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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.

The National Electrical Manufacturers Association (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 perscns who
have an interest in the topic covered by this publication. While NEMA administers the proc=ss and
establishes rules to promote fairness in the development of consensus, it does not write the doct'me at and
it does not independently test, evaluate, or verify the accuracy or completeness of any inforratic ~ or the
soundness of any judgments contained in its standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any | ature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly “vesulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and make s no guaranty or
warranty, express or implied, as to the accuracy or completeness of any information published herein, and
disclaims and makes no warranty that the information in this document . ill fL'fill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performance ¢ any individual manufacturer
or seller’'s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is not udertaking to render professional or other
services for or on behalf of any person or entity, nor is NENMA u~de.*=king to perform any duty owed by any
person or entity to someone else. Anyone using this document s.ould rely on his or her own independent
judgment or, as appropriate, seek the advice of a com|etent professional in determining the exercise of
reasonable care in any given circumstances. Information ~n- other standards on the topic covered by this
publication may be available from other sources, which the user may wish to consult for additional views or
information not covered by this publication.

NEMA has no power, nor does it undert=ii® & police or enforce compliance with the contents of this
document. NEMA does not certify, test, crinspect products, designs, or installations for safety or health
purposes. Any certification or other statcmerit of compliance with any health or safety—related information
in this document shall not be attributarle to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

This is a NEMA white paper based upon Member support. This publication will be periodically reviewed by
the Ground Fault Personnel Protection Section of the NEMA Building Infrastructure Division for any
revisions necessary to keep it up to date with advancing technology. Proposed or recommended revisions

should be submitted to:

NEMA Technical and Industry Affairs Department
National Electrical Manufacturers Association

1300 North 17t Street, Suite 900

Rosslyn, VA 22209

This white paper was developed by the Ground Fault Personnel Protection Section of the. NEMA Sunding
Infrastructure Division. Approval of this white paper does not necessarily imply that all  “'em.ers of the
Product Group voted for its approval or participated in its development.
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The National Electrical Manufacturers Association (NEMA) has developed this white paper to offer
detailed technical guidance and other information related to application and installation of GFCI protection
in accordance with the NFPA 70®, National Electrical Code® (NEC®).

GFCls have a long history of saving lives. The NEC® introduced the use of GFCls as a requirement in
bathrooms in 1975[1], and over the years, these requirements have expanded. With the publication of the
2023 NEC®, GFCI protection is now required in 12 locations throughout the home[2]. The Electrical Safety
Foundation (ESFI) asked the question, “What if GFCIs did not exist?” to investigate the number of
electrocutions that would have likely occurred without the expansion of GFCI requirements throughout the
years[3]. The ESFI found that GFCls have contributed to an 80% drop in electrocutions, with a 93% dron
in consumer product electrocutions (between 1975 and 2020)[3]. Without this expanding protectior. of
GFCls, there would have been an estimated 603% increase in electrocutions, with an estimated.113%
increase in consumer product electrocutions[3]. The U.S. Energy Information Administration has stc*ed
that U.S. energy usage increased 114% between 1978 and 2020[3], highlighting the increased po.=nual
of in-home contact with water and electricity. This historic data highlights the need for NEC ” ex, ar.sion of
GFCI usage throughout the home, and how this expansion has saved lives.

In recent years, states have petitioned to remove GFCI protection on dryer and rangc eceptacles. The
2020 NEC® introduced this protection in response to multiple children being electroctited )y these
appliances. The removal of GFCI protection from dryers and ranges will place ho.me accupants at risk of
shock and electrocution. When states do not completely adopt the updatec NEL® in a timely fashion, they
risk the safety of their residents by not requiring this protection everywhere it \=<ieeded. Amendments
removing this technology could lead to a rise in consumer injuries &nd leath.

Many states and local jurisdictions adopt and enforce GFCI prote ction requirements of the NEC® as
published, with no amendments. In some cases, a state or.loc?l jurissiction adopts additional GFCI
protection requirements for a specific application or conditioi of vse to improve and enhance the
prevention of shock and electrocution beyond the minim:m proiection requirements in the published
code. These states and local jurisdictions clearly recogni.e th.e safety benefits that GFCI protection
provides to a premises wiring system.

When GFCI protection was first introduced, thei=vore ~600 deaths per year due to consumer product
electrocution[4]. This number has decrease. ant'in 2020 there were reports of 40. This decrease in loss
of life can be attributed to a number ¢f im; revements in home wiring, including the use of better insulation
on conductors, a dedicated groundina wire, wiid decreasing the use of knob-and-tube wiring. But one of
the biggest contributors to saving livet is e use of GFCls throughout the home.

To determine the number of elc ¢t ocutions each year, NEMA looked to the Consumer Product Safety
Commission’s (CPSC) Und-=rlying-Cause of Death database [11]. This database contains mortality and
population counts for all .. S. vounties; each death certificate has a single underlying cause of death
identified, and demogre Hhic data also is provided. The CPSC also published a report detailing
electrocutions associatea vith consumer products between 2004 and 2013 [9]. The report found that the
category responsibic for the most electrocutions over the four-year period was “Large Appliances” (31
electrocutions), fc''owed by “Small Appliances” (21 electrocutions). The report also found that, when
compared to stuies from previous years, a larger number of electrocutions happened while consumers
were doiny repair work [9].

N=MA sougit to compare all of this data to better understand the number of homes that have GFCI
nrotc<tion. To estimate the number of homes protected by GFCls on a yearly basis, NEMA reviewed data
from the census.gov website and the ESFI. Plotting the data from all of these sources shows an
.acreasingly negative correlation between GFCI protection and consumer product electrocutions:
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