
EVSE Considerations 

 

Bryan Roy 

Senior Engineer 



Terminology 

Plug-in Electric Vehicle (PEV): Any electric vehicle 

(EV) that plugs-in; battery electric vehicle (BEV), 

plug-in hybrid-electric vehicle (PHEV), and 

extended range electric vehicles (EREV). 

PEV Inlet: The device on the PEV 

into which the PEV connector is 

inserted for energy transfer and 

information exchange.  



Terminology 

Electric Vehicle Supply Equipment (EVSE): 

conductors, PEV connectors, attachment 

plugs, and all other fittings, devices, power 

outlets, or apparatus installed specifically 

for the purpose of delivering energy from 

the premises wiring to the PEV. 

PEV Connector: A device that, by insertion 

into an PEV inlet, establishes an electrical 

connection to the PEV for the purpose of 

energy transfer and information 

exchange.  



SAE J1772 Connector 

Power: 2 pins (AC Line 1 & AC Line 2/neutral) 

Ground: First to engage, last to disengage and 

break (for safety) 

Proximity Detection: Prevents the car from moving 

while charging (for safety) 

Control Pilot: Last to engage, first to disengage and 

break, communicates charge rate available to 

determine amount of current allowed for the 

vehicle being charged. 

Power (AC Line 1) 
Power (AC Line 2) 

Control Pilot 

Ground 
Proximity 
Detection 



EV Owners 



EVSE Rating Levels 

6 



AC Level 1 cord-and-plug connected (portable) 
Single-phase 120 V, up to 16 A (1.9 kW) 

Typically 8 to 16 hours for a complete charge 

AC Level 2 wired to individual branch circuit 
Single-phase 208 V or 240 V, up to 80 A (19.2 kW) 

3.3 kW PEV charger will have a charge time          

about 42% of the 120-volt charge time 

Typically 4 to 6 hours for a complete charge 

Similar to an electric cloths dryer or electric 
range/stove 

DC Fast Charge Level 1 
200-500 V DC, up to 80 A  (40 kW) 

Complete charge typically takes less than one hour 

Similar to a commercial HVAC system 

EVSE Charging Units 



The Right EVSE? 

DC Fast Charging 
Public Stations (15 minute dwell – rest areas) 

SAE Combo vs. CHAdeMo 

AC Level 2 
Residential 

Workplace (BEVs) 

Public Stations (1-2 hour dwell) 

AC Level 1 
Residential overnight charging 

Workplace (PHEVs, EREVs) 

Wireless Charging 

Battery Swapping 

eTRU Charging 



Charging for charging 

Free is nice, but not sustainable 

DC fast charging demand                                               

charges can be significant 
$25/kW in some territories 

20 kW to 50 kW thresholds 

Pay per kWh or/and hour 
Several states (CA, CO, FL, MD, VA) have passed laws 

specifically excluding EVSE service providers from public utility 

regulations if the electricity is used as a transportation fuel 

A vehicle with 3.3 kW charger and $4.00/gallon of gas; 

$2.00/hr or $0.61/kWh = 22 mpg gas equivalent car        

$1.32/hr or $0.40/kWh = 33 mpg gas equivalent car                

$1.00/hr or $0.30/kWh = 44 mpg gas equivalent car        

$0.43/hr or $0.13/kWh = 103 mpg gas equivalent car 

Decline in use of public EVSE 



EV Charging Rates 

Notification of EVSE installations is important 



EVSE Locations 

Sites with the greatest benefit for PEV drivers 

Home (single family and multi-family) 

Work  
Employees 

Higher education 

Medical campus 

Regional transit 

Company vehicles 

Retail and leisure destinations 

Dealerships 

Different considerations for residential, 

commercial, and public installations 



Installation Factors 

Where should the EVSE unit be placed? 

Cost 
Length of cable run from electrical panel 

Pavement 

Convenience for PEV drivers 

Green branding 

Signage 

Empty parking spaces 



Community Support 

Codes 

Mandating percentage of parking                                              
spaces to be EV-ready 

Permitting 

Streamlining: minor work label,                                                       
online forms, self-inspections 

ADA EVSE 

Parking space enforcement 

Getting “ICE’d” 

Grant funding 

Is EVSE deployment a                                                                          

social responsibility? 



EVSE Incentives 

Federal Alternative Fuel Infrastructure Tax Credit 
EVSE installed by December 31, 2013, is eligible for a tax 

credit of 30% of the cost, not to exceed $30,000. Permitