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P B & Thermal propagation issues

> BRI AR IR AR AE SEBR R AN AT A

» The cell with the happening of thermal runaway phenomena is not completely
avoided during practical application.

> AR E R AL R g i E A E R .

» The thermal propagation of the single cell to the surrounding cells may cause
serious consequences, such as fire or explosion, etc.
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» The thermal propagation of the single cell to the surrounding cells should be
prevented, especially in the condltlon of the thermal runaway
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PP B 3 ZE R0 F & main factors on thermal propagation

(1) HRBHMEREE (FREKKIEE) thermal runaway onset temp. ( separator meltdown temp.)

>3 T F U s I, A EV-ARCIIN AR AT H R IR Al AR TR J91300C~260°C (2 T ED
»For mainstream lithium ion cell chemistry, the onset temperature of thermal runaway is about
130~170°C, tested by EV-ARC. ( see the left bottom fig.)
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»The thermal propagation time for different T, can be calculated by the model (Right Fig.).

> =P 32300 HL AR R T R B 77 BB ER B4 5 ER R 1 T Rt AR AR B N ] 22 215-260s
»For LFP, NMC and LMO battery module, the thermal runaway propagation from the first cell to the
second cell is about 21s-260s.

> PRI i R R K T 4460ChH] HUR BT HUN R E .

»The thermal runaway behavior will be prevented when T, is higher than 446°C in this case.
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PP B R0 F & main factors on thermal propagation

(2) Hjhsoc
> HISOCHUR, FARIEY HuBR.
> A higher level of SOC leads to a faster thermal propagation among battery module.
(3) B#E M (B EREED heat dissipation condition
>HUIRGRAFRR 2, RIEY B
> A lower heat dissipation coefficient means a faster thermal propagation.
(4) HEYh[E]#PH thermal resistance between cells
> FHAR FL (] 39 I B FH AT DLAE 22 R4 Bl
»Increase the thermal resistance between adjacent batteries can postpone thermal propagation.
> FASH I I 223 R FRBIR BT A AT ) B, TR ERE B RGN KT
»But the thermal resistance increase will arouse temperature redistribution problems, need to re-design
battery thermal management system.
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> Tk |
» single cell heating
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B HY BHA LS Test of thermal propagation on module level
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» single cell Nail penetration
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RART BEAH Test of thermal propagation on system level

>

» single cell Nail penetrationﬁ
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RGP BLHAL: Test of thermal propagation on system level

> % single cell Nail penetration
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Method proposed for thermal propagation test
> B R G H HON R S R

Proposed testing method of thermal propagation of module or system are listed as below:

® H IR EL R G AN FY single cell heating

X FEh B R G R BRI — A R B AT I, BB I B R S P LA U
CEVAR

Heat single cell among the module or system to cause the happening of thermal runaway to
see whether the module or system can prevent the thermal propagation or not.

® HIhRELEL R GrH FE AN %L single cell nail penetration
) 2 FLVB B H BN 2R G A — A FRh AR, B A AR BE R G 1k AT HOY R
YL
Penetrate single cell among the module or system to cause the happening of thermal
runaway to see whether the module or system can prevent the thermal propagation or
not.
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Method proposed for thermal propagation test

> BN ZR G B AT RO AR

Proposed testing method of thermal propagation of module or system are listed as below:

® HIVhIRERER RGP A MBS % single cell external short circuit

XTI A B R G R BRI — A R B AT A A R, B AR IR B R S 7 1k F R
i) fe

Short circuit single cell among the module or system to cause the happening of thermal
runaway to see whether the module or system can prevent the thermal propagation or
not.

® HIhRELEL R GrH FE AN T 78 single cell overcharge

X VBB R B R G — A A AR T I AR L, B A I R B R G P 1B K
) fE

Overcharge single cell among the module or system to cause the happening of thermal
runaway to see whether the module or system can prevent the thermal propagation or
not.
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