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IMPORTANT NOTICES AND DISCLAIMERS 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 process approved by the
American National Standards Institute. This process brings together volunteers representing varied viewpoints
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

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

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

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with
this document. Any certification or other statement of compliance with the requirements of this document shall
not be attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement.

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDITION

Text revisions are shaded. A A before a section number indicates that words within that section were
deleted and a A to the left of a table or figure number indicates a revision to an existing table or
figure. When a chapter was heavily revised, the entire chapter is marked throughout with the A
symbol. Where one or more sections were deleted, a ® is placed between the remaining sections.
Chapters, annexes, sections, figures, and tables that are new are indicated with an ‘N.

Note that these indicators are a guide. Rearrangement of sections may not be captured in the
markup, but users can view complete revision details in the First and Second Draft Reports located in
the archived revision information section of each code at www.nfpa.org/docinfo. Any subsequent
changes from the NFPA Technical Meeting, Tentative Interim Amendments, and Errata are also
located there.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be
aware that these documents may be superseded at any time by the issuance of a new edition, may be
amended with the issuance of Tentative Interim Amendments (TIAs), or be corrected by Errata. It is
intended that through regular revisions and amendments, participants in the NFPA standards
development process consider the then-current and available information on incidents, materials,
technologies, innovations, and methods as these develop over time and that NFPA Standards reflect
this consideration. Therefore, any previous edition of this document no longer represents the current
NFPA Standard on the subject matter addressed. NFPA encourages the use of the most current edition
of any NFPA Standard [as it may be amended by TIA(s) or Errata] to take advantage of current
experience and understanding. An official NFPA Standard at any point in time consists of the current
edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or
corrected by Errata, visit the “Codes & Standards” section at www.nfpa.org.
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ADDITIONAL IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that these
documents may be superseded at any time by the issuance of a new edition, may be amended with the issuance of Tentative
Interim Amendments (TIAs), or be corrected by Errata. It is intended that through regular revisions and amendments,
participants in the NFPA standards development process consider the then-current and available information on incidents,
materials, technologies, innovations, and methods as these develop over time and that NFPA Standards reflect this
consideration. Therefore, any previous edition of this document no longer represents the current NFPA Standard on the
subject matter addressed. NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended
by TIA(s) or Errata] to take advantage of current experience and understanding. An official NFPA Standard at any point in
time consists of the current edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or corrected by Errata, visit the
“Codes & Standards” section at www.nfpa.org.

Interpretations of NFPA Standards

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

Patents

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

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

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

Law and Regulations

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

Copyrights

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

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

For Further Information

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

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be viewed at
no cost at www.nfpa.org/docinfo.
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NFPA 70E®
Standard for
Electrical Safety in the Workplace®

2021 Edition

This edition of NFPA 70E®, Standard for Electrical Safety in the Workplacé®, was prepared by the
Technical Committee on Electrical Safety in the Workplace and released by the Correlating
Committee on National Electrical Code®. It was issued by the Standards Council on June 1, 2020,
with an effective date of June 21, 2020, and supersedes all previous editions.

This edition of NFPA 70E was approved as an American National Standard on June 21, 2020.

Foreword to NFPA 70E

The Standards Council of the National Fire Protection Association announced the formal
appointment of a new electrical standards development committee on January 7, 1976. The
Committee on Electrical Safety Requirements for Employee Workplaces reported to the association
through the Technical Correlating Committee on National Electrical Code® (NEC®). The committee was
formed to assist OSHA in preparing an electrical safety standard that would serve OSHA's needs and
that could be expeditiously promulgated through the provisions of Section 6(b) of the Occupational
Safety and Health Act. OSHA found that in attempting to utilize the latest edition of the NEC, it was
confronted with the following problems:

(1) OSHA could only adopt or modify a standard through procedures that provide for public
notice, opportunity for public comment, and public hearings. The adoption of a new NEC edition by
these procedures would require extensive effort and application of resources by OSHA and others.
Going through the procedures might result in requirements substantially different from those of the
NEC, thereby creating a conflict between the two standards.

