SUPER

CHARGED
HOME

The presence of LITHIUM-ION BATTERIES in home settings—
owering everything from e-scooters to electric vehicles to energy
storage systems—is expected to skyrocket in coming years and is
BY JESSE ROMAN forcing the fire service to rethink its response to residential fires.
Research is underway to better understand how the batteries react
in fire situations, and to help the fire service prepare for a rapidly
emerging new hazard
Click here to read the original version published in the WINTER 2023 issue of NFPA JOURNAL.
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SUPE
JLI

Ev ortamlarinda LITYUM-IYON BATARYALARININ bulunmasi - e-
scooter'lardan elektrikli araglara ve enerji depolama sistemlerine kadar
her seyi galistirma glict - oniimizdeki yillarda patlama yasamasi
YAZAN: JESSE ROMAN bekleniyor ve bu durum itfaiyenin konut yanginlarina nasil yanit
verecegini yeniden dislinmeye zorluyor. Arastirmalar, bataryalarin
yangin durumundaki tepkilerini daha iyi anlamak ve itfaiyeyi hizla
ortaya gikan yeni bir tehlikeye karsi hazirlamak amaciyla devam ediyor.

EV

NFPA JOURNAL dergisinin KIS 2023 sayisinda yayimlanan orjinal halini okumak igin buraya tiklayin.
For more information, go to https:/www.nfpa.org
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URING A PRESENTATION

in June at the NFPA Conference & Expo® in
Las Vegas, UL research engineer Adam
Barowy had plenty of material to keep his
standing-room-only audience in rapt attention.

For the past few years, Barowy, along with a team of
engineers from the UL Fire Safety Research Institute
(FSRI) and UL Solutions R&D, have been heating up
lithium-ion batteries—the type used in large-scale energy
storage systems (ESS)—to the point of failure to see
what kinds of reactions occur. The tests are videotaped
for the team to analyze.

Spoiler: incident data demonstrates that, while failure
events are unlikely, the consequences of those events can
be severe without adequate protections. And those
consequences are getting the attention of fire service
leaders concerned about the coming wave of large
lithium-ion batteries used for powering omes, vehicles, e-
bikes, e-scooters, and more.

A typical video goes something like this: A single cell,
bundled with a dozen or more identical cells around it, is
purposefully sent into what’s known as thermal runaway,
a chemical failure that causes heat to quickly build until
the cell is almost incandescent, like a lump of iron just out
of a blast furnace. The intense heat rapidly spreads to
adjacent cells, which also go into thermal runaway and, in
turn, trigger more cells to fail. Often, there is a loud pop
when the cell casing fails, accompanied by a sizable puff
of flammable, milky white smoke. As the pressure within
each cell grows, more pops follow, each contributing more
gas.

The gas, a mix of carbon dioxide, carbon monoxide,
hydrogen, and hydrocarbon gases, can appear like smoke
from a vent-limited fire. However, Barowy describes it to
the fire service as “uber-smoke” for its comparatively high
burning velocity and low minimum ignition energy. he
gases coming directly from the battery are reactive

Haziran aymda Las Vegas'daki NFPA Konferansi ve
Fuari'nda bir sunum sirasinda, UL arastirma miihendisi
Adam Barowy, ayakta izleyen kalabaligi biiyiileyici bir
dikkatle oyalamak igin bol miktarda malzemeye sahipti.

Son birka¢ yildir, Barowy ve UL Yangin Giivenligi
Arastirma Enstitlisii (FSRI) ile UL Co6ziimler Arastirma
ve Gelistirme'den olusan bir mithendisler ekibi, biiyiik
Olgekli enerji depolama sistemlerinde (ESS) kullanilan
lityum-iyon pilleri basarisizlik noktasina kadar isitiyor ve
hangi tiir tepkimelerin meydana geldigini gérmek icin
testler yapiyor. Testler, takimin analiz etmesi i¢in videoya
kaydediliyor.
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Spoiler: Olay verileri, basarisizlik olaylarmin olasilik dist
oldugunu gosterse de, bu olaylarin sonuglarmin yeterli
koruma olmadan ciddi olabilecegini gostermektedir. Ve
bu sonuglar, evleri, araglari, e-bisikletleri, e-scooter'lar1 ve
daha fazlasini ¢alistirmak i¢in kullanilan biytk lityum-
iyon pillerin gelecek dalgasindan endise duyan itfaiye
liderlerinin dikkatini g¢ekiyor.

