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Image 1 – 4 Stages of a Lithium-Ion Battery Fire
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Image 2 – Overview of Draeger Solutions
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Image 3 – Data flow of Gas Detection Connect Software
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Detection: Protection System infrastructure & Architecture.
1.Cab Driver Alarm
2.Gas Detection Connect
atbase.

~ Tubing takes smples from various ocatonsn the hopper connecting bck o the dtector
located nthe cab

~ Connectdtector vacll hone to Gas Detection onnectSoftwre and monito rom base.

- Once slrm evels reached,bothcrverand GOC aperatorwilbe acsed of slarm and
Coumermessures sthated

« Flame Detection Unts 2 n addtonal ayer:
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Data flow example:
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Stages of Lithium lon Battery Failure

@

A thium ion battery falur ic intioted by 5
cortsin type of sbuse, whether t be
electrical, themal, or mechanical sbuse
Thie ctage of o falure i nomally
detectable by a battery management
system, which iz constantly monitarng the
physical characterstcs of the indwdual
Iihium ion batteriez

)

The 2nd stage of 3 battery filure is ofigas
generaton. Diferent form factors lend to
ferent reazons why this happen. Utiizing
the gas-detection method gives an early
indication o battery falurec when battery
management systems are not practcal, such
22 shipping or storage of batteries. Of.gac
monitaring slso prowides 3 visble redundant
sensing technique st can be uced in
connchion wih  battery  management
=ystems in operstionsl batteriez

Q

After ofi-gas generation, f no_ mitigating
action ic taken, the battery failure contin
4o progrezs. The generation of smake is an
indication that the cell h reached the stage
of thermal runaway nd the cel con
experience ropd  dizsszembly 3t any
moment. The smake is being generated from
the incide of the battery and because the cell
has already experienced a vent or rupture
from the oft-gascing evert. A smake detector
would be sble o detect this stage of o
ihium ion battery faiure and diferentate
between Stage 2

@

Once cmoke has been generated, the battery
cell i in 2 very unstabl stste and can
experience fre generaton or apid
disassembly 5t ary mamert. The cell i in uly
developed thermal runavay and is genersting
2 own hest and energy. The cells have metal
‘e slecirodes which generae ther own
xygen curing decempositon, adding energy
andfueltothe battery fire. In 3 Ithum icn
battry pack, where there are zeveral clls fre
generston fom o ingle cllgreatl ncreases
the likelhood of call4o-cellpropagation





