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projects and reports at: 
https://acep.uaf.edu/projects-(collection)/bee.aspx



User Input
● Community
● Vehicle type
● Daily mileage
● Price of gas

Advanced:
● Utility info (rate/emissions)
● Vehicle efficiency
● Home solar
● Block heater use and idling 

for gas vehicle
● Garage/temperature
● Weekend mileage

Tinyurl.com/AKEVCalc



Output

● Cost comparison
● Climate emissions 

comparison
● Monthly electricity use for 

EV



Grid 
needs 

storage

EVs in AK 
need cleaner 

power/ 
incentives

Win-Win?

Opportunity?





EV adoption forecast - Cicilio et al.
Load, Electrification Adoption, and Behind-the-Meter Solar Forecasts for Alaska’s Railbelt Transmission System

https://doi.org/10.3390/en16176117

https://doi.org/10.3390/en16176117


2050 EV load forecast - Cicilio et al.



2050 Baseline Load Forecast - Cicilio et al.



EVs could 
satisfy global 
short-term 
grid storage by 
2030
Xu et al – Nature 
Communications 1/17/23 



CEC EV Use Case
Grid BESS vs. EVs

• CEC BESS COST: $2,000,000
• 1MW, 1 MWh Storage
• Equivalent 52 ‘20 Nissan Leaf Cost
• 52 Nissan Leafs = 3.2 MWh Storage
• Can Balance CEC Grid with 16 Leafs
• Can Balance localized microgrids
• Substantial Customer Benefits:

• Free Car
• Free Electricity
• Energy Security
• Reduces other’s electric bills
• Portability (take your microgrid 

anywhere) 



The path to get there:



even managed 
charging could 
produce a lot of the 
benefits of storage…





Twitter: The US Census musing on the load-balancing 
benefits of timed EV charging - in 1912.

National Museum of American History







Heat pump adoption forecast - Cicilio et al.



2050 Heat pump load forecast - Cicilio et al.



2050 load forecast (moderate) - Cicilio et al.



2050 load forecast (High adoption) - Cicilio et al.



UAF is an AA/EO employer and educational institution and prohibits illegal discrimination against any individual.
The ARCTIC program  is an initiative supported by the Office of Naval Research (ONR) Award # N00014-18-S-B001. acep.uaf.edu

Beneficial and Equitable 
Electrification Home 
InnoVation Experiment 
(BEEHIVE)
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Thermal storage

EV 
Charger

Heat 

Pump

240V split phase, 
research grade 
metering, smart 
panels/breakers 
or other controls
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Michelle Wilber 
mmwilber@alaska.edu

Questions?

mailto:mmwilber@alaska.edu

