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1. Thermal propagation test——Protection scope

0O However, multiple countries have reported incidents of EV fire accidents caused by REESS. Although no

casualties have occurred, these incidents have resulted in significant property losses.

In October 2024, a fire broke out in an underground parking lot of a residential
community in Guangdong Province, China, destroying three cars and multiple
electric bicycles. The fire department confirmed that the cause was thermal
runaway in the battery of one of the new energy vehicles

O In addition, reports from several countries indicate that some underground parking facilities have
banned new energy vehicles, reflecting public concerns about the risk of EV fire.

O Currently, according to data collected by third-party testing agencies in China, the performance of
traction batteries in thermal propagation tests far exceeds the requirement of "five-minute advance
warning before fire or explosion”

O We recommend that, on the basis of ensuring occupant safety, efforts should be made to reduce the

damage to surrounding vehicles and infrastructure caused by single cell thermal runaway

Ref. EVS30-D02
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Japan’s focus in the next phase RG]

Maintaining EV battery safety during the in-use phase

With EV batteries, there are cases where their thermal stability
reduces as they degrade.

Lith batteries x ’
If degradation progresses as lithium metal precipitates, batteries become Lithium metal deposition reduces thermal stability.

prone to thermal runaway.
[ Proposal from Japan |
» Since batteries operate in various environments, regulations should consider battery
safety during the in-use phase. Swappable battery EVs

*They should also consider swappable batteries used by a variety of users.

> Establishing regulations that consider the in-use phase enables timely maintenance,
thereby suppressing potential future vehicle fires.

» For example, regulations including provisions on the following points could be
considered:
~Durability requirements for battery terminals and structure considering the in-use phase 2 il
(swappable batteries) ‘Source: JAMA
~Introduction of battery monitoring requirements utilizing non-destructive safety diagnostic

on diagnostic results with alerts and warning lights
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What failure scenarios are targeted?

Factors that may potentially trigger exothermic degeneration of the Li ion cell
and initiate a thermal runaway

Trigger How can it happen? Addressed by other tests in the GTR
Overcharge Defective connectors. Faulty YES
charging circuit Overcharge test, (BMS sequential tests)
External heat source | Ground fire or other heat YES

source in proximity of battery

External fire test, Overtemperature test
(BMS sequential tests)

Overcurrents Out of spec usage of battery YES
caused by BMS failure Overdischarge test, External short circuit
test (BMS sequential tests)
Internal short circuit | Physical abuse of battery pack YES
by deformation Mechanical impact test, Mechanical

integrity test

The only trigger not already addressed in the GTR is spontaneous internal

short circuit.

Info class External  UTMY/Annika Ahlberg Tidblad/ISC and propagation

Ref. EVSTF09-08-TF5-06
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Result of safety diagnosis for Module-ll

Module-I Module-ll
One cell
:IZIII replacement %
(Emu) LCTT))
() Cycled cell

Check point

1. Negative electrode capacity retention

2. Shape of the charge curves

1. Negative electrode capacity retention

was less than 98%(threshold)

Cell-A Cell-B Cell-C Cell-D  CellE
(Degraded)
Initial (module-|
Cell capacity (mAh) 35239 3537.2 35381 35264
Negalive electrode 41539 42892 42746 43578
capacity (mAh)
SOW capacity (mAh) 4816  467.9 4671 4786
After cell replacement (module-I1)
Cell capacity (mAh) 3589.9 3600.2 35945 2793.8
Negative electrode 43457 44818 44578 40203
capacity (mAh)
SOW capacity (mAh)  415.1 404 .4 410.2 12121
Negative electrode
capacity retention (%) 104.6  104.5  104.3 92.3

Cell voltage [V]

Module-lI

(After cell replacement)

2. Slope of tangent line changed

w

Module-ll

Inflection point

Inflection point
Cell A
Cell B
CellC
—Cell E

Charge current [mA]

charge current

500 1000 1500

0
2000 2500 3000 3500

Charge capacity [mAh]

Ref. Kobayashi, Y. et.al, Journal of Power Sources, Volume 621,
235210, 2024.

Module-ll was diagnosed as containing an unsafe cell

National Traffic Safety and Environment Laboratory 13
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Capacity efficiency 99.96~99.99 % 98~99.6% J

at a single cycle (Cycle life (Cycle life
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10 = —o— Cell capacity 1D 96 cell
20 § —o— Positive electrode capacity blocks
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£ w0 — .
2 Capacities (Ah) Max Min Ave SD
% 50 -
2 3 Cell capacity 37.2 32.6 34.6 1.0
= 60 o
(&)

o

Positive electrode capacity 66.0 63.7 64.8 0.5
Negative electrode capacity  94.5 83.1 88.6 3.0

SOW capacity 33.5 28.6 321 1.1
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2Need whole replacement

- -/.

High  Cell balance level : %%%
Cell uniformity level: %<3y

4.Expected improvement by partial replacement

If you replace partially, you can get these improvements

SOS : %k = dkk
SOH : %kvrvr= kK
Risk of faster degradation: High = Low
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