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Motivation and context



Motivation

- Electric vehicles are becoming more 
common, with them comes demand for 
chargers and charging itself

- However, infrastructure for charging is 
not easy or quick to build

- Conflicting trends:
- Charging demand is accelerating

- It is more and more difficult to build charging 
stations

- Can we better characterise EV charging?
- To build infrastructure more efficiently

- To detect systemic challenges in capacity

- To utilize EV charging potential in grid 
balancing
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Current situation: in some places, potentially 
reaching an inflection point
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Building on previous work at Stanford

• Building on paper in Nature Energy: 
“Charging infrastructure access and 
operation to reduce the grid 
impacts of deep electric vehicle 
adoption” by Powell, S. et al.

• First characterisation of EV charging 
demand between public and private 
EV chargers, with breakdown to 
sources of demand

• Focus geography: California
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Data pipeline



General work data flow scheme
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Model



Data showcase: Charging points
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Charging point count per ZSJ / BAU



Data showcase - Area typology
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Typology per ZSJ - Basic Administrative Unit (BAU)
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Results



Charging and chargers share development per type 
in the dataset (2020-2022)
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Consumption modelling: EV charging
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Machine learning based generative AI approach to 
EV charging demand curves based on data
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Limitations and next steps

Limitations
• Limited timeframe of 

currently analyzed dataset

• Currently narrowly defined 
geography used for 
demonstration

• Some features not explored 
or unavailable, such as 
population movement or EV 
adoption per location
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Next Steps
• Expanding timeframe of dataset

• Improving explainability by visualising 
effect of individual inputs onto resulting 
load curve shape

• Expanding the robustness of our findings 
through validation on data from different 
geographies

• Connecting the dots:
• Where and when will we reach 

infrastructure (wire, transformer, …) 
capacity due to EV charging?

• Can we use the capacity of EVs plugged in 
to public chargers to balance the grid?
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Conclusion



1

2

3

Conclusion

This can help Distribution System Operators (DSOs) in efficiently 

planning infrastructure expansion

Location of public EV chargers greatly affects their load curve 

shapes during the day
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We can use generative AI to reliably predict EV load curves even 

in locations where EV chargers are not yet present



Thank You
contact: marek.miltner@stanford.edu

marek.miltner@cvut.cz
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