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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed. Consensus
does not necessarily mean that there is unanimous agreement among every person participating in the
development of this document.

NEMA standards and guideline publications, of which the document contained herein is one, are
developed through a voluntary consensus standards development process. This process brings together
volunteers and/or seeks out the views of persons who have an interest in the topic covered by this
publication. While NEMA administers the process and establishes rules to promote fairnecs 1> the
development of consensus, it does not write the document and it does not independently test. evluce,
or verify the accuracy or completeness of any information or the soundness of any judgments ¢antained
in its standards and guideline publications. NEMA disclaims liability for any personal injury, prorerty, or
other damages of any nature whatsoever, whether special, indirect, consequential, or compensatory,
directly or indirectly resulting from the publication, use of, application, or reliance on thi.. document.

NEMA disclaims and makes no guaranty or warranty, express or implied, «= to he accuracy or
completeness of any information published herein, and disclaims and makos o warranty that the
information in this document will fulfill any of your particular purposcs or needs. NEMA does not
undertake to guarantee the performance of any individual manufacturer or suller s products or services by
virtue of this standard or guide.

In publishing and making this document available, NEMA is nsu unaortaking to render professional or
other services for or on behalf of any person or entity, nor is NEN A u idertaking to perform any duty owed
by any person or entity to someone else. Anyone using ‘his Jocument should rely on his or her own
independent judgment or, as appropriate, seek the advicz-of ¢. competent professional in determining the
exercise of reasonable care in any given circumstances. li formation and other standards on the topic
covered by this publication may be available from other suurces, which the user may wish to consult for
additional views or information not covered by thic publication.

NEMA has no power, nor does it undertakc.tc puiice or enforce compliance with the contents of this
document. NEMA does not certify, test, ¢r Ir.spect products, designs, or installations for safety or health
purposes. Any certification or other steten. 2nt of compliance with any health or safety-related information
in this document shall not be attributc ble to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

This is an update to a NEMA white paper originally published in 2003. To ensure that a meaningful
publication was being developed, draft copies were sent to a number of groups within NEMA having an
interest in this topic. Their resulting comments and suggestions provided vital input prior to final NEMA
approval and resulted in a number of substantive changes in this publication. This publication will be
periodically reviewed by the Molded Case Circuit Breaker Product Group of the Low Voltage Distribution
Equipment Section of NEMA for any revisions necessary to keep it up to date with advancing technology
Proposed or recommended revisions should be submitted to:

Senior Technical Director, Operations
National Electrical Manufacturers Association
1300 North 17" Street, Suite 900

Rosslyn, VA 22209

This white paper was developed by the Molded Case Circuit Breaker Product Group <ftie Low Voltage
Distribution Equipment Section of NEMA. Approval of this white paper does not.necassari'y imply that all
members of the Product Group voted for its approval or participated in its develop.mernt. At the time it was
approved, the Molded Case Circuit Breaker Product Group had the followi.»¢t me mbers:

ABB Inc.—Wichita Falls, TX

Eaton Corporation—Pittsburgh, PA
General Electric—Plainville, CT
Siemens Industry, Inc.—Norcross, GA
Schneider Electric USA—Andover, MA
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1 Introduction

The hazards of arc flash have received considerable attention in recent time for a number of reasons.
When an arcing fault occurs, the harmful results can be devastating and deadly for those who are not
properly prepared. Because of the potentially long-term effects, not only is the individual impacted, but
also the family and employer. Equipment damage is usually considerable, frequently resulting in extended
down time for the installation. Awareness of this hazard has arisen through industry forums such as the
IEEE IAS Electrical Safety Workshop and NFPA training conferences. Industry codes and standards have
also included measures to reduce the effects of arc flash. These codes and standards help facility
operators to take preventive steps.

The purpose of this paper is to introduce the nature of the hazard and the industry codes and stanurds
that address arc flash. It also introduces the requirements with which facilities must complyv.

2 The Arc-Flash Hazard

NFPA 70E-2015, Standard for Electrical Safety in the Workplace defines the arc-flesh ha.:ard as “a
dangerous condition associated with the possible release of energy caused by a. ele ctric arc.” An arc
flash is an explosion involving an electric arc operating at temperatures oi sc:ve al uiousand degrees
Celsius and a pressure wave created by the arc. Within a few milliseconds, e ¢ nergy from this explosion
can cause severe burns and damage to hearing, vision, taste and sme’l. Molten metal particles,
equipment parts and other loose items are expelled from the arc arec. ‘< a result, multiple trauma effects
can occur that frequently prevent the worker from returning to wo n anu may cause hardship for the family
in relationships and financial issues, as well as medical treatinen..issi es. These effects sometimes result
in death.

Many electricians “take pride” in their ability to work on € nerg'zed equipment without incident. Perhaps
they and their employers are not aware of the risk they are aking. One unexpected condition can initiate
the explosion, which is over before reaction time permits escape. Appropriate training and preparation
can be done to minimize the effects of an arc-flash 2verit. The potential hazardous energy associated
with an arc flash can be calculated. Personairctec.dve equipment (PPE) intended for use in the

environment can be used. In fact, these stzp:. ot performing the calculations, providing the training,
preparation and PPE are now industry req reraents.

3 Industry Standards

The primary industry standa ds that address the arc-flash hazard are these.

OSHA, 29 Code of \"adf ral Regulations Part 1910, Subpart S

NFPA 70E, Standard ior Electrical Safety Requirements for Employee Workplaces®
ANSI/NFPA: 70, \'ational Electrical Code® (NEC)

IEEE 158... Guide for Performing Arc-Flash Hazard Calculations

The Occuj. ational Safety & Health Administration (OSHA) was created to assure safe and healthful
work.ng cur ditions for working men and women by setting and enforcing standards and by providing

tre ning, outr 2ach, education and assistance. OSHA 29 CFR Part 1910.333 states in part that “Safety
.nlate Y'work practices shall be employed to prevent electric shock or other injuries resulting from either
direst or indirect electrical contacts when work is performed near or on equipment or circuits which are or
1nay be energized...” Although a number of related requirements are included within OSHA standards,
OSHA field personnel also reference the requirements of NFPA 70E to enforce safety related to arc flash.
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