West Yirginia Fire Commission Response to Comments of the Building Code, 87-04
BACKGROUND

The Fire Commission is preposing a revision to the Building Code to remove conflicts with State Law,
update the HC/ANSE Standard for American National Standards for Accessibility & Usable Bullding
Facilities from the 2008 edition to the 2017 edition, update the NFPA Standard for the National Electric
Code from the 20142 edition to the 2017 edition, and remave outdated and unnecessary language.

Priar to the Commission’s inltial filing of the Rule, a staksholder meeting was held at the Office of the
State Fire Marshal on May 17, 2019, and, along with members of the Fire Commission, and the Office of
the Siate Fire Marshai, the list of attendess is attached as addendum 1 to this document, Tha
proposed rule was reviswed, and revisions made, prior to the Commission’s consideration and approval
for initial filing with the Secretary of State for comment.

Ciuring the public comment period, the Commission received written comments from two entitizs, sach
was discussad by the Commission at its mesting on July 25, 2019, at 10:00 a.m. and are outlined as
foliows:

1} Tha American Chemistry Counsel Blastics Division reguests that the Commission adopt either
the 2015 or the 2018 [ECC code for residential construction.
Answer: The Building Code grovides a minimum standard for bullding in the State of
West Virginia. A builder or consumer may adopt any leve! of construction that has a
standard greater than that of the 2009 standard, currently In place, Aglong as the 2015
or 2018 IECC codes are above the minimum standard, there 15 no prohibition on g
hullder using those stendards, as such, the Commission will not be adopting this change.
2} The National Association of Home Buiiders requests that the rule be rovised to remove language
reguiring AFCH devices for residential dwelling units, including ene- and two-family homes, while
leaving it in place Tor hotels, motels, and dormitories.
Answer: The standard as proposed in this rule by the Commission is necessary to
protect iife and property.
The National Association of Home Bulidars requests that the ruls be ravised to remove the
reguirement that AFCH devices be instalied In residential dwelling units, including one- and two-
family homes, when a receptacle is replaced, but do not rermove it for dormitorias,
Answer: The standard a5 proposed in this rule by the Commission is necessary to
protect life and property.
4} The National Association of Home Buillders reguests that the rule he revised to remove the
requirement for tamper resistant receptacles in one- and two-family hames.
Answer: The stendard as proposed in this rule by the Commission is necassary to
protect Bfe and property.

A
[

Technical clean-up was made 1o the Rule.

This summarizes the tepics upon which comments were made 1o the West Virginia State Fire
Commission of the Fire Code, 87 {5R 4.
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July 11, 2019
State Fire Marshall Tyree
1207 Quarrier 5.
Charleston, WY 25301

RE: State Building Code Rule

Dear Fire Marshall Tyres,

Thank you for the opportunity to provide comments on the “State Building Code” rule.
The proposed rule fails to update the residential energy code, This is 2 tremendous loss
for the citizens and businesses of West Virginia. The American Chemistry Council {ALL)
and West Virginia Manufacturers Association (WVMA) are important stakehelders in the
West Virginia building code. Gur members believe West Virginia should go further and
update the residential energy code o the 2015 or 2018 International Energy
Conservation Code (ECC).

ACC and WYMA are Important Stakehoiders
ACL and WVMA represent leading companies engaged in manufacturing and the business
of chemistry, covering almost 10% of the State's output and emploving 48,500 people.

We have extensive knowledge regarding building code development. We pariner in
recent building science research, including projects with the Bepartment of Energy and
Home Innovation Research Labs. Our representatives serve on the CC, ASHRAE, ASTM,
ASMA, and other code and standard setting bodies.

We Request West Virginia Update The Residential Energy Code

The energy cost savings for an upgrade from the 2009 IECC for residential construction
to the 2015 [ECC are over 25%. An upgrade to the 2018 IECC will include additional
savings bevond that level. A building constructed to the 2009 [ECC will miss those
savings, costing more money to heat and cool every year over the entire life of the
buiiding.
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We urge reconsideration of this proposed rule to nclude updating the residential
energy code, ALL, WYMA, and owr member companies and employess thank vou in
advance for considering ouwr views,

Sincersly,

Rebwora R MePhall

President

West Virginia Manwfactirers Association
2001 Quarrier Mrest

Charieston, WY 2531

3043423123

Josh Young

Sentor MMrector, Government Affairs, State Affalrs and Political Mobilization
Arnerican Chemistry Councll

0 2 gr NE

Washington &0, 304662
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State and local HBAs should consider these amendmanis © maintain costeffective and
affordabis code provisions when discussing the adoplion of the 2017 National Electrion!
Code. NAME developad thess amendiments based on the cutcoms of the 2017 NFPA Code
Ceveloprment Cyole.

