a la rger 
room or space. Such are normally provided wid1 some local 
vapor extraction /ventilation system. In automated operations, 
the area limi ts are the maximum area in d1e direct path of spray 
operations. In manual operations, d1e area limi ts are the maxi­
mum area of spray when aimed at 90 degrees to the application 
surface. 

Spray Booth. A power-ventilated enclosure for a spray applica­
tion operation or process d1at confines and limits the escape of 
the materia l being sprayed, including vapors, mists, dusts, and 
residues that a1·e produced by the spraying operation and 
conducts or directs these materia ls to an exhaust system. 
f33:3.3.15 l 

I nformational Note: A spray booth is an enclosure or insert 
within a larger room Lt~ed for spray/ coating/ dipping applica­
tions. A spray booth can be fully enclosed or have open front or 
face and can include separate conveyor enu·ance and exit. The 
spray booth is provided with a dedicated ventilation exhaust 
with supply air from d1e larger room or from a dedicated air 
supply. 

Spray Room. A power-ventilated fully enclosed room used 
exclusively for open spraying of flammable or combustible 
materials. (33:3.3.16] 
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110.1 ARTICLE HO-REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 

T}'pe of Protection "n". Type of protection where electrical 
equipment, in normal operation, is not capable of igniting a 
surrounding explosive gas atmosphere and a fault capable of 
causing ignition is not likely to occur. 

Informational Nore: See ANSI/ UL 60079-15-2013, Exj;losive 
Atrnosj1heres - Part 15: Eqitijmuml Protection /Jy Type of Protection 
"n ". 

Unclassified Locations. Locations determined to be neither 
Cla5s I, Division I; Class I, Division 2; Zone O; Zone I; Zone 2; 
Class II, Division 1; Class TI, Division 2; Class UI, Division 1; 
Class III, Division 2; Zone 20; Zone 21; Zone 22; nor any combi­
nation thereof. 

Unenclosed Spray Area. Any sprny area that is not confined by 
a limited finishing workstation, spray b ooth, or spray room, as 
herein defined. (33:3.3.2.3.21 

Ventilated. Provided with a means to permit circulation of air 
sufficient to remove an excess of heat, fumes, or vapors. 

Volatile Flanunable Liquid. A flammable liquid having a flash 
point below 38°C (100°F), or a flammable liquid whose 
temperature is above its flash point, or a Class II combustible 
liquid that has a vapor pressure not exceeding 276 kPa 
(40 psia) at 38°C (l00°F) and whose temperature is above its 
flash point. 

ARTICLE 110 
Requirements for Electrical Installations 

Part I. General 

110.1 Scope. This article covers general 1·equirements for the 
examination and approval, installation and use, access to and 
spaces about electrical conductors and equipment; enclosures 
intended for personnel entry; and tunnel installations. 

informational Nore: See Informative Annex J for information 
regarding ADA accessibi li ty design. 

I 10.2 Approval. The conductors and equipment required or 
permitted by this Code shall be acceptable only ifapp1·oved. 

informational Note: See 90.7, Examination of Equipment for 
Safety, and 110.3, Examination, Identification, Installation, and 
Use of Equipment. See definitions of Af!11roved, identified, Labeled, 
and Lis/Jid. 

I 10.3 Examination, Identification, Installation, Use, and List­
ing (Product Certification) of Equipment. 

(A) Examination. In judging equipment, considerations such 
as the following shall be evaluated: 

(1) Suitability for installation and use in confo1·mity with this 
Code 

Informational Nore No. 1: Equipment may be new, recondi­
tioned, refurbished, or remanufacrnred. 

informational Nore No. 2: Suitability of equipment use may be 
identified by a description marked on or provided with a prod­
uct to identify the suitability of the product for a specific 
purpose, environment, o r application. Special conditions of use 
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or other limitations and other peninent information may be 
marked on the equipment, included in the product instructions, 
or included in the appropriate listing and labeling information. 
Suitability of equipmem may be evidenced by listing or labe ling. 