Tipik bir video su sekilde ilerler: Bir tanesi bir diizine veya
daha fazla benzer hiicre ile paketlenmis tek bir hiicre,
bilerek termal kaosa, yani 1siy1 hiicre hemen hemen
isildayacak sekilde hizla birikmeye neden olan bir
kimyasal basarisiziga gonderilir. Yogun 1s1  hizla
yanindaki hiicrelere yayilir, bu hiicreler de termal kaosa
girer ve sirasiyla daha fazla hiicrenin basarisiz olmasina
neden olur. Genellikle, hiicre kasa basarisiz oldugunda
ylksek pat bir ses duyulur, bunu yanici, sis gibi beyaz
gazli bir puf takip eder. Her hiicre igindeki basing arttikca,
daha fazla patlama meydana gelir, her biri daha fazla gaz
ekler.

Bu gaz, karbon dioksit, karbon monoksit, hidrojen ve
hidrokarbon gazlarinin bir karigimi, bir vent sinirh
yangindan gelen duman gibi goriinebilir. Ancak Barowy,
itfaiyeye bu gazi "uber-duman" olarak tanimlar, c¢linkii
gorece yiiksek yanma hizina ve diisiik minimum tutusma
enerjisine sahiptir.
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enough that “it’s useful to think about an unignited
thermal runaway like a propane gas leak,” he said.

An explosion hazard develops if this gas continues to
accumulate without ignition. In one UL test, the enclosed
test space filled with a thick, dangerous fog before igniting.
When ignition occurs, the effect can be a sudden
deflagration, generating pressures that sometimes send the
heavy garage doors of the test space flying off their hinges,
landing dozens of feet away. In other tests, the gases catch
fire almost immediately and the flames grow with each
successive pop, until there is a roiling inferno.

The point of showing these dramatic videos is not to imply
that accidents involving large lithium-ion batteries happen
all the time, Barowy said, or to suggest that product
manufacturers aren’t interested in making their products
safer. Failure events are in fact being mitigated by
manufacturers, he said, and many prioritize proper
engineering to reduce the frequency and severity of
hazards—practices that so far have contributed to a
demonstrated low failure rate in large lithium-ion
batteries. The point of the videos is to illustrate the
uniqueness of the hazard scenarios that can arise when
incidents do happen. “And as the deployment of these
systems increases, so will the number of incidents, as is the
case with most consumer products,” he added. “We can
certainly envision the fire service having to deal with this
type of situation.”

Bataryadan dogrudan gelen gazlar, "ignited thermal

runaway" gibi ateslenmemis bir termal kaosa bir propan
gaz sizintisi gibi distinmek yararhdir, diyor.

Bu gazin ateslenmeden birikmeye devam etmesi
durumunda bir patlama tehlikesi gelisir. Bir UL testinde,
kapal test alani kalin, tehlikeli bir sis ile doldu. Ignition
gerceklestiginde, etki ani bir deflagrasyon olabilir ve bu
da bazen test alaninin agir garaj kapilarmi
menteselerinden uzaga firlatir, onlarca feet uzakta. Diger
testlerde gazlar neredeyse hemen alev alir ve alevler her
bir ardistk patlamayla biyiir, ta ki kaynayan bir ates
topu olusana kadar.

Bu etkileyici videolar1 gdstermenin amaci, biiyiik lityum-
iyon piller igeren kazalarin her zaman meydana geldigini
ima etmek degildir, Barowy soyliiyor, veya iiriin
ureticilerinin iriinlerini  daha giivenli hale getirmek
istemedigini ima etmek de degildir. Aslinda, basarisizlik
olaylar1 ireticiler tarafindan hafifletilmektedir, diyor, ve
bir¢ok tretici, tehlikelerin sikligin1 ve siddetini azaltmak
icin uygun mithendislik 6nceliklidir - bu uygulamalar, su
ana kadar biylk lityum-iyon  pillerde diisiik bir
basarisizlik oranina katkida bulundu. Videolarin amaci,
olaylarin meydana geldiginde ortaya cikabilen tehlike
senaryolarinin  benzersizligini gostermektir. "Ve  bu
sistemlerin dagitimi arttikga, bu tiir bir durumla basa
¢ikmak zorunda kalacaklar1 bir durumla karsilasabiliriz,"
diye ekledi.
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Research is being conducted to better
understand how large lithium-ion battery
systems react during failure, and comes at
a critical time for the fire service as it
prepares for what could be a sea change in
how we store and use electricity. Like the
large batteries used for electric vehicles
(EVs), energy storage systems for home
applications are becoming cheaper and
increasingly common around the world.
These battery systems—flat, surfboard-
shaped appliances typically installed in
garages—are used as a means to store the
power generated by photovoltaic panels,
as sources of backup power, and as a way
to charge other lithium-ion powered
devices, including EVs.

