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{GFCH protection is regquired in

various locations by the Vationa

Electrical Code (NEC, NEPA T
The NEC does not specify whether the GECI
should be a clrenit breaker type or & recep-
tacle type. Since the carly 19700 the prio-
liferation of GFCI installations has grown
in leaps and bounds, providing an increase
in the safie use of electricity. Bur what if the
GICI isn't working when it is called upons
That is. would aff installed GECIS mrip when
a ground fault occurst This article will
present recent data from the ficld in erder
ta angsver that question. Additionally, since
arc-fanlt circunit-intermipiers (AFCIsY are
snon 1o be required by the 1999 NEC See-
tinn 210-12(h) and will be installed in bed-
room circuits of dwelling units effecrive
January 1, 2002, comparable findings can
b predicted for rthem.

When the product standard For GFCLs (UL
oAy was first establishedd, inwas recognbasd
that this safery device does not have an un-
lirnited lfe, and a provision must be made
1o cheeck its operation, For this reason, st
ane reser huttons were regquircd, along with
A wamning to “rest monthly " Neverthcless, if
the deviee did not rest, it could be rescet @
continue to furnish electricity, and the user
wrould then be assumcd to ke greater cars:
in using that circuit and replace the product
at their convenience. Unformnately, not all
NSCErS Are conScientious in this respect.

Survey of GFCI Operability

‘The data was accumulated by enlisting the
cppvices of home inspectors. Thess inspec-
(ars were members of the American Socicty
of Home Inspectors (ASEHT), Some inspeoion:
were licensed professional enginecrs (F175)

others were former homebuilders. Al had
gualifications as encouraged by Asl 1. Thc
inspectors were selected from the vanous
geopraphic arcas of the United States. Spe

cial cire was taken in selecting inspectors
from prominent lightning areas in severil
states, The inspectors were asked o review
at bease 1000 of their past reports and pro

vide the following dara:

Ape and location of the home

D the home hove GFCIS!?

| Were the GFCIs tested as part of the
home inspecticon?

4, How many worked and how many

did mor work?
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GFCICIRCUIT BREAKER FIELD STUDY
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Mllzstration 1

Mustration 1, endtled GFCI Ciecuit Breaker Ficld
Study capsulizes the daa. Our of 13,380 inspection
reports, 1,383 GFCI ciecuit breakers were encountered,
and #20.8% or 234 of them did not work when esged:
hat iz, procection wis not aviilable, WMastration 2 (s
6y depicts the summary of the similar receptacle study,
Our of 5,308 reports, 4,585 receptacles were
encountered, and 19% or 378 GFCI recepiacles did not
work when tested. It is imporiant o note that in the
high lightning arcas like Florida and Texas, oLt
GFCIs were found o be as high as 58.2%.

Product Improvements

In & 1904 speech, LS. Consumer Product Safety Com-
migsion (CPSC) Chainman Ann Brown recounted sev-
eral issues of concern. The first issuc was GFCIs, Com-
missioner Brown said, “Firse of all, ground fult circuit
interruprers. These devices are terrific, but they re use-
ful only when they work.”  Chatrman Brown further
augmented her position on GFCLS 2t a rece ption of the
Mational Elecrrical Safety Foundation (NESF) on June #
of this vear, “In one of the very [icst speeches | gave as
chairman,” she said, “T asked NEMA to make GECIs bet-
ter, | wanted consumers to be able o check to see ifa
GFCT was installed and working correctly.”  Partially
hased on Chairman Beown's challenge, the GFC indus-
try through the Mational Eleerrical Manuficturess Asso-
ciation (NEMA), Underwriters Laboratories (ULY and the
CPaC, worked mowards an answer to the challenge.

An interim solution, necessitating changes in the UL
Srandard resulted ina simpler, easier o read set of stan-

dard instructions and a warning label further instructing,
correct installation practice. One manufacturer recently
added an indicator light o alert of incorrect installation
These solutions still would not answer Chairmin Beown s
concern of GECIs being “useful only when they work.”

Fxperience has shown that voltage surges due o uil-
ity switching, lightning strikes or other ransicnt phe-
nomena were the eause of 2 good many filures of GFCLs
and other electrical equipment. An interesting facor is
that the surges responsible for damaging a GFC also
caused the GFCI o trip. The natural assumpiion that
users were reserting these damaged GFCLs was consid-
ered. Alter a damaged GFCIwas reset, power could be
delivered without GECL protection, just like an ordi-
nary recepracle. Perhaps users were not [esting their
GECIs after such an event, or il they were tested, the
information was ignored. The natural fendency may
have been for the user to assume thart if the power re-
rurns, all is well.

With that in mind, Leviton develeped o GECL that
could not be ceset if it were ot functioning. In other
words, the test for operation was included in thi resce
function and the device sould bar the use of electricity
on that cicouit, requiring replacement of the product.
Mr. William King, Jr., division director of elecorical engi-
neering said, “The new Leviton recepracle GFCL s a
major step forward for improving the elecieic shock pro-

tection provided by GFCIs. The CPSC wechnical staft

encourages Loviton o make this improved GEC teche
nology available so that greater proteciion against elec-
mroeution can he realized . This product s now listed
by UL and will be marketed shortly.
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GFCIRECEPTACLE STUDY
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Hiusteation &

To further the increase in safety, suggestions o UL
were made 1o write standards requirements that would
add these new feaures to the GFCI Standard, UL-943,
as well a5 1o the newly printed AFCI Standard, UL- 1699,
These requirements would apply o receptacle GECls
and to civcuit hreaker GECIs. Addidonally, the same re-
quirements should be applied o AFCLs of all types. In
carly August, UL issued two bulleting to the GFECL and
AFCI industries giving language to the requirements, The
deadline for comments is Seprember 30, 1999, and all
interested parties are cncouraged to respond.

Conclusion

It seems that lightning and/or valtage surge may be at the
boteom of the GFCL damage issue. The data shows high
coreclation between damaged GFCIs and high lightning
activity avens, The data also seems high even in lower light-
ening activity areas, Lightning and/or volrage surges have
beseen around 2 long dme and are sure to continue. Form-
nately, GFCIs and AFCIs are tested for resistance to volt-
age surges. 1t has been suggested that the level of voluage
surge testing could be raised in an effort o overcome
the damaged elecrronics of these devices, On the sur-
fce that sounds logical and prudent; however, what il
the new level of testing is not high enough? Another
study ten years from now is sure 1o resuln. Also, and
perhaps more importantdy, the buili-in surge protectors
within GFCIs and AFCIs do not last forever.
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Most elecrronic products like GFCEs and AFCIs ut-
lize a metal oxide varisoor (MOW] 95 0 SUCEE SUPPIESSOT
bagile inte the product,  Addidonally, many surge sup-
pressor panels, recepracles and power strips alsg ut-
lize MOVs as the suppression clement,

MRS are grouped by their voltage rating arnl Gnorgy
handling abiline. The voltage surge cnergy is absorbed by
the MOY and converted ino hear. Kepetitive, high-energy
surges have been reported o degrade MOVs, Additionally,
it has been suggested that the degradacon is cumulae
over time,  For this reason, it is hoped that the simple
approach explained above will be adlopred. That is, if the
GFRCT or AFCT cannot complerc s built-in (est sequence,
power should not be restored. Although this is a radical
departure from the operation of extsting GIFCIs and AFCLs,
it requires only minor changes to existing products
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