(2) The NECis intended for use primarily by those who design, install, and inspect electrical
installations. Most of the NEC requirements are not electrical safety-related work practices, electrical
system maintenance, or directly related to employee safety. However, OSHA electrical regulations,
which address employers and employees in their workplaces, needed to consider and develop these
safety areas.

It became apparent that a need existed for a new standard tailored to fulfill OSHA's
responsibilities that would still be fully consistent with the NEC. This led to the concept of a new
document that would extract suitable portions from the NEC and from other documents applicable
to electrical safety. This concept and an offer of assistance was submitted in May 1975 to the Assistant
Secretary of Labor for OSHA, who responded as follows: "The concept, procedures, and scope of the
effort discussed with my staff for preparing the subject standard appear to have great merit, and an
apparent need exists for this proposed consensus document which OSHA could consider for
promulgation under the provisions of Section 6(b) of the Act. OSHA does have an interest in this
effort and believes the proposed standard would serve a useful purpose." With this positive
encouragement from OSHA, the NFPA Electrical Section unanimously supported a
recommendation that the NEC Correlating Committee examine the feasibility of developing a
document for evaluating electrical safety in the workplace. With recommendations from the
Electrical Section and Correlating Committee, the Standards Council authorized the establishment
of a committee to carry out this examination.

The committee would develop a standard for electrical installations that would be compatible
with the OSHA requirements for employee safety in locations covered by the NEC. The standard was
visualized as consisting of four major parts: Part I, Installation Safety Requirements; Part II, Safety-
Related Work Practices; Part I1I, Safety-Related Maintenance Requirements; and Part IV, Safety
Requirements for Special Equipment. It was not considered essential for all of the parts to be
completed before the standard was published and made available. Each part was recognized as being
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an important aspect of electrical safety in the workplace, but the parts were sufficiently independent of each other to permit
their separate publication. The first edition of NFPA 70F, Standard for Electrical Safety Requirements for Employee Workplaces, was
published in 1979 and included only Part I, Installation Safety Requirements.

The second edition published in 1981 included a new Part II, Safety-Related Work Practices. In 1983, the third edition
added a new Part III, Safety-Related Maintenance Requirements. In 1988, the fourth edition was published with only minor
revisions.

The 1995 edition included major revisions to Part I to conform to the 1993 edition of the NEC. The concepts of "limits of
approach" and establishment of an "arc" were introduced in Part II. In 2000, the sixth edition included an update of Part I to
the 1999 NEC, as well as a new Part IV, Safety Requirements for Special Equipment. Part II continued to focus on establishing
flash protection boundaries and the use of personal protective equipment (PPE). Also, charts were added to Part IT to assist in
applying appropriate protective clothing and personal protective equipment for common tasks.

The 2004 edition presented several significant changes. The major changes emphasized safe work practices. Clarity and
usability of the document were also enhanced. The title was changed to Standard for Electrical Safety in the Workplace. The
document was reformatted to comply with the National Electrical Code Style Manual. The existing parts were renamed as chapters
and were reorganized with the safety-related work practices relocated to the front of the document to highlight the emphasis,
followed by safety-related maintenance requirements, safety requirements for special equipment, and safety-related installation
requirements. The chapter on safety-related work practices also was reorganized to emphasize that working on live parts is the
last alternative work practice. An energized electrical work permit and related requirements were incorporated into the
document.

This standard is compatible with the NEC but is not intended to be used, nor can it be used, in lieu of the NEC. Chapter 4,
Specific Purpose Equipment and Installations, was intended to serve a very specific need of OSHA. It was not intended to be
applied as a design, installation, modification, or construction standard for an electrical installation or system. Its content was
intentionally limited in comparison to the NEC in order to apply to an electrical installation or a system as part of an
employee's workplace. Chapter 4 was updated to correlate with the 2002 edition of the NEC, but requirements not directly
associated with employee safety were not included. Omission of NEC requirements did not affect the NEC, nor were omitted
requirements considered as unimportant. They are essential to the NEC and its intended application — that is, its use by those
who design, install, and inspect electrical installations. NFPA 70E, on the other hand, is intended for use by employers,
employees, and OSHA.

