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20+ Years From Invention to Market Deployement

Gross et al., Energy Policy, 2018 



Auto Industry is Committed to Bringing Battery Innovation to Production Faster

New Process Reduces EV Product Development Time By ~50%

Current 
Development 
Process

Start of Production

50
MONTHS

Develop Studio Design Advance Vehicle Dev 
Computer Aided Eng

ENG Design Tool Validate & Build

New
Development 
Process

Start of Production

26
MONTHS

Develop Studio Design/ENG Tool Validate & Build

General Motors Presentation at Barclays Global Automotive Conference, Nov 2020



Trustworthy Tools to Predict Performance will Accelerate Commercialization

Proof of Concept

Validation & Prototyping

Commercial Deployment

Pilot & Supply Chain 

10 to 20 years <10 years

?

Better Predictions

• Early life indicators

• Data-driven approaches



Severson et al., Nature Energy, 2019 

Data-Driven Approaches Accurately Predict 
Cycle Life and Should be Adopted Faster



Rapid Identification of Better Fast-Charging Protocols with Machine Learning

Attia et al. Nature, 2020



Co-Optimization of Battery KPIs by ML-Enhanced Electrolyte Design

Input Electrolyte & Cell Performance Metrics

• Solubility

• Density

• Conductivity

• Freezing point

• Flash point

• Self-extinguishing time

• Wettability

• Lithium reactivity

• Cycle life under accelerated aging

• Cell failure mode

• Component costs

Machine learning can accelerate simultaneous optimization of performance, cost, and safety



100% Enhancement in Li-Metal Anode Fast Charge Performance Over 3 Months
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in fast-charge cycle life in
12 weeks of optimization

Sepion RD096 - Week 12
Sepion RD069 - Week 8
Sepion RD050 - Week 4
Sepion RD000 - Week 0
Dahn Nature Energy 2019
Meng Energy & Environmental Science 2019
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Learning from Pharma – Innovation Quality Control with Better Defined Gates

Hanson et al., MRS Sustainability & Energy, 2017



Is the Data Meaningful?     The Devil is in the Details

Charge Rate and Power 

Energy Density & 
Specific Energy

Cell Capacity

Reliability

Cycle Life

Data Replication – No Hero Cells!

Cycling protocol

Temperature
Electrode Composition

Electrode Loading 
Electrolyte Loading 

Cell format and size



Solar Has Standardized Cell and Module Testing – Why Can’t We?



Industry Consortia and Government Supported Battery Testing Facilities Needed

What services should be provided? 

• Set guidelines for evaluation

• Build and test commercially viable cells 

• Evaluate components and cells – standardize reporting

Incentives for Stakeholders

• Big Industry – de-risk decision making on external innovation for next-gen products

• Startups & Small Businesses – clear goalposts to raise capital and attract partners

• Academia – mandated for all government financed R&D

Impact

• Trust building across the industry

• Apples-to-apples comparisons 

• Enhanced tech transfer

• More venture dollars flowing into the space

• More efficient capital deployment



Greater Transparency with 3rd Party Validation Drives Smarter Deployment of Capital

vs.

?



Vertical Integration Drives Faster Battery Innovation – Will all OEMs go this Way?

OEMBATTERY PACK MFGCELL MFGRAW MATERIALS



Key Takeaways – Getting to Smarter, Less, and Longer Faster

Better Gates

• Standardization
• Transparency
• 3rd Party Testing

Better Predictions

• Early life indicators
• Data-driven analysis

Better Outcomes

• More trust
• Accelerated innovation
• Increased ROI
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