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 Plug-in vehicle market and 
business development 
www.PlugInConnect.com 
 

 Charging information for 
condos and apartment buildings 
www.MultiHousingCharging.com 

 

 Charging information for workplaces 
www.WorkplaceCharging.com 
 

 MN Plug-in Vehicle Owners’ Circle 
www.pluginconnect.com/mnpevowners.html 
 

 EV market expert at Fresh Energy 
www.Fresh-Energy.org 

 



New for Fall 2018! 
 Electric Vehicle Market and Technologies, 

 ETLS 699-01, CRN: 43150 
 A one semester introductory graduate course exploring the key 

areas of electric vehicle market and technologies. This course 
will provide an understanding of the present state of electric 
vehicle market and technologies, perspectives on the dynamics 
of the market and plenty of ideas on future opportunities. This 
course will provide a solid foundation for anyone considering 
future career or business options with EVs and related 
technologies in this fast-growing field. 
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 Over 1,000,000 plug-in 
vehicles on US roads. 
 

 Over 7000 PEVs in MN.  
Over 50 million gas free 
miles in 2017. 

 Very high satisfaction: Over 90% of owners say 
their next vehicle will be a PEV too. 
  

 People are hesitant to try new things but we are 
approaching the tipping point.  
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Iceland 22% 

Sweden 12% 
California 10% 

China 4.2% 
USA 2.0% 
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Nissan Leaf 2018 

Chevrolet Bolt 

Tesla Model 3 

Tesla Model S and X 

Chevrolet Volt 2017 and Honda Clarity PHEV 

Chrysler Pacifica PHEV 

BMW 330e, Mitsubishi Outlander, Toyota Prius Prime, Volvo XC 90, Ford Fusion Energi, etc 

Nissan Leaf 2012 

Chevrolet Volt 2012 
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www.PlugInConnect.com/
mnpevmodels.html 
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Level 1 
120 Volt 

DC fast charge 
Level 2 

240 Volt 
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Phase 1(2018-2019) 
 DCFC stations at 30- to 

70-mile increments along 
identified highways 

 Minimum 50 kW 
 Adequate conduit size at 

each station for future 
upgrades as well as space 
for extending the parking 
pad. 

 Encourage renewable 
energy  (wind and solar)  
(Utility program or energy 
credits)  



 

Flexible loads:   



ICE EV 

Efficiency 25MPG = 
0.74miles/kWh 

>100MPGe = 
3miles/kWh 

Annual fuel consumption 970 gallons 0  

Annual energy consumption 33,000kWh 8100kWh 

Cost $2.5/gallon $0.07/kWh 

Annual energy cost $2,425 $570 

Annual saving $1.855 

 Average American drives 13,500 miles/year 

 Average household has 1.8 drivers 

 Average household driving 24,000 miles/year 

 For comparison average American household consumes
   11,000 kWh of electricity annually 





 

 New service product 

 Client attraction and retention 

 Future proofing the property 

 LEED points 

 Property value increase 

 Green credentials and publicity 



California Green Building Standards Code 2016 
 
 Both residential and non-residential  
◦ 3 % of parking spots (residential) 
◦ 6 % of parking spots (non-residential) 
◦ 208/240V 40A circuit breaker 
◦ Conduit size minimum 1 inch  

 

 Cost estimates: 
◦ $53 for single family homes 
◦ $110 for multi housing buildings 



1 Point for Green Parking and Electric Vehicle 
Charging 

 Designate 5% of all parking spaces for green 
vehicles  

 Install Electric vehicle Supply Equipment (EVSE) in 
2% of all parking spaces used by the project. 

  The EVSE must: 
◦ Be Level 2 (208/240V) or higher 
◦ Use standardized connector (J1772) 
◦ Be networked and be capable of participating in a 

demand-response program or time-of-use pricing to 
encourage off-peak charging.  
 
 

Source:  
LEED Reference Guide 



 Electrical service  
 Breaker panel capacity 
 Future expansion 
 Proximity to the 

electrical service 
 Safety 
 Cord management  
 Connectivity 
 Lighting 
 Signage 



Dedicated parking 
Low installation 

costs 

Mostly Level 1 

No ongoing network 
fees 

Affordable stations 

Flat monthly fee 

Public stations  
provide flexibility 

Payroll deduction 

WPC 
Simple 





Metering and Payment Systems Table Power and Energy Calculator tool 

Multi Housing Charging worksheet 



 



 Over 20 case studies from the Twin Cities 

www.multihousingcharging.com/case-studies.html  

MHC Case Studies 

http://www.multihousingcharging.com/case-studies.html
http://www.multihousingcharging.com/case-studies.html
http://www.multihousingcharging.com/case-studies.html
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