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Address the Gap in the Battery Technology
• Needs for system-based, integrated failure analysis (FA) + failure 

mode and effect analysis (FMEA) + diagnostic & prognostic tools

Serious knowledge gap to 
address SAFETY



Solution: Cross-Platform Analyses
• Materials (coin cells) –– Electrodes (pouch cells) –– Cell (performance 

evaluations) –– Modules & packs (control and functionality)
• None-empirical, principle-based correlations
• Supply chain and value chain integration
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Novel Electrochemical Analytic Diagnosis (eCAD)
Failure analysis (FA) 
and Failure mode and 
effect analysis 
(FMEA)

Battery & cell, 
performance, and design 
qualification (QC/QA)

Predictive models for cell 
performance, battery life, and early 
fault detection
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Failure Diagnostics to Identify Cell Design & Performance 
Gaps
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Discharge 
curves

Zhang Y. et al. J. Electrochem. Soc. (under review); Several 
manuscripts (in prep).

• Quantify capacity fade attributes between Li and NMC 
electrodes, cell-to-cell, cycle-by-cycle, in a complete life cycle 
analysis to help identify gaps in materials, electrodes, and cell 
level for specific energy and cycle life improvements.

• Integrate three keystone efforts into a consistent platform for 
cell qualification and performance quantification
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