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Background

• Large-scale EV charging is increasing in popularity

• Companies are installing large numbers of EV chargers

– Require charge scheduling algorithms to maximize benefit of resources

• Present a modifiable real-time smart-charging algorithm

– Maximize energy delivered

– Minimize energy costs

– Uphold infrastructure constraints

• Data available via GISMO group at SLAC + Google
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Real-Time Smart Charging Algorithm

• Departure time scenario 
generation

• Certainty equivalent future
model for EV arrivals

• Convex/concave objective 
functions 

• Coupling constraints
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Data
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• Access to 5 years of historical 
ChargePoint charging data at 
several locations

• Examined 1 month period 
(June 2019)

• Google campus 

– 57 EV chargers

– 50-100 EVs arriving per day

– PG&E E-19 rate structure



Results
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Evolution of location’s total charging 

profile throughout the day Comparison of predicted vs actual total 

charging profile



Results

• Varied local transformer capacity

• Varied initial power delivery to
each EV

– Minimum energy guarantee

• Real-time smart charging
algorithm allows for less 
infrastructure investment 
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Conclusions

• Companies are installing EV charging infrastructure

• However, benefits of this infrastructure are not maximized
unless a smart-charging strategy is implemented

– Presented a real-time smart charging algorithm

– Extends the utility of constrained infrastructure

• Future work: Include more realistic utility functions and more 
revenue, profit, user-utility comparisons
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