Requirements were upgraded throughout the 2009 edition. Chapter 4 was deleted because it was a duplicate of NEC
installation requirements. Article 350 was added for R&D facilities. Other changes included significant revisions to Annex D,
Annex F, and Annex J and the addition of Annex M, Annex N, and Annex O.

The 2012 edition marked another waypoint as this standard continued to evolve to meet the electrical safety needs of
employers and employees. New research, new technology, and technical input from users provided the foundation for new and
revised requirements that addressed the electrical hazards encountered by employees in current workplaces. Expanded or
clarified requirements, inclusion of technical material not previously covered, and removal of requirements related to the safe
installation of electrical equipment rather than being safe electrical work practices were some of the major actions undertaken
during the revision cycle. In addition, requirements covering the separate but directly related concepts of hazard identification
and risk assessment were revised to clarify the concepts. A significant revision to Annex F provided extensive coverage of this
topic to assist users with implementing effective hazard identification and risk assessment procedures. Annex P on aligning
NFPA 70F implementation with occupational health and safety management standards was added.

The majority of changes occurred in Chapter 1. Article 105, Application of Safety-Related Work Practices, and a
requirement for hearing protection when working within an arc flash boundary were added, as were work practice
requirements on the use of GFCIs to protect employees. Clarification was made that Article 130 applies whether incident
energy analysis or the hazard/risk table was used to determine use and level of PPE. Short-circuit current, fault clearing time,
and arc flash boundary information were included in the hazard/risk category tables. Another major revision included
changing "flame-resistant (FR)" to "arc-rated (AR)" in regard to PPE.

The 2015 edition incorporated a major shift in how stakeholders evaluate electrical risk. In support of this, new definitions
for hazard, hazardous, risk, and risk assessment were added to Article 100. Throughout the document, changes were made to
provide clarity to users, such as changing hazard analysis to risk assessment. These global changes ensured consistent use of these
terms throughout the document and provided consistency between NFPA 70F and other standards that address hazards and
risk. Other major revisions included the following:

(1) The definition of a qualified person was revised to correlate with the OSHA definition.

(2) Safety-related maintenance requirements and other administrative controls were added to the scope statement to clarify
that training and auditing are equally important safety-related work practices.

(3) An electrical safety program must consider condition of maintenance.
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(4) Clarification was provided that the equipment owner or the owner’s designated representative is responsible for
maintenance of the electrical equipment and documentation.

(5) New maintenance requirements were added for test instruments and associated test leads utilized in the verification of
the absence or presence of voltages.

(6) New requirements clarified where normal operation of electric equipment is permitted.

(7) Clarification was made that either the incident energy analysis method or arc flash PPE category method can be used on
a piece of equipment for the selection of PPE, but not both. The revision clarified that the results of an incident energy
analysis is not permitted to be used to specify an arc flash PPE category.

(8) A new task-based table combined the previously separate ac and dc tables used to determine when arc flash PPE is
required and made them consistent, improving usability.

(9) New equipment-based tables were added for determining the arc flash PPE category for ac systems and for dc systems.

(10) Hazard/risk category 0 was removed because the new PPE table only specifies PPE for work within the arc flash
boundary. Hazard/risk category was also changed to PPE category.

(11) Prohibited approach boundary was deleted because additional protective equipment was not required when crossing
this boundary.

(12) The criterion to use insulated tools or handling equipment was changed from the limited approach boundary to
restricted approach boundary.

(13) All references to bare-hand work were removed. This work is considered to be a "utility type" line work technique more
appropriately addressed in other standards.

(14) Field-marked equipment labeling requirements were revised to require an updated label when the arc flash hazard risk
assessment identifies a change that renders the label inaccurate.

(15) A risk assessment is required prior to any work on a battery system to identify the chemical, electrical shock, and arc
flash hazards and assess the risks associated with the type of tasks to be performed.

The 2018 edition continued to evolve to address risk assessment and introduce human factors, such as human error, as part
of that assessment. Annex Q, Human Performance and Workplace Electrical Safety, was included to provide guidance in this
area. This edition emphasized the need to use the hierarchy of risk controls by moving it from an informational note into the
text of the standard. NI'PA 70F explicitly stated that the first priority must be the elimination of the hazard.