Each amendment is shown in lsgisfafive fexf {underline and stelathesughd and includes a
supporling reasonds explaining why the jurisdicion should consider them. Some of the
sugpested amendmants have addiional supporting documents and information on the
NAHE wabsits.

From the “dmendment Lockup” page read the brief infroduction and choose the amendment
you are interasted in. The underiined portion is a hotlink to the amendment,

if you have technical questions or would like additiona! information, please contact:

Dan Buuck

Senior Frogram Manager
202-266-8366
dbuuck@@nahb.org

Note: This document is also avallable in “Word” format upon request,
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Ravise ax follows

9048 Are-Fault Clrouitnterrapter Protection. Arc-fault olroui-ntermupter protection shall be provided as
raguired in 2101285 (B and (). The arc-faull orcull interrupler shall by inslalied in & readdily aocessibie
keaation.

WERER

1Y Alisted combination-dype are-fault ciroul interruplar, installed to provide prolection of the entive branch
girauit
(2 Atisted branchfesderdtype ARG natalled s the origin of the branch-cireuit in combination with a listed

aitiel bransh-orout tvpe arc-laull clrouit interrupter instalied at the fral sutlet box o the brandh cirouil,
The first cutiet bax in the branch olroult shall be maked 1o indicsle thad # i the first outlet of the oirouit

{3} A listed supplomental are protection siroudl brasker installad st the origin of the branch clrcull in
sombination with o Histed sutlet brangh-glroull type anc-faull ciroull interrupter instalied at the first outist
hox on the branch clrcull whare 3it of the following conditions ars mel

& Thie branch-ciroult wiring shalt ba continuous from the branch-olrouil overcurrent davice to the
oatiet branoh-clroul are-fault clreait interupter,

B, The masdmim lengih of the branch-oirout wiring from the branch-Siroull overcurment davics to the
firgt cutiet shall not excead 15.2 m (B0 R for 8 14 AWE conducion or 20.3 m (70 ] for 8 12 AWG
conductorn,

& The first cullet bow in the branch circult shall be markad o pwlicads that i e the first outie! of the
criront,
(4 Alisted cutiet brannh-oiroult tvpe am-fault sloull interrupter instalied at the first catlet on the branch
giroult in combination with 8 listed branch-ciroult ovarcurnen protective device whare all of the Tollowing
conditions are metl

& The branch-ciroult wiring shall be cortinuous from he ranch-cirouit overcumant device i the
outlet brgnch-cirouit sro-fault clreult interrupter.

B, The maimum Jangth of the branch-clroult wirlng from ths branch-clrouit overeurmant davice 1o the
first outied ahall not excend 182 m (G0 R for 8 14 AWGE conddecior or 2713 m {FO R} for 8 14 ANG
eondiaehor.



c. The first outlst pox in the branch circuit shall be masked 1o Indinate that i is the first oulle! of the
siruil

gd. The sombination of the branch-circult ovarsurrent device and outiet branch-circult AFGE shall be
identified a3 mesting the reguirarmants for @ syshem combinatinn- fype AFCH and shall be lisled as
such,

{8y i RRMC, IMO BNT, Tvoe MO, or stesharmored Type AC cables rmseting the reguiraments of 2508118,
maial wirg-ways, meisl auxiiisry gutters, snd melst culiet and junction boxes am hslalled for the portion
of the branch clroult batween the branchrolroult oversurrest dovics and the first cullet, tshall be
permitted 1o install @ listed outlet branch-cirout type AFCH o the first outied fo provide pratection for the
remaining partion of the branch cirouit

{8} Where a liated metal or nonmedallic condult or tubing or Type MO cable is encased in not leas than 50
a2 ) of conorgte for the povlien of the branch eireull betwean the branch-Cirouit overcurrant device
and the first outled, it shall be permitted to nstall & isfed outlet branch-siroull hype ARCH at the Tirst outlet
o provide protection for the remaining poriion of the branch aireeil,

Excapfion: Where an individus! branch sirmwell to 2 fire alarm systom instalied in accordancs with 780478 ar
TRGAZIB) iy inntalled in RMC, IME, EMT, or sleslsheathad cable, Type AL or Type ML, mealing the
raguirgmanis of 280 118, with mefal oullal and fuaclion boxes, AFCH profection shalf be parmifted o be
ofnitfed.

{8} Qormitory Units, Al 1200l single-phase, 18- and Zampers branch cirvuits supplving outlets end
devices instalied in dormitory unit bedrooms, Tving rooms, halbways, closets, bathrooms, and simitar moms
shall be protested by any of the mesns desoribed i 210 12{AK 1} through (€)

{5} Guest Rooms and Guest Sultes. All 120woll, single-phasas, 15 and 20-ampera bransh clroults supplving
outiets and devices instsiisd in guest rooms and guest sultes of hotels end motels shall be protectad by any of
he rmeans desorioed in 210 12{(R1 1) theough {B).

{13 Sranch Circull Extensions or Modifications — Hreolibng-iintis-ansdt Dormitory Units. Inany of the
arses specified in 21012603 -0¢ (B), where braneh-ciroult wiring is mndified, replaced, or extenged, the branch
circuit shall ba protecied by ong of the fullowing:

{1y A listed combination-type AFCH incated at the origin of the branch: cirouit

{2} A listed nutiet branch-ciroul-type AFCH looated at the first repeptacis oullet of the exisling branch clroull

Excspiion: AR protecion shall not e reguired whsie e extension of e exisling conducions is nof more
than 1.8 m {8 1) and dogs naf inofude any sadiionad nulfels or devioes.
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December 2017

Arc-Fault Circuit Interrupters:;
Mational Flectrical Code Inclusion Was Based on Faulty Reasoning

What Are AFCIs?

Arc-fault crcuit interrupters (AFCIS) are devices “intended o provide protection from the
effacts of are faults by recognizing characteristics unique to arcing and by functioning to de-
energize the circuit when an arc fault is detected.” {National Fire Protection Association, Inc.,
2016) Specifically, AFCIs are meant to protect against a sustained arc at a loose connection or
between conductors that have damaged insulation. {(Lee, Trotla, & King, 2000}

Limitations of AFCls

These unwanted arcs can sometimes reach conditions that will ignite adiacent combustible
material, and while AFCls can mitigate the art’s potential effects, it cannot prevent them.
{Hansen, 2012} Alse, whils AFC devices detect some ground faulls, they do not protect against
as many as a ground-fault circuit interrupter (GFCL. This s by design, since each device is made
for a different purpose.

AFCls and the National Electrical Code

AFCls were first introduced in the 1999 adition of the Mational Electrical Code {NEC) with an
effective date of Jan. 1, 2002, Code Making Panel 2, which had responsibility over branch
circuits where AFCEs are addressed, largely based its approval of the code change on several
1.5, Consumer Product Safety Commission {CPSC) reports. However, the number of incidents
gited at the time were several times higher than In later reporis, and where the data showed
that AFCls would have & minimal baneflt, the results were ignored. The resulting expected
benefits led to AFCH requirements being included in the NEC, but were overblowsn,

The problems with the rationale were so evident that even slectrical manufacturers spoke
against the proposal. During the 1998 code development cycle comment period,
manufacturers’ representatives stated that a large body of information was avaliable 1o support
rejecting an AFC mandate. {National Fire Protection Assediation, 1998) The main issue: the
electrical problems AFCEs are designad to pravent ooour overwhelmingly in older dwellings.

A CPSC epidemiological study, "Residential Electrical Distribution System Fires,” showed that
85% of fires of electrical origin cceur in homes that are more than 20 years old. {Linda &
Dennls, Residential Electrical Distribution System Fires, 1987) This means that the bulk of these
homes were wired in accordance with the 1965 or earlier aditions of the NEC. Further, they
were wired with products manufactured to product safety standards of a similar vintage. In the
years since, numerous changes have baen made in both the NEC and product safety standards
which mitigate against similar fires in newer homes—gven as they age.

Page 1 of 4



The strongest assosiation with electrival distribution fires was observad in dwellings over 40
years old, and with mors than half of the housing stock older than 35 vears, slectrical lssues
have become an increasingly Iavger player in rasidential fires, {115 Fire Administration, 2018}

Differences between Older and Newer Homes

The 1987 (RSO shudy confirmed the ngical assumption that older homes with smalier servicss,
fow GFCH, overcaded cirouits and many extension cords have & greater risk of slectrical fires
than a new home built to 8 recent edition of the BEC Homes bullt hefore 1985 may stilf have
fuses instead of draudt breakers, and those built before 1943 may still have knob and wbe
wiring, As of 2011, roughby 419 of the netior's oogupled detached single-family homes had
besn bullt before 1865, which sugpests fuses are SR present in shout 20% of aff homes. ohn
R. Hal, 2013}

