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BATTERY TESTING
STANDARDS & SAFETY

SEVERITY LEVEL DESCRIPTION       EFFECTS

0 No effect No effect. No loss of functionality

1 Reversible Loss of Function
No defect; no leakage; no venting, fire, or flame; no rupture; no explosion; 
no exothermic reaction or thermal runaway. Cell reversibly damaged. 
Repair of protection device needed.

2 Irreversible Defect/Damage No leakage; no venting, fire, or flame; no rupture; no explosion; no exother-
mic reaction or thermal runaway. Cell irreversibly damaged. Repair needed.

3 Leakage Δ mass <50% No venting, fire, or flame*; no rupture; no explosion. Weight loss <50% of 
electrolyte weight (electrolyte = solvent + salt).

4 Venting Δ mass >=50% No fire or flame*; no rupture; no explosion. Weight loss ≥50% of 
electrolyte weight (electrolyte = solvent + salt).

5 Fire or Flame No rupture; no explosion (i.e., no flying parts).

6 Rupture No explosion, but flying parts of the active mass.

7 Explosion Explosion (i.e., disintegration of the cell). 

STANDARD	   APPLICATION

IEC 60086-4: Primary Batteries, Safety of Lithium Batteries

IEC 61960: Secondary Lithium Cells and Batteries for portable applications

IEC 62133: Secondary Cells & Batteries Containing Alkaline or Other Non-Acid Electrolytes – Safety Requirements for 
Portable Sealed Secondary Cells, & for Batteries Made from them, for Use in Portable Applications

IEC 62281: Safety of Primary and Secondary Lithium Cells and Batteries during Transport

IEC 62660-2: Reliability & Abuse Testing for Lithium-Ion Cells in Electric Vehicles

RTCA DO-311: Minimum Operational Performance Standards for Rechargeable Lithium Battery Systems

SAE J2464: EV & HEV Rechargeable Energy Storage System Safety & Abuse Testing

SAE J2929:
Safety Standard for Electric and Hybrid Vehicle 
Propulsion Battery Systems Utilizing Lithium-Based 
Rechargeable Cells

UL 1642: Standard for Lithium Batteries

UL 2580: Batteries for use in Electric Vehicles

UN/DOT 38.3: UN Lithium Battery Testing Requirements
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