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General Status of Informal Working Group (IWG) 
and Test Group

• Last IWG meeting held in Arlington, Texas USA (October 2019)
• Reviewed data on first round of testing from 7 labs

• All labs received from PRBA same Li ion cell designs from same 
manufacturers, tested at 100% state of charge

• See UN/SCETDG/56/INF.33 for minutes of Arlington meeting

• IWG meeting scheduled for September 2020 in Brussels 
cancelled due to COVID-19 pandemic

• Test Group meeting scheduled for May 2020 also cancelled,  
continued web-based meetings, developed second round of tests
• Additional Li ion cells provided by PRBA to 8 labs, tested at different states 

of charge

• Partial results provided today for review by IWG

• Next IWG planned for December 2020 after UN Sub-Committee 
meeting
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Test plan phase 1
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- Phase 1: Test of repeatability: 7 labs tested propagation in a 
row of 6 cells, 3 répétitions of test for pouch and cylindrical,  
at 100% SOC.
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Test plan phase 2
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- test of effect of heating rate and SOC on propagation for 6 
cells in a row (for test labs without gaz analysis, test series 2 
and 5): received partial tests of 4 labs has of sept 1.

- test of effect of heating rate and SOC on propagation on gaz 
hazards, single cell test (for labs with gaz analysis, test series
4 and 6): received partial test of 2 labs has of Sept 1.

Experimental Procedure test series 2-5: 

- Charge cells to SoC as in table below 

- Heat cells according to Table 1.

- Each test is performed once 
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Test phase 2 results:
table creation on going
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Phase 1 results analysis: propagation rate
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- Repetability (per lab): stability of averages and standard deviation and 
reproducibility ( between labs): stability of averages and standard deviation: 
analysis on-going.

Cylindrical Pouch

Note: L1-2 means « laboratory 1 test 2 »
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Phase 1 results analysis: max temperature
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- Repetability (per lab): stability of averages and standard 
deviation and reproducibility ( between labs): stability of 
averages and standard deviation: analysis on-going.

Cylindrical Pouch
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Phase 2 results analysis
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- Effect of initiation method on max temperature: no visible 
effect. Cell 1 max temp equivalent to others cells with self-
propagation. No large effect of pouch/cylindrical
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Phase 2 results analysis
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- Effect heating rate on Thermal run-away propagation and 
max temeprature: no clear effect at 100% SOC, to be verified
at lower SOC.
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Phase 2 results analysis
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- Stability of the max temperature during self propagation at 
various SOC: the initiation method seems of little impact on 
the reaction, except in absence of propagation (20% SOC)
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Phase 2 results analysis
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- But repetability within a lab is much better than reproducibility
interlabs

Results of 1 lab Results of 3 labs at 50% SOC
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Phase 2 results analysis
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- Effect of SOC, heating rate and type of cell on Thermal run-
away: propagation time increases with lower SOC.

- The propagation time is quite stable at all SOC: evidence of 
minimal impact of the initiation method (except cell 2 for 
pouch?).

First 100% soc is average of phase 1. The three at 50% SOC are 3 different labs
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Phase 2 results analysis
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- Effect of SOC and type of cell on Thermal run-away
propagation: propagation rate is more sensitive to shape
than max temperature.
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Phase 2 results analysis: gaz
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- Coherence OK: onset temp increases and max temp 
decreaseswith lower SOC, max temp ( but effect of low
heating rate at 5°C/ on the cyclindrical 100%SOC?)
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Phase 2 results analysis: gaz
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- Gaz analysis: interpertation would need more confirmation

- differences due to format and to SOC, less clear with the 
heating rate.
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Other relevant data
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See

- CATL presentation about large cells testing (Oct 2019)

- FAA presentation about gaz production (ref?)
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Preliminary conclusions, for discussion
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About the lithium batteries hazards characterization
- Tests demonstrate some level of reproducibility of the Thermal 

runaway hazards, but still need analysis for characterization of it, 
particularly for gaz composition.

- Some key parameters influencing the hazards per cell, and their
propagation, are tested (cell format, cell SOC) but may need to be
completed

About the test method:
-the heater method provides a reproducible way to initiate a thermal 
runaway. Limit of  conditions still need to be precised (heating rates, 
heater types, …)
-the TR obtained by the heater is close to the one obtained by self-
propagation, although the propagation time is very different, 
demonstrating some robustness of the method.
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Preliminary conclusions, for discussion
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About the reproducibility between labs:

There are much more difference between labs than within a 
single lab.

The test decription will have to be more specific and precise:

Identified effect of : 

- absence of lid on the test chamber

- various efforts for cells compression during test

- (Possibly) heating rate range

- Others to be discussed…
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Next steps
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-Complete the tests table and analysis (anonymized labs names)

-Circulate to all labs for review

-further elaborate on the pending issues to prepare the 
December Meeting

- hazards characterization

- method description

- labs comparison

-Others?