Rary older hames wers wired with a very Himited nushey of receptacle outlets, necessitating
extonshve yee of axtension cords or improper alterations and additions o the original electrical
system, both recognized fire hazards. Howsever, in the intervening vears, the NEU has required
significant increases in the number of required receptacis and lighting outlets, significantly
redicing the need for extension cords in newsr hones,

Grounding provisions i the NEC have axpandad o requive slscirical enclosures and boxes to
be grounded and an equipment grounding conductor i the wiring. In techaical language, these
grounding methods inorease the Hkelhood of low-level arcing faults progressing rapidiy to
arcing ground faults of @ magnitude sufficient (o activate conventional circuit breakers, As non
migtaiiic sheathed cabis {Romas) with s bare ground wire has beoome the normy, the ehhood
of an arcing fault being the hotto-ground type, which is deteciable by a conventional gireuit
breaker, has ingreased significantly. {(National Fire Protection Assoclation, 19981 And
sorversaly, thare has been an equatly significant decraase n the probiability of are faults
occuering that an ARG device can deteot, namely line-to-ling and line-to-neutral faults,

Evar stnce the 1978 edition of the NEC, electrical wives must be run oot lass than 1 4 inches
fram the front edge of the framing members or be protected with a steel plate or other means,
This almuast efiminate the chance of wires getting hit by nalls or sorews because T offers a
miargin of safely ageingt such damage. Standard nails and screws for W-inch drywall are 138
inches long, leaving B inch of space batween the fastener and whare & wire might run.

Further code provisions that grotect wiring from demape Include reguiring & maxirnuem suppont
spacing of 4 36 feet, & madmum support distance from an electricad box of 12 nches 1o reduce
vibrations that might cause the wire o rub where it enters the box, and reguiring bushings
whers wiring runs theough opendngs in miatal framing members angd whaere srtering an
glectrical box or itting. {National Fire Protection Association, ine., 2016}

Even advocatas for AR requirements have stated, “The pregonderancs of fires s clearly n
chaeilings over 30 years oid, With improvements in the NEC over the past decads, a dwaedling
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canstructed with proper wiring methods and eguipment by present standards should not be
prone to fire.” But they then argue that “all new dwellings eventually get old” and so AFCls are
necessary. These two rationales are contradictory, and the Improvements In the NEC as cited
above remain as the home ages.

The Data Used to Support AFCls

in 1998, when AFCH requirements were added to the NEC, data from the CPSCraport "Revised
Residential Fire Loss Fstimates 1980-1998” was integral to that decision. The report stated that
approximately 41,000 fires per year could be attributed to electrical distribution eguipment
{e.g. instalied wiring, lighting). {Linda & Jean, Revised Residential Fire Loss Estimates 1880-1988,
1998} This was equal to about 10% of alf residential fires. The report claimed that thess fires
also accounted for about 350 deaths and 1,800 injuries each year. The CP5S{'s Iater report,
“Residential Fire Loss Estimates 2010-2012.” showed a8 much different picture. There were an
astimated 9,600 fires annually which could be stiributed to electrical distribution eguipment, or
2.7% of all residential fires. {David, 2012) For this time period, these fires accounted for an
estimated 130 deaths and 470 injuries annuathy,

There is a reason for the discrepancy: These fire loss estimates are based on the National Fire
Protection Association’s national fire loss estimates and the U.S, Fire Administration’s National
Fire Incident Reporting Systemn {NFIRS} data. Beginning with 1998 data, a major revision to the
NFIRS data coding system considerably affected the estimates of residentiad fires and related
deaths, injuries, and property losses. Because of thesa changes, the pre-1392 numbers should
not be compared with estimates from subsequent years, That being said, if the inclusion of
AFCls in the NEC wers being debated after the later report had been published, proponernts of
the change would have had a much weaker case,

Dats in the reports also Included fires that occurred in mobile homes and motor homes. Both
are outside the soope of the NEC and, therefore, inflated the occurrences of fires. The 1598
report only referred to “residential” fires, but did not define which specific types of residences
were included, The 2012 report clarified that the data included not only single-family and
multifamily dweliings, but also mobile and motor homes while used as a structure and not in
transit,

Conclusions

AFCE reguirements in the NEC apply predominantly to new construction, whereas it is in older
homes, built to outdated electrical code reguirements and using outdated technology, where
they would be most effective. An electrical manufacturer representative during the 19538
eommittes meetings stated it best: “The question of whether this {AFCH mandate will have a
meaningful impact in reducing the number of dwelling fires of electrical origin in new homes as
they age {bevand the reduction already resulting from previous code-mandated improvements)
is speculative at best.”
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