According to the renewable energy
research firm Wood Mackenzie, there was
a total of 600 megawatts of new residential
energy storage capacity installed in homes
in the U.S. in 2022, a 50 percent increase
over the year before. The firm predicts
that the annual residential installation of
home batteries will exceed 2.7 gigawatts
by 2027, about 4.5 times higher than the
current rate of installation. That equates
to roughly 135,000 new residential ESS
systems being installed annually for the
next three years. That aggressive growth
rate—not to mention the millions of
additional lithium-ion-powered consumer
products showing up in residential garages
each year—is not lost on the fire service.
Aside from the FSRI tests, there have
already been real-world incidents to grab
their attention.

Last April, a thermal runaway in the
battery of an electric SUV in Erie,
Colorado, resulted in a deflagration that
blew the garage doors of a home 30 feet
into the driveway, striking (but not
injuring) a Dbattalion chief standing
outside. A similar event in Montreal in
2019 rocketed the garage doors at least 60
feet from a home, and in Germany a blast
involving a residential ESS lifted the roof
from the home and shattered the windows.
No one was hurt in these incidents, but
that’s not always the case. The most
notorious battery incident to date
occurred in 2019 in Surprise, Arizona,
when a utility-owned energy storage
system went into thermal runaway,
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resulting in an explosion that hospitalized
four firefighters. One of them, a fire
captain, was blown beneath a chain-link
fence before coming to rest 75 feet from
the ESS installation.

“As the deployment of
these energy storage
systems increases, so
will the number of
incidents, as is the case
with most consumer
products. We can
certainly envision the
fire service having to
deal with these types of
situations.”

ADAM BAROWY
UL RESEARCH ENGINEER

Biiyiik  lityum-iyon pil  sistemlerinin
basarisizlik sirasinda nasil tepki verdigini
daha iyi anlamak igin arastirmalar
yapiliyor  ve itfaiye, elektrigi nasil
depolayip kullandigimizda yasanabilecek
onemli bir degisime hazirlanirken bu

arastirmalar kritik bir zamanda
gerceklesiyor.  Elektrikli araglar igin
kullanilan  biiyiikk  piller  gibi, ev

uygulamalar1  i¢in  enerji  depolama
sistemleri diinya genelinde ucuzluyor ve
giderek yaygin hale geliyor. Bu pil
sistemleri - genellikle garajlara monte
edilen diiz, sorf tahtas: seklindeki cihazlar
- fotovoltaik paneller tarafindan iiretilen
giici depolamanin bir yolu olarak, yedek
giic kaynagi olarak ve EV'ler de dahil
olmak {izere diger lityum-iyonlu cihazlar1
sarj etmenin bir yolu olarak kullanilir.

Yenilenebilir enerji arastirma firmasi
Wood  Mackenzie'ye  gore, 2022'de
ABD'deki evlere toplamda 600 megavat
eni enerji depolama kapasitesi kuruldu, bu
da bir onceki yila gore %50'lik bir artistir.
Firma, ev bataryalarmin yillik

kurulumunun 2027'yve kadar 2.7 gigavati
asacagini, mevcut kurulum oraninin
yaklasik 4.5 kat1 olacagini 6ngoriiyor. Bu,
yaklasik olarak Onlimiizdeki i¢ yil
boyunca yilda 135.000 yeni ev enerji
depolama sisteminin kurulmasi anlamina
gelir. Bu agresif biiylime orani, sadece
FSRI testleri degil, aym zamanda
itfaiyenin dikkatini ¢eken gercek diinya
olaylari da yasandi.

Gegen Nisan ayinda, Erie, Colorado'daki
bir evin garajindaki bir elektrikli SUV'un
bataryasindaki  termal kaos, garaj
kapilarmi1 30 fit mesafeye firlatan bir
deflagrasyona neden oldu ve disarida
duran bir sefi vurdu, ancak yaralanmaya
neden olmadi.

Benzer bir olay 2019'da Montreal'de evin
garaj kapilarint en az 60 fit yiikseklige
firlatt1 ve Almanya'da bir konut ESS'yi
iceren bir patlama, evin ¢atisini kaldirdi ve
pencereleri paramparga etti. Bu olaylarda
kimse yaralanmadi, ancak her zaman
boyle olmuyor. Su ana kadar en koti pil
olayi, 2019'da Arizona, Surprise'deki bir
enerji depolama sisteminde meydana
geldi. Bu durumda, bir hizmetli enerji
depolama sistemi termal kaosa girdi, dort
itfaiyeciyi ~ hastaneye  kaldiran  bir
patlamaya neden oldu. Bunlardan biri, bir
itfaiye kaptani, bir zincir baglanti giti
altima ugtu ve ESS kurulumundan 75 fit
uzakta durdu.

“Bu enerji depolama

sistemlerinin dagitimi

arttikca, bu tir olaylarin
sayisi da artacak, ki bu da

cogu tuketici uruani icin
gecerli olan bir durumdur.
Kesinlikle itfaiyenin bu tiir
durumlaria basa cikmasi
gerektigini ongorebiliriz."”

