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Lithium lon akkumulatorok Tlizjelzése
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LI-ION AKKUMULATOROK GYARTASA

Li lon akkumulator gyartas Magyarorszagon:
« SAMSUNG, 10 Gwh és épul 30 Gwh kapacitas

- SK Battery, 45 Gwh és épul 50 Gwh kapacitas

* Yuasa
CATL Debrecen

Es egyéb beszallitok

Globalis LIB gyartas 2021 -ben 296 GWH
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LITIUM ION AKKUMULATOROKROL ALTALABAN

Technologiahoz kapcsolédo tények:
How Lithium-ion Batteries Work

Sérulékeny nagy precizitast igénylé technologia
o Tultoltés, mély kisulés Dischaige -
o Cellak kozaotti rovidzarlat

Erzékeny a hémérsékletemelkedésre (folyamatos
megfigyelést, hitést igényel)

Charge

Meter

Nehezen hatarozhatdé meg a Li lon cellak oregedése

Uj, még fejlddésben 1évé technoldgia (kémiai dsszetevok ENERGY 2 ivemiacs cuener
valtoznak)
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LITIUM ION AKKUMULATOR MEGHIBASODASAT

OKOZO TENYEZOK
Passive Defense Intrinsic Extend Time
Early Warnmg Safety for Escapmg
Thermal Propagation
Runaway pag
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Image Source: https://www.powerelectronictips.com/thermal-propagation-triggering-and-mitigation-in-
medium-and-large-format-battery-modules/

Tultoltes

Hasznalatbdl adodo sérulés

Magas homérsékleti behatas

Gyartasi hiba

Rovidzarlat a cellakat elvalasztd
kOzeg hibaja miatt
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TUZESETEK

2019

* Arizona - APS McMicken napelem park energia tarolé egység
robbanasa

2017

« Dél-Korea - 23 kulonb6z6 energia tarold egyseég és fdleg gyarto
egysegben bekovetkezett tlizeset

« Samsung Galaxy Note 7 termék visszahivas

2020

* Anglia Merseyside — Orsted ipari létesitmény

2021

* Neémetorszag — stuttgarti autobusz garazsban keletkezett
tizeset, 25 darab Mercedes-Benz eCitaro busz égett ki




UL 9540A TESZTEREDMENYEK (2021)

Takeaway from UL Fire Test Report:

=UL very clearly states that traditional detectors are not capable of detecting gas/smoke before TR
*H2, CO, LEL and smoke only alarm only after TR occurs

Fire Test 3. Page 139
* Venting at 21 minutes & 37sec.

Fire Test 1: Page 51 - TR at 29 minutes & 53sec.

Venting at 23 minutes & 43 sec. « Early Warning: 8 minutes & 16 seconds

TR at 26 minutes & 22 sec. * UL Findings:

Early Warning: 2 minutes & 39 sec.  All gas detectors alarmed 30 seconds after TR

* Smoke detectors alarms 60 seconds after TR

UL Findings: Smoke Observed at TR, 30 seconds later gas _ _
* Propagation occurred after 8 min & 49 seconds

detectors reacted

Fire Test 2: Page 88 UI.
Venting at 22 minutes & 30 sec.

TR at 28 minutes & 9 sec. T
Early Warning: 5 minutes & 39 sec.

UL Findings: |
« Smoke Observed at TR, within 30 seconds another cell went into TR ® s

« CO & combustible sensors reacted 30 seconds after second TR
° (2) Smoke detectors reaCted @ 53 & 55 Seconds reSpeCtiVGIy after TR Honeywell Confidential - ©2019 by Honeywell International Inc. All rights reserved.



LI-ION TAMER TESZT EREDMENYEK

Setup A: Battery Abuse by Over-Heating in a Battery Rack

FDA241
Li-lon Tamer

Back of 19" Server Rack

A
Notes:

ASDs comprised 10m pipe with single hole sampling (no clean air
dilution)

XCL gas detectors installed in-line with VEU pipe

Setup A: comprised front-to-back rack airflow, Setup B: sampling
located downstream of abuse battery (i.e. vent size of the room)

Setup B: Battery abuse by Over-Charging

FDA241

=

2.1m height
++: above battery
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LI-ION TAMER ES ASPIRACIOS ERZEKELO
OSSZEHASONLITASA

Teszt :

* Beltér

 (Gaz érzékelés
* FUst érzékelés
« Tult6ltés
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Both Li-ion Tamer and ASDs responded before Thermal

Runaway with Li-ion Tamer providing earlier notification.
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LI-ION TAMER ES ASPIRACIOS ERZEKELO
OSSZEHASONLITASA

Teszt :

* Beltér

 (Gaz érzékelés
* FUst érzékelés
* Tulhevités
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There were no responses from any of the ASD detectors during the

off-gas event or prior to thermal runaway.
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KIERTEKELOEGYSEG

12 érzékelb szenzor illesztéséhez alkalmas
kiertekel6egyseég

63.02[2 481]

Combined Controller

Manl Mosld Mans Mw?

Moald Ml M2 &
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ERZEKELOK

« 2 O

Mintavételez6 szenzor RJ45 Ethernet kabel
LT-SEN-M LT-ACC-MCL-50

o @

Referencia Szenzor RJ45 Ethernet kabel
LT-SEN-R LT-ACC-RCL-50
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LI-ION TAMER TELEPITESE EGY 40 LABAS KONTENERBE

@® Monotoring Sensor

© Reference Sensor

s s= Combined Controller I

HVAC
O
™
N

JVAH

. o

Note that there are a total of twenty-four (24) Monitoring Sensors and six (6) Reference Sensors that are
aggregated by two (2) Combined Controllers.
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LI-ION TAMER ALKALMAZASI TERULETE

v Li lon akkumulatoros jarmuvek t6lt6 helysége és zart parkoloja
v" Napelem, szélenergia parkok energia tarolé egysége
v" Li lon akkumulator gyarak

Global cumulative energy storage installations
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Source: BloombergNEF
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Energia tarolasi igények novekedése



FIA TERVEZESI UTMUTATO

Guidance
MNote
L—

Fire Industry Association

4

Guidance on Li lon Battery Fires

Elérhetd a FIA weboldalan:
https://www.fia.uk.com/news/guidance-on-li-ion-battery-
fires.html?utm source=Fire%20Industry%20Association&utm medium=email&utm

campaign=12106310 Mid%20January%20Focus%202021

6.2 Gas detectiorn

Off-gassing occurs early in cell/battery failure. Some battery cells provide vents specifically
intended to release the over-pressure that may dewvelop within individual cells as a result
for abuse or failure, others (such as pouches) may expand to accommodate a degree of off
gassing but at some point these may burst — perhaps along a seam or pre-designed weak
point. Systems that can detect off-gases in low concentrations can prowvide an early warning
of an impending thermal munaway — and trigger shiut down systems to electrically isolate the
individual, or bank of, or rack of battery cells — and thus avoid thermal runaway occcurring

in a single cell. Such systems generally rely on a degree of endosure around the batteries,
such as an ESS container or a room housing large banks of batteries. It is not uncommon

for effective off gassing detection, specifically tailored to be sensitive to the concoction of
gases (predominately H_, CO,, CO, Hydrocarbon gases and battery electrolyte sohlvents) being
generated by off gassing, to detect it within 30 seconds of it's inital release from the cell.

MNote, the presence and build-up of significant quantities of H, and Hydrocarbon gases may
present an explosion hazard. While such matters are beyond the scope of this documendt, it is
worth moting that wventlaton is an important feature in the mitgation of potentally explosive
risks. Such hazards are traditionally associated with the slow accumulation of the gases

given off during normal operation {e.g. charging of lead-acid batteries) but they may also
occur relatively guickly as a result of the gases emitted during failure or thermal runaway of
lithium-ion batteries. Thus, off gassing detection can play an important part in the comtrol of
ventlatbion systems.

It is also worth noting that early detection of off gassing is most effective when the
ventlation is limited,//minimal or at least fully understood. Howewer, it is often the case that
air mowvement is used to keep batteries cool during normal charging operations. Hence,

off gassing sensors need to be strategically positioned and sensitive enough to detect the
first signs of off gases before they become too diluted. Reference sensors are often used as
weell as off-gas sensors and are installed to monitor the ambient air conditions. Moreower,
off gassing detection can provide situational awareness of the conditions within a facility;
for example, providing information on where the incidence started to assist personnel
responding to an event as well as more general information on any hazardous or toxic risks
which may indicate that entering the facility is not appropriate.
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Koszonom szépen a megtiszteld figyelmuket!

Szalay Szilard
Tlzjelzb, vészhangositasi és biztonsagtechnikai rendszerek Uzletaga

Honeywell Kft. 1139 Budapest, Petnehazy u. 2-4.
Mobil: +36 30 723 2709
szilard.szalay@honeywell.com

JO egészséget kivanok!
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