The previous arc flash hazard identification table [Table 130.7(C) (15) (A) (a)] was modified to determine the likelihood
that an arc flash could occur and renumbered as Table 130.5(C). This modified table could be used with either method of arc
flash risk assessment.

The most notable change for the 2018 edition was that tables and text that specified PPE standards were moved to
informational tables or notes. In previous editions employers were, and still are, required to verify that appropriate PPE is
given to employees. Section 130.7(C) (14) (b) was added to provide guidance on conformity assessment of PPE. These changes
did not alter the employer’s responsibility for determining the validity of the PPE manufacturer’s claims.

Definitions for fault current and available fault current were added, and other terms used throughout the standard for this
current were changed for consistency. Article 120 was rearranged to present the requirements for establishing an electrically
safe work condition in a logical order of application of the program. Article 320 introduced voltage thresholds of 50 Vac and
100 Vdc specifically for batteries and battery rooms to address the unique situations in these locations. Article 330 addressing
lasers was extensively revised to address safety-related maintenance issues rather than issues associated with laser use. Article
350 introduced an Electrical Safety Authority as a possible authority having jurisdiction for laboratories.

For the 2021 edition, Article 110 was revised to incorporate the general requirements for electrical safety-related work
programs, practices, and procedures from other articles. The reference to arc-resistant switchgear has been changed to arc-
resistant equipment in Tables 130.5(C) and 130.7(C) (15) (a) to address the use of other types of arc-resistant equipment.
Article 360, Safety-Related Requirements for Capacitors, and Annex R, Working with Capacitors, were added to address specific
electrical safety requirements unique to capacitors. Annex D, Incident Energy and Arc Flash Boundary Calculation Methods,
was revised to reference IEEE-1584-2018 as a method of calculation.
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Jason Wolf, The ESCO Group, IA [IM]
Rep. National Electrical Contractors Association

Alternates

Bill Alderton, Schneider Electric, OH [M]
(Alt. to Rodney J. West)

Lawrence S. Ayer, Biz Com Electric, Inc., OH [IM]
(Alt. to William Bruce Bowman)

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

Jeffrey Paul Conkwright, Mortenson Energy Services, MN [U]
(Alt. to Terrance L. McKinch)

Paul Dobrowsky, Innovative Technology Services, NY [SE]
(Alt. to Daleep C. Mohla)

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

Heath Garrison, National Renewable Energy Laboratory, CO [U]
(Alt. to Mark McNellis)

Eric Glaude, Chevron, TX [U]
(Alt. to Louis A. Barrios)

Donald Charles Hacke, Kone Inc., IL [IM]
(Alt. to Charlie R. Thurmond III)

Martin Nagel, General Motors Company, MI [U]
(Alt. to William R. Harris)
Larry D. Perkins, US Department of Energy, TN [E]
(Alt. to Bobby J. Gray)
Jim Phillips, Brainfiller, Inc., AZ [SE]
(Alt. to Charles R. Miller)
Roy K. Sparks, III, Eli Lilly and Company, IN [U]
(Alt. to David A. Pace)
Gregory J. Steinman, Thomas & Betts Corporation, TN [M]
(Alt. to Kevin J. Lippert)
Samuel B. Stonerock, Southern California Edison Company, CA
[SE]
(Voting Alt.)
Wesley L. Wheeler, National Electrical Contractors Association, MD
[IM]
(Alt. to Jason Wolf)
Ron Widup, Shermco Industries, TX [IM]
(Alt. to James R. White)

Nonvoting

Carolyn Black, Mount Vernon Mills, Canada [SE]
Rep. Canadian Standards Association

Mike Doherty, Blue Arc Electrical Safety Technologies, Inc., Canada

[SE]
Rep. Canadian Standards Association
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David M. Wallis, Consultant, MD [SE]
(Member Emeritus)
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COMMITTEE PERSONNEL

Christopher Coache, NFPA Staff Liaison

This list represents 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 the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents for work
practices that are necessary to provide a practical safe workplace relative to the hazards
associated with electrical energy. This Committee shall have primary jurisdiction, but shall
report to Correlating Committee of the National Electrical Code.
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