ADAM BAROWY
ULASTIRMA MUHENDISI
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Although nothing as dramatic has happened during a
residential ESS incident, fire service leaders fear that it
could only be a matter of time unless solid tactical
guidance is developed alongside training and updated
prescriptive code requirements.

“The lithium-ion battery issue is coming at us like a
steamroller coming down the road, because the financial
and environmental pressures to adopt this technology are
tremendous,” said Sean DeCrane, the director of health
and safety operational services at the International
Association of Fire Fighters (IAFF). “The fire service is
not saying, ‘Stop, this can’t come to market!” Instead, we
need to be involved in the process to help steer that
steamroller. Because at the end of the day the
manufacturer gets to walk away when there is a failure—
it’s the fire service that is going to be there to see it to its
conclusion.”

The problem right now, said DeCrane, are all of the
unknowns surrounding this hazard. “At the moment there
are no hard-and-fast rules on how to respond to a
residential lithium-ion incident,” he said in an interview.
“What we have now are considerations based on the
research, and those can be revised at a moment’s notice.”

NO EASY
ANSWERS

Before concrete guidance on tactical response to
residential ESS incidents can be developed, however,
many important questions still need to be answered. One
important detail that has vexed researchers so far is
understanding the basics of when a lithium-ion battery in
thermal runaway will catch fire, versus when it will
experience a violent deflagration— or do nothing at all.

“The timing and severity of a battery gas explosion is so
unpredictable, and this lack of consistency with ignition
makes it difficult to talk in absolutes,” said DeCrane, who
has worked closely with UL engineers on developing and
interpreting the results of its live fire battery testing.
“Adam and I have spent a lot of time talking about this.

When we were doing the outdoor testing, we got back to
the hotel one night and sat there eating a pizza, and Adam
looked at me and said, “‘What’s wrong?” And I said, “‘What
the heck do we tell our members? Because for me
personally, every time before we started a test I'd think
‘We've got a handle on this.” But then we’d do another
test, and we’d end up going, ‘Huh, okay—something
different.””

Barowy sums it up like this: “Even when we’ve tested the

same product multiple times, sometimes it’ll ignite as soon
as the runway starts. And sometimes it never ignites.”
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“In this sequence, a lithium-ion
battery mounted to the wall in a
UL test facility begins to burn,
and combustible gases fill the
room as more of the battery’s
cells ignite and explode. In
some cases, as in the image at
lower right, the gases ignite,
resulting in a deflagration that
destroys the test space..”
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Bu siralamada, bir UL test
tesisinde duvara monte edilmis
bir lityum-iyon pil yanmaya
baslar ve pilin hiicreleri daha da
ateslenip patladikca yanici
gazlar odayi doldurur. Bazi
durumlarda, sag alttaki
goriintide oldugu gibi gazlar
ates alir ve test alanini yok eden
bir deflagrasyona neden olur.

Su anda bir konut ESS olay1 sirasinda boyle dramatik bir
sey yasanmamis olsa da, itfaiye liderleri, saglam taktiksel
rehberlik gelistirilmedikge, egitim ve giincellenmis yazili kod
gereksinimleri yaninda, bunun sadece zaman meselesi
olabileceginden korkuyor.

"Lityum-iyon pil sorunu, finansal ve ¢evresel baskilar
nedeniyle bu teknolojiyi benimseme baskisi altinda
oldugumuz i¢in {izerimize geliyor," diyor Uluslararasi
Itfaiyeciler Birligi (IAFF) Saghik ve Giivenlik Operasyonel
Hizmetler Direktorii Sean DeCrane.

"Itfaiye, Dur, bu piyasaya giremez! demiyor, bunun yerine
bu buhar makinesini yonlendirmeye yardimei olmak igin
siirecin iginde olmamiz gerekiyor. Clnkii giiniin sonunda
iiretici bir basarisizlik oldugunda uzaklasabilir - basarisizlik
oldugunda olaya taniklik edecek olan itfaiye olacak."

DeCrane'e gore su anda bu tehlike etrafinda bilinmeyenlerin
timii sorun teskil ediyor. "Su anda konut lityum-iyon
olayma nasil yanit verilecegine dair kesin kurallar yok,"
dedi bir roportajda. "Su anda arastirmaya dayali
diistincelerimiz var ve bunlar aninda revize edilebilir."

KOLAY
CEVAPLAR YOK

Ancak, konutlardaki ESS olaylarina taktiksel yanit
konusunda somut rehberlik gelistirilmeden Once, hala
cevaplanmasi gereken birgok 6nemli soru bulunmaktadir.
Arastirmacilar simdiye kadar zorlayan dnemli bir detay, bir
lityum-iyon bataryanin termal kagis sirasinda ne zaman ates
alacagini, ne zaman siddetli bir deflagrasyon yasayacagini -
veya hicbir sey olmayacagini - anlamanin temelleridir.

"Batarya gaz patlamasinin zamanlamasi ve siddeti o kadar
Ongoriilemez ki, bu tutusma tutarsizligr, mutlak terimlerle
konusmayi1  zorlastiriyor," diyor, DeCrane, UL
mithendisleriyle canli yangin batarya testlerinin sonuglarini
gelistirmek ve yorumlamak i¢in yakin ¢aligmistir. "Adam ve
ben bunun hakkinda ¢ok zaman harcadik.

Dis mekanda testler yaparken, bir gece otelimize dondiik ve
orada pizza yerken Adam bana bakti ve 'Ne var? dedi. Ve
ben, 'Uyelerimize ne sdyleyecegiz? dedim. Ciinkii benim igin
kisisel olarak, her testi baslatmadan 6nce 'Bu konuda bir
tutanagimiz var.' diye diisiiniirdim. Ama sonra baska bir
test yapardik ve 'Hah, tamam, bir sey farkli.' derdik."

Barowy soyle Ozetliyor: "Ayni {rlini defalarca test

ettigimizde bile, bazen kagis basladiginda hemen alev alir.
Ve bazen hig alev almaz."
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Right now, the only certainty that
DeCrane can offer the fire service is that
“complacency can get you in a lot of

trouble very quickly,” he said.

Nearly every part of the fire service
response, from size-up to overhaul,
proves challenging when it comes to
events involving lithium-ion ESS.

There are no requirements for placards on
houses to inform fire crews that a lithium-
ion ESS r EV is located inside, making it
difficult to know whether the hazard is
present or not.

When a fire crew does verify the presence
of a residential ESS, its its response
options are limited.

As far as DeCrane knows, there are still
no effective tools for firefighters to use to
iagnose when a battery is in thermal
runaway, whether it is involved in the fire,
or what danger it poses. UL has presented
research showing that standard thermal
imaging devices cannot distinguish if the
battery is involved in a room and contents
fire, and gas meters have proven
ineffective at  differentiating  smoke,
battery gas, or a mixture of the two.

If firefighters do suspect a battery is in
thermal runaway without active fire, their
options are again limited. Water is the
most effective known means for removing
the heat that perpetuates thermal runaway
propagation, but product
almost universally prevent water ingress.
In some cases, water may contribute to
short-circuiting and reignition at a later
time. And the challenge is clear:

enclosures

FSRI testing and the Colorado incident
both demonstrate that a significant
explosion hazard may develop before any
exterior that a significant explosion
hazard may develop before any exterior
indicators are evident. The best course of
action at that point may be for firefighters
to simply back off.

“Through testing we know that battery
gases burn with a similar capacity to
propane,” DeCrane told the audience at
the crowded NFPA conference session.
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Listen to a podcast interview with
UL and IAFF researchers on
lithium-ion batteries in homes

and how the fire service is
reconsidering its response to
residential fires.

Read a Fire Safety Research
Institute report on explosion
hazards from lithium-ion battery
thermal runaways in residential

garages, as well as related papers

and trainings on battery incident
response.

View fire service safety trainings
from NFPA on energy storage
and photovoltaic systems

Su anda, DeCrane'm itfaiye servisine
sunabilecegi  tek  kesinlik,
begenmislik ¢ok hizli bir sekilde sikintiya

sokabilir," dedigi.

"kendini

Lityum-iyon ESS'yi igeren olaylar soz
oldugunda, itfaiye hizmetinin
hemen hemen her boéliimii, biiyiik olgiide
zorlayict oldugunu kanitliyor.

konusu

Evlerde lityum-iyon ESS veya EV'nin
bulundugunu itfaiye ekiplerine bildirmek
icin bir plaket bulunmamasi, tehlikenin
var olup olmadigin1 bilmeyi zorlastiriyor.

Bir itfaiye ekibi bir konut ESS'nin varligini
dogruladiginda, tepki segenekleri
smirhdir.

DeCrane bildigi kadariyla, itfaiyecilerin
bir bataryanin termal
olmadigini, yanginda rol alip almadigini
veya hangi tehlikenin teskil ettigini teshis
etmek  igin etkili  araglar
bulunmamaktadir. UL, standart termal
goriintilleme cihazlarinin bataryanm bir
dahil olup
olmadigint ayirt edemeyecegini ve gaz

kagista olup

heniiz

oda ve igerik yangmina

Olgerlerin dumani, batarya gazini veya

ikisinin karisgimini ayirt etmede etkisiz

oldugunu gbsteren arastirmalar

sunmustur.

Eger itfaiyeciler bir bataryanin aktif bir
yangin olmadan termal kagista oldugunu
diisiintiyorlarsa, segenekleri yine siirlidir.
Ist kagisint devam ettiren 1sinin giderilmesi
icin bilinen en etkili yontem su olsa da,
kapsiilleri  genellikle
engeller. Bazi durumlarda, suyun kisa
devre yapmasina ve daha sonra yeniden
katkida bulunabilir. Ve

tirtin su girisini

tutusmasina
zorluk agiktir:

FSRI testleri ve Colorado olay1, herhangi
bir dis gosterge belirginlesmeden once

6nemli bir patlama tehlikesinin
gelisebilecegini gostermektedir. Bu
noktada en iyi  hareket tarzinin

itfaiyecilerin sadece geri ¢ekilmesi olabilir.

"Testler sayesinde, batarya gazlarinin
propandan kapasiteyle
yandigimi biliyoruz," DeCrane, kalabalik

benzer  bir

NFPA konferansi oturumunda izleyicilere
sOyledi.

UL ve IAFF arastirmacilari ile
konutlardaki lityum-iyon piller
hakkinda bir podcast roportajini
dinleyin ve itfaiye servisinin konut
yanginlarina yanitini yeniden
diistind{igi konusunu 6grenin.

Lityum-iyon pil termal
kaoslarindan kaynaklanan
patlama tehlikeleri tizerine Fire
Safety Research Institute
raporunu, pil olay yanitiyla ilgili
ilgili makaleleri ve egitimleri
inceleyin.

NFPA tarafindan enerji depolama
ve fotovoltaik sistemlerle ilgili

itfaiye giivenligi egitimlerini

gorintiileyin.
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“Do I commit firefighters to a room if I think that room is
filled with propane? Hell, no!” That’s why the safest
approach for fire departments during incidents involving
large lithium-ion batteries may be to step back and remain
cautious. But watching a structure burn or remaining idle
while waiting for conditions to change, aren’t great
options either, DeCrane admitted. Much is now
happening behind the scenes at FSRI and elsewhere to
provide more intelligence to fire officers on operational
tactics that can be effective without putting firefighters at
risk. That includes research on how firefighters can safely
vent flammable gases to make a deflagration less likely.
But this, too, is tricky.

Because the battery off-gases “uber- moke,”
calls it, cutting into a garage door is ill-advised because
sparks can potentially ignite the gases and trigger a fire or
even a deflagration.

as Barowy

"Eger bir oda dolu oldugunu diistindiigiimde itfaiyecileri
bir odaya gonderiyorsam ve o oda doluysa, onlara
baglanir miyim? Asla!" Bu nedenle, biiyiik lityum-iyon
pillerle ilgili olaylarda itfaiye departmanlari ig¢in en
giivenli yaklasimin geri ¢ekilmek ve dikkatli kalmak
oldugunu soylemek yanlis olmaz. Ancak, bir yapiyl
yanarken izlemek veya kosullarin degismesini beklerken
hareketsiz kalmak da iyi segenekler degildir, DeCrane
kabul etti. Su anda, itfaiye subaylarina risk altinda
olmadan etkili olabilecek operasyonel taktikler hakkinda
daha fazla bilgi saglamak i¢in FSRI ve diger yerlerde
perde arkasinda ¢ok sey oluyor. Bu, itfaiyecilerin yanict
gazlar1 nasil giivenli bir sekilde havalandirabileceklerine
dair arastirmalari igerir, boylece bir deflagrasyon olasiligi
azalir. Ancak bu da karmasik bir konudur.

Clnkii batarya gazlar1 "uber-duman", dedigi gibi,
Barowy, garaj kapisii  kesmek Onerilmez ¢linki
kivileimlar potansiyel olarak gazlari atesleyebilir ve bir
yangin veya hatta bir deflagrasyonu tetikleyebilir.

FLSEUROPE.COM - FLSEUROPE | 39



ULUSAL YANGINDAN KORUNMA DERNEGI (NFPA)

The common tactic of creating ventilation
holes in the roof is also problematic. “I
also wouldn’t want to put my firefighters
on an engineered lightweight roof system
above an explosive atmosphere,” DeCrane
said. “So what’s the approach? Good
question.”

Getting close enough to a structure to
open windows or doors may also put
firefighters at risk if a blast were to occur,
but FSRI and the IAFF arelooking at this
as possibly the best of a series of poor
potential options. “Maybe we have a
charged hand line ready, and if there’s an
exterior access door, we approach it to
vent gases that way. But we don’t
necessarily want our members to interact
with that garage door because we know
from testing that that’s the weak point”
during a blast, DeCrane said.

The researchers plan on more tests and to
take that information back to an advisory
panel in the hopes that the group can
come out with solid advice. But that
could take time.

“From an TAFF perspective, we have
335,000 members out there. And when
they look to us, they have to know, ‘OK,
the IAFF has vetted this. We can take
these recommendations and we can safely
incorporate them,”” DeCrane said. “So we
take this extremely seriously. We don’t
want to start rolling out recommendations
unless we're very confident.

”In the meantime, education and outreach
are also needed so that more fire
departments understand the risks of
products powered by large lithium-ion
batteries and the potential they have to
seriously injure firefighters. NFPA has
developed an array of resources that
address these needs, including an online
energy storage and photovoltaic systems
training course designed for the fire
service. (For more on NFPA training
resources for ESS  hazards,
nfpa.org/ESS.)

visit

The Fire Protection Research Foundation
has also begun preliminary work to find
funding for a project addressing
residential ESS.
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DeCrane, Barowy, and other experts say
that the more organizations that are
involved in trying to answer these thorny
questions, the better. There’s no shortage
of work to do, they say, even beyond
firefighter response.

With all there is yet
to learn about the
technology, it's
unlikely that research
will catch up to the
rate of energy storage
system adoption
anytime soon, but the
ball is moving down the
field. In the meantime,
experts urge the fire
service to remain
vigilant and engaged.

Catida havalandirma delikleri olusturma
yaygin taktigi de sorunlu. "Miihendislikle
hafifletilmis bir ¢ati sistemi {izerinde
patlayict bir ortamin istiinde
itfaiyecilerimi gondermek istemem," diyor
DeCrane. "Peki, yaklagim ne olmali? Iyi
bir soru."

Yapiya yeterince yaklagmak, pencereleri
veya kapilart agmak da bir patlama olursa
itfaiyecileri risk altina sokabilir, ancak
FSRI ve IAFF bunu olasi kotii potansiyel
segeneklerin  en iyisi olarak goriiyor
olabilir. "Belki hazir bir sarjli su hattimiz
var ve disaridan bir erisim kapisi varsa,
bu sekilde disar1 atmak igin
yaklastyoruz. Ancak tyelerimizin o garaj
kapisiyla etkilesimde bulunmasini
istemiyoruz ¢iinki testlerden biliyoruz ki
bu patlama sirasinda zayif nokta," diyor
DeCrane.

gazlari

Arastirmacilar daha fazla test yapmay1 ve
bu bilgileri danisma kuruluna gotiirmeyi
planliyorlar umutlari o ki grup saglam bir
tavsiye ile c¢ikabilir. Ancak bu zaman
alabilir.

"Bir
lyemiz

IAFF bakis acgisindan, 335.000
var. Ve bize baktiklarinda,
'Tamam, IAFF bunu onayladi. Bu
Onerileri alabilir ve giivenle
uygulayabiliriz,' demek zorundalar," diyor
DeCrane. "Bu yiizden bu konuyu son
derece ciddiye aliyoruz. Cok giivendigimiz
siirece Onerileri yaymlamak istemiyoruz."

Bu arada, egitim ve bilgilendirme de
gereklidir, boylece daha fazla itfaiye
departmani biiyiik lityum-iyon pillerle
galisan tUriinlerin risklerini ve itfaiyecileri
ciddi sekilde yaralama potansiyelini anlar.
NFPA, itfaiye servisi igin tasarlanmisg
gevrimi¢gi  bir enerji  depolama  ve
fotovoltaik sistemler egitim kursunu
iceren bu ihtiyaglar1 karsilayan bir dizi
kaynak gelistirmistir. (ESS tehlikeleri i¢in
NFPA egitim kaynaklari hakkinda daha
fazla bilgi i¢in nfpa.org/ESS adresini
ziyaret edin.)

Ayrica, Yangin Koruma Arastirma Vakfi,
konutlardaki ESS'yi ele alan bir proje i¢in
finansman bulmaya yonelik on
calismalara baglamistir.

DeCrane, Barowy ve diger uzmanlar, bu
getrefilli sorulari cevaplamaya c¢alisan
daha fazla organizasyonunun dahil olmast
ne kadar iyi olursa o kadar iyi oldugunu
soyliiyorlar. Ttfaiyeci tepkisinin Stesinde
bile yapilacak isin eksik olmadigini
belirtiyorlar.

Teknoloji hakkinda
ogrenilecek cok sey
olmasina ragmen,
arastirmanin enerji
depolama sistemlerinin
benimsenme hizina
yaklasmasi muhtemel
degil, ancak top saha
icinde hareket ediyor. Bu
arada, uzmanlar itfaiye
servisinin uyanik ve angaje
olmaya devam etmesini
oneriyor.
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“In this sequence, a lithium-ion
battery mounted to the wall in a
UL test facility begins to burn, and
combustible gases fill the room as
more of the battery’s cells ignite
and explode. In some cases, as in
the image at lower right, the gases

“Bu sirayla, bir UL test tesis"inde
duvara monte edilen bir lityum iyon
pil yanmaya bashyor ve pilin daha
fazla hiicresi ateslenip patladikca
yanici gazlar odayi dolduruyor. Bazi
durumlarda, sag alttaki resimde
oldugu gibi, gazlar tutusarak test

ignite, resulting in a deflagration
that destroys the test space.”

For instance, overhaul after a lithium-ion incident ends
also presents its own galaxy of questions and unique
challenges because of the battery cells’ well-established
propensity for reignition hours, days, or even weeks after
an incident. This makes it imperative to find and gather
every cell in any damaged lithium-ion battery to prevent
a return trip to the same address for a reignition. Digging
through rubble for damaged, electrically charged battery
parts requires special equipment and care, and disposal of
the damaged material requires specialized waste-
management procedures. Important questions also
remain about how harmful lithium-ion off-gassing is to
firefighters’ health and to the environment, and how to
effectively clean exposed gear.

With all there is left to know, it’s unlikely that the
research will catch up to the rate of ESS adoption
anytime soon, but the ball is moving down the field. As
more and more ESS systems are installed across the
world, DeCrane urges the fire service to remain vigilant
and engaged.

“You have to be eager and open to educating yourselves,
because the education isn’t going to be just dropped in
your lap,” he said. “We’re providing a lot of information
on the FSRI website (fsri.org). NFPA has been
developing educational materials. The IAFF has a
Department of Energy-funded project that’s mostly
dedicated to developing educational material and getting
it out to the membership. So look for that education, and
ask questions. Make sure you’re getting information that
is reliable and is truly tested, so that we can all understand
what we’re starting to deal with.”

JESSE ROMAN is senior editor at NFPA Journal and
host of The NFPA Podcast.

alanini tahrip eden bir patlamaya
neden olur.”

Ornegin, bir lityum-iyon olaymnin sona ermesinden sonra
yapilan temizlik islemi, pil hiicrelerinin bir olaydan
saatler, giinler veya hatta haftalar sonra bile yeniden
tutusma egilimleri nedeniyle kendi benzersiz sorularini ve
zorluklarimi sunar. Bu, bir yeniden tutusma riskini
onlemek i¢in hasar gdérmiis herhangi bir lityum-iyon
pildeki her hiicreyi bulup toplamanin hayati 6nem
tasidigini  gostermektedir. Hasarli, elektrik yiikli pil
parcalarini aramak 6zel ekipman ve dikkat gerektirir ve
hasarli malzemenin bertarafi 6zel atik yOnetimi
prosediirlerini gerektirir. Itfaiyecilerin saghgna ve gevreye
lityum-iyon gaz c¢ikisinin ne kadar zararli oldugu ve
maruz kalan ekipmanin nasil etkili bir sekilde
temizlenecegi konusunda 6nemli sorular da
bulunmaktadir.

Bilinmesi gereken her seyin hala ¢ok oldugu g6z Oniine
alindiginda, arastirmanmn  ESS  benimsenme hizina
herhangi bir zamanda yetismesi olasi degildir, ancak isler
hareketleniyor. Diinya ¢apinda giderek daha fazla ESS
sistemi kuruldugunda, DeCrane itfaiye hizmetini uyanik
ve ilgili kalmaya tesvik ediyor.

"Kendinizi egitmeye ve agik olmaya istekli olmalisiniz,
¢linkii egitim size sadece sunulmayacak," diyor. "FSRI
web sitesinde (fsri.org) ¢ok fazla bilgi sagliyoruz. NFPA
egitim materyalleri gelistiriyor. IAFF, cogunlukla egitim
materyali gelistirmeye ve bunu iyelere ulastirmaya
yonelik bir Enerji Bakanligi tarafindan finanse edilen bir
proje yiriitiiyor. Bu egitimi araym ve sorular sorun.
Giivenilir ve gergekten test edilmis bilgi aliyor
oldugunuzdan emin  olun, Dbodylece baslamaya
basladigimizi hepimiz anlayabiliriz."

JESSE ROMAN , NFPA Journal'in kidemli editérii ve
The NFPA Podcast'in sunucusudur.
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Is There A Battery In There?
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The foolproof way of
determining if a battery is
involved in a residential fire
is to ask the homeowner.
Beyond that, it’s making
educated guesses based on
clues, like the presence of an
electric vehicle in the
driveway.



Icinde Pil Var mi?

Bir konut yangininda bir pilin
dahil olup olmadigini
belirlemenin kesin yolu, ev
sahibine sormaktir. Bundan
otesi, garajda bir elektrikli
arag veya catida bir
fotovoltaik kurulumun varhgi
gibi ipuclarina dayanarak
egitimli tahminler yapmaktir.
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