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

(3) Wire-bending and connection space 
(4) Electrical insulation 
(5) Heating effects under normal conditions of use and a lso 

under abnormal conditions likely to arise in service 
(6) Arcing effects 
(7) Classification by type, size, voltage, current capacity, and 

specific use 
(8) Other factors d1at contribute to the practical safeguard­

ing of persons using or likely to come in contact with the 
equipment 

(B) Installation and Use. Equipment that is listed, la beled, or 
both shall be installed and used in accordance wid1 any instruc­
tions included in the listing or labeling. 

(C) Listing. Product testing, evaluation, and listing (product 
certification) shall be performed by recognized qualified elec­
trical testing laboratories and shall be in accordance with appli­
cable product standards recognized as achieving equivalent 
and effective safety for equipment installed to comply with this 
Code. 

Informational Note: The Occupational Safety and Health 
Administration (OSHA) recognizes qualified electrical testing 
laboratories that perform evaluations, testing, and certification 
of certain products to ensure that they meet the requirements of 
both the construction and general industry OSHA e lectrical 
standards. if the listing (product certification) is done under a 
qualified electrical resting laboratory program, this listing mark 
signifies that the tested and certified product com plies with the 
requirements of one or more appropriate product safety resr 
standards. 

ll0.4 Voltages. Throughout this Code, the voltage considered 
shaU be that at which the circuit operates. The voltage rating of 
electrical equipment shall not be less than the n ominal voltage 
of a circuit to which it is connected. 

ll0.5 Conductors. Conductors used to carry cw-rent shall be 
of copper, aluminum, or copper-clad aluminum unless other­
wise provided in this Code. ' ¥ he re the conductor material is not 
specified, the sizes given in this Code shall apply to copper 
conductors. \i\There other materials are used, the size shall be 
changed accordingly. 

110.6 Conductor Sizes. Condu ctor sizes are expressed in 
American Wire Gage (AWG) o r in c ircular m ils. 

110.7 Wiring Integrity. Completed wiring installations shall be 
free from short circuits, ground faults, or any connections to 
ground other than as required or permitted elsewhere in this 
Code. 

ll0.8 Wiring Methods. Only wiring methods recognized as 
suitable are included in this Code. The recognized methods of 
wiring shall be permitted to be installed in any type of building 
or occupancy, except as otherwise provided in this Code. 

110.9 Interrupting Rating. Equipment intended to interrupt 
current at fault levels shall have an interrupting rating at nomi­
nal circuit voltage at least equal to the curren t that is availa ble 
at the line terminals of the equipment. 
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ARTICLE 110-REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 110.14 

Equipment intended to interrupt current at other than fault 
levels shall have an interrupting rating at nominal ci1-cuit volt­
age at least equal to the current that must be interrupted. 

110.10 Circuit Impedance, Short-Circuit Current Ratings, and 
Other Characteristics. The overcurrent protective devices, the 
total impedance, the equipment short-circuit current ratings, 
and other characteristics of the circuit to be protected shall be 
selected and coo1-dinated to permit the circuit protective devi­
ces used to clear a fault to do so without extensive damage to 
the electrical equipment of the circuit. This fault shall be 
assumed to be either between nvo or more of the circuit 
conductors or between any circuit conductor and the equip­
ment grounding conductor(s) permitted in 250.118. Listed 
equipment applied in accordance with their listing shall be 
considered to meet the requirements of this section. 

110.ll Deteriorating Agents. Unless identified for use in the 
operating environment, no conductors 01· equipment shal l be 
located in damp or wet locations; where exposed to gases, 
fumes, vapors, liquids, or other agents that have a deteriorating 
effect on the conductors or equipment; or where exposed to 
excessive temperatures. 

Informational Note No. l: See 300.6 for protection against 
corrosion. 

Informational Note No. 2: Some cleaning and lubricating 
compounds can cause severe deterioration of many plastic mate­
rials used for insulating and structural applications in equip­
ment. 

Equipment not identified for outdoor u se and equipment 
identified only for indoor use, such as "dry locations," "indoor 
use only," "damp locations," or enclosure Types 1, 2, 5, 12, 12K, 
and/ or 13, shall be protected against damage from the weather 
during consu-uction. 

Informational Note No. 3: See Table 110.28 for appropriate 
enclosure-type designations. 

Informational Note No. 4: Minimum flood provisions are provi­
ded in NFPA 5000-2015 Building Constntction and Safet)' Code, the 
International Building Code (IBC), and the ln/emational Residential 
Code for One- and Two-Famil)' Dwellings ( IRC). 

110.12 Mechanical Execution of Work. Electrical equipment 
shall be installed in a neat and workman like manner. 

Informational Note: Accepted industry practices are described 
in ANSl/NECA 1-2015, Standard for Good Workmanship in Electri­
cal Construction, and other ANSI-approved installation standards. 

(A) Unused Openings. Unused openings, other than those 
intended for the operation of equipment, those intended for 
mounting purposes, or those permitted as part of the design 
for listed equipment, shall be closed to afford protection 
substantially equivalent to d1e wall of d1e equipment. vVhere 
metallic plugs or plates are used wid1 nonmetallic enclosures, 
they shall be recessed at least 6 mm (Y, in.) from the outer 
surface of the enclosure. 

(B) Integrity of Electrical Equipment and Connections. Inter­
nal parts of e lectrical equipment, including busbars, wiring 
terminals, insulators, and other surfaces, shall not be damaged 
or contaminated by foreign materials such as paint, plaster, 
cleane1·s, abrasives, or cotTosive residues. There shall be no 
damaged parts that may adversely affect safe operation or 
mechanical strength of the equipment such as parts that are 
broken; bent; cut; or deteriorated by corrosion, chemical 
action, or overheating. 
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(C) Cables and Conductors. Cables and conductors installed 
exposed on the surfaces of ceilings and sidewalls shall be 
supported by the building structure in such a manner that the 
cables and conductors will not be damaged by normal building 
use. Such cables and conducto1·s shall be secured by hardware 
including su-aps, staples, cable ties, hangers, or similar fittings 
designed and install ed so as not to damage the cable . The 
installation shall also conform with 300.4 and 300.11. Nonme­
tallic cable ties and other nonmetallic cable accessories used to 
secure and support cables in other spaces used for environ­
mental air (plenums) shall be listed as having low smoke and 
heat release properties. 

Informational Note No. 1: Accepted industry practices are 
described in ANSI/ NECA/ FOA 301-2009, Standard for Installing 
and Testing Fiber Optic Cables, and other ANSI-approved installa­
tion standards. 

Informational Note No. 2: See 4.3.11.2.6.5 and 4.3.11.5.5.6 of 
NFPA 90A-2018, Slandanl for the Installation of Air-Condilioning 
and Ventilating S)'stems, for discrete combustible components 
inst.ailed in accordance with 300.22 ( C). 

Informational Note No. 3: Paint, p laste1; cleaners, abrasives, 
corrosive residues, or other contaminants may result in an unde­
termined alteration of optical fiber cable properties. 

110.13 Mounting and Cooling of Equipment. 

(A) Mounting. Electrical equipment shall be firmly secured to 
the surface on which it is mounted. Wooden plugs driven into 
holes in ma5onry, con crete, plaste1~ or similar materials sha ll 
not be used. 

(B) Cooling. Electrical equipment that depends on the nan1-
ral circulation of air and convection principles for cooling of 
exposed surfaces shall be installed so that room airflow over 
such surfaces is not prevented by walls o r by adjacent installed 
equipment. For equipment designed for floo1- mounting, clear­
ance benveen top surfaces and adjacent surfaces shall be provi­
ded to dissipate rising warm a ir. 

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

110.14 Electrical Connections. Because of different character­
istics of dissimilar metals, devices such as pressure terminal or 
pressure splicing connectors and soldering lugs shall be identi­
fied for d1e material of the conductor and shall be prope rly 
installed and used. Condu ctors of dissimilar metals shall not be 
intermixed in a terminal 01· splicing connecto1· where physical 
contact occurs benveen dissimilar conductors (such as copper 
and a luminum or aluminum and copper-clad aluminum), 
unless the device is identified for the purpose and conditions 
of use. Materials such as solder, fluxes, inhibitors, and 
compounds, where employed, shall be suitable for d1e use and 
shall be of a type that will not adversely affect the conductors, 
installation, or eqt1ipment. 

Connectors and terminals for conductors more fine ly stran­
ded than Class B and Class C stranding as shown in Chapter 9, 
Table 10, shall be identified for the specific conductor class o r 
classes. 
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