
Needs Analysis for “on board” Flammable/Hazardous gas detection

• Meet pending GB14 requirements requiring 5 minute “safe egress” capability for xEV’s
• Electrolyte leakage detection for futureproofing against possible EU requirements for hazardous gas detection
• Agnostic to battery electrochemistry and cell size/configuration
• For xEV applications, device must be ASIL “B” or greater

• Redundant detection capability
• Must exhibit no Missed (Type 1) and false positive (Type 2) faults

• Must have internal diagnostics
• Gas sensors immune to cross sensitivity, contamination resistant
• Must meet operation life >20,000 hours
• Detection of initial venting or gas release within 3 to 5 seconds
• Operational envelope:

• -40 to 125C
• sea level to 5400m altitude for land vehicles, may need to include eAircraft performance requirements

• Price sensitive market 

Early detection of Flammable and Hazardous gases in Li ion batteries
xEV Fire Analysis:
• It is difficult to ascertain the current rate of xEV fires that are battery based on current, inadequate vehicle fire records (Bob Swaim, NTSB lead investigator, ret)
• In  a study of 101 xEV fires across four years, Nearly half are from spontaneous combustion, with 16%  occurring while neither charging nor driving (Xiong, 2019)

Source: Xiong, Rui. International Battery Safety Workshop, 2019 

Concerns with Venting and Latency:
• Venting gases in pack include flammable gas at concentrations above LEL (4% for H2, 4.4% for CH4, 12.5% for CO, 2.7% for Ethylene (C2H4), 3% for Ethane (C2H6…)
• Venting gases include hazardous gases including CO, Benzene, HF compounds, HCl, and Hydrogen Cyanide in concentrations above STEL for typical garage spaces (Lebedeva, 2020)
• Venting into enclosed air space introduces latency issues; once released, the mixture resides in the vented volume; external ignition source can trigger event

Data adapted from: RSC Advances 7.39 (2017): 24425-24429. Adapted from: Journal of Power Sources 307 (2016):56-62.

Total gas released during thermal runaway for 100% SOC cells

RSC Advances (2015) 5, 57171; Thermal runaway of commercial 18650 Li-ion batteries with LFP and NCA cathodes –
impact of state of charge and overcharge.

Extract from: Fast Thermal Runaway Detection for Lithium-Ion 
Cells in Large Scale Traction Batteries ;Batteries 2018,4,16 By 
Sascha Koch

Hot Plate venting sensor comparison 

Hazardous Gases Flammable Gases 

Brian Engle  01 (248) 978 5736   


	Early detection of Flammable and Hazardous gases in Li ion batteries

