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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 EV Owners
www.pluginconnect.com/mnevowners.html

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



 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 1,400,000 plug-in 
vehicles on US roads.

 Over 11,000 PEVs in MN.  
Over 100 million gas 
free miles in 2019.

 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. 

Photo: Chevrolet



March 2018 survey.
n= 1003

April 2019 survey.
n= 413

Data: AAA, 
UCS, Consumer Reports
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www.EVInfoList.com



Make and Model IIHS rating Results report

Audi e-tron Top Safety Pick +
https://www.iihs.org/ratings/vehicle/audi/e-tron-4-door-suv/2019

BMW i3 Good
https://www.iihs.org/ratings/vehicle/bmw/i3-4-door-hatchback/2019

BMW i8 Not rated yet

BMW X5 xDrive40e Top Safety Pick +
https://www.iihs.org/ratings/vehicle/bmw/x5-4-door-suv/2019

BMW 330e Top Safety Pick +
https://www.iihs.org/ratings/vehicle/bmw/3-series-4-door-sedan/2019

BMW 530e Top Safety Pick + https://www.iihs.org/ratings/vehicle/bmw/5-series-4-door-sedan/2019

BMW 745e Not rated yet

Chevrolet Bolt EV Top Safety Pick
https://www.iihs.org/ratings/vehicle/chevrolet/bolt-4-door-hatchback/2019

Chevrolet Volt Good
https://www.iihs.org/ratings/vehicle/chevrolet/volt-4-door-hatchback/2019

Chrysler Pacifica Hybrid Top Safety Pick
https://www.iihs.org/ratings/vehicle/chrysler/pacifica-minivan/2019

Ford Fusion Energi Good
https://www.iihs.org/ratings/vehicle/ford/fusion-4-door-sedan/2019

Honda Clarity PHEV Not rated yet

Jaguar I-PACE Not rated yet

Kia Niro PHEV Top Safety Pick +
https://www.iihs.org/ratings/vehicle/kia/niro-plug-in-hybrid-4-door-wagon/2019

Mercedes- Benz GLC350e Top Safety Pick +
https://www.iihs.org/ratings/vehicle/mercedes-benz/glc-4-door-suv/2019

Mini Cooper  S E ALL4 Good
https://www.iihs.org/ratings/vehicle/mini/countryman-4-door-hatchback/2019

Mitsubishi Outlander PHEV Good
https://www.iihs.org/ratings/vehicle/mitsubishi/outlander-phev-4-door-suv/2019

Nissan Leaf Good
https://www.iihs.org/ratings/vehicle/nissan/leaf-4-door-hatchback/2019

Porsche Panamera S E-hybrid Not rated yet

Porsche Cayenne S E-hybrid Not rated yet

Tesla Model 3 Top Safety Pick +
https://www.iihs.org/ratings/vehicle/tesla/model-3-4-door-sedan/2019

Tesla Model S Good
https://www.iihs.org/ratings/vehicle/tesla/model-s-4-door-hatchback/2017

Tesla Model X Not rated yet

Toyota Prius Prime Top Safety Pick
https://www.iihs.org/ratings/vehicle/toyota/prius-prime-4-door-hatchback/2019

Volvo S90 T8 Top Safety Pick
https://www.iihs.org/ratings/vehicle/volvo/s90-4-door-sedan/2019

Volvo XC60 T8 Top Safety Pick
https://www.iihs.org/ratings/vehicle/volvo/xc60-4-door-suv/2019

Volvo XC90 T8 Top Safety Pick
https://www.iihs.org/ratings/vehicle/volvo/xc90-4-door-suv/2019
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https://www.iihs.org/ratings/vehicle/volvo/xc60-4-door-suv/2019
https://www.iihs.org/ratings/vehicle/volvo/xc90-4-door-suv/2019
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Work, 10%

Public, 5%

Home, 85%
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Clipper Creek,
ChargePoint, ABB
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Map: PlugShare.com



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) 



20

Highway Fast Charging Corridors
• 1,100 miles from Phase 1 (22 

stations)
• Nearly 2,500 miles proposed in 

Phase 2 (43 stations)

15% of Phase 2 Funds = $3,525,000
• 90% Fast charging 
• 10% Level 2 charging

Map and info:
MPCA



❖25MPG
❖970 gallons
❖33.7 kWh/gallon
❖33,000kWh
❖$2.5/gallon
❖$2,425

❖3 miles/kWh

❖8,100kWh
❖$0.07/kWh
❖$570 

13,500miles/year x 1.8 drivers =24,300miles/year

Annual energy cost difference: $1855.  

ICE household EV household  



Flexible loads:  





 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



The WPC Advanced concept 
provides more flexibility and 

functions for employers who are 
ready to take the next step. 

WPC ADVANCED

The WPC Simple concept is developed 
to give employers an affordable and 

easy way to provide workplace 
charging for their employees.

WPC SIMPLE

Non-networked EVSEs
80% Level 1 and 20% Level 2
EVSEs $400-$600
No ongoing fees

Smart Level 2 EVSEs
EVSEs $1000-$4000
Annual connectivity fees $100-$300
Payment fees

Choose the approach that works best for your organization and
remember that you can always upgrade later from simple to advanced.

LOW COST APPROACH HIGHER COSTS, MORE FUNCTIONS

Workplace Charging approaches



10 Level 1 EVSEs (low power, easy 
pricing)
2 level 2 EVSEs
Future-proof with extra conduit 
and breaker capacity

ICEing: An Internal Combustion Engine (ICE) vehicle parking in a EV charging space

50% more charging stations than 
the present number of EV owners 
at your workplace
Future-proof with extra conduit 
and breaker capacity

Close to electrical service
Not prime location to keep the 
ICEing down
Dedicated parking
No need to move cars around during 
workday

Close to electrical service
Not prime location to keep the 
ICEing down
First come – First serve
Provide enough EVSEs

WPC SIMPLE WPC ADVANCED

INITIAL INSTALLATION

LOCATION



No ICEing
Need to charge
Dedicated spots marked with 
registration plate numbers

No ICEing
Need to charge

Monthly flat fee (payroll deduction)
For example: Level 1 20$, 
Level 2 $30
WPC Pricing calculator tool

Pricing per user group:
Employees, Fleet, Visitors
Should be a bit more expensive 
than home charging

WPC SIMPLE WPC ADVANCED

PARKING ENFORCEMENT

PRICING



Shared smart Level 2 stations
for employees/visitors
Prime location
Higher fees

Access control
Data collection and 
reporting
Power sharing and control

WPC SIMPLE WPC ADVANCED

PROVIDE FLEXIBILITY SMART FEATURES

REMEMBER TO CONTACT YOUR ELECTRIC UTILITY COMPANY TO SEE

HOW THEY COULD HELP

ENGAGE DRIVERS AND GAUGE INTEREST BY SURVEYING YOUR EMPLOYEES WITH
WPC SURVEY TOOL 

For more information visit WorkplaceCharging.com





Metering and Payment Systems Table Power and Energy Calculator tool

Multi Housing Charging worksheet





 Choose the location

 Figure out the charging functions: home, 
workplace, fleet, corridor, destination…

 Who will use it?

 Which stations would you use?

 How will users pay for the service? 

 Who do you partner with to make this happen?

 Future expansion?

 Stakeholder benefits. 



Jukka Kukkonen, 
PlugInConnect, LLC
jukka@pluginconnect.com

http://www.pluginconnect.com/
http://www.pluginconnect.com/

