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High power lithium pouch cells dominant the
market, Higher weight energy density, Better
heat transfer, Lower cost
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If it IS not safe it will not survive...
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Safety cases
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Test Criteria/Standard

External short circuit
Abnormal charge
Forced discharge

Crush

Impact

Shock

Vibration

Heating

Temperature cycling
Low pressure (altiude)
Projectile

Drop

Continuous low rate
charging

Molded casing heating test
Open circuit voltage
Insulation resistance
Reverse charge
Penetration

Internal short circuit tast
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Institute of Electrical and Electronics Engineers 85 8B+ T
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United Nations (UN)EX&H
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- WHZ4£M abusethermal runaway
— Mechanical HLHRH]
« crush, nail penetration %/ %l
— Electrical #f
« short circuit, overcharge %3 i%. i$7
— Thermal #{]
» thermal ramp, simulated fire #44fi. &k kg
- B ELEH field failure thermal runaway
— Manufacturing defects Hi i B0 5 #2

* Loose connection, separator damage, foreign debris %42 7] . [
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« Can develop into an internal short circuit BEFL & 4=, 5 A% %

- Can lead to overheating and thermal runaway 3|2 id # 5 iz




Cell Grush

Amount of oxygen release from the cathode impact
significantly the cell safety
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v Predictable A il ] j Not predictable 7~ mmuaﬁ
v Common to all cells %4 %@i"fﬁ%’%ﬁon (or less) i
i v' Difficult to evaluate at the
v Can/should be evaluated cfe%evcaljﬁc&r throug {2 Qcﬂjgr[.

at the cell level 7] LLid it VI BT VF
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_ v' can occur quickly &4 1R 5%
v" Time constants relatively 4R
long K AEIIRERS v PTC, CID, shutdown
v' Can be augmented by Septar&;tors,telectr?fnirf[. .
protection devices T b\ controls not are effective
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F v ELRE B 9 160Wh/kg. ELIHZE A1200W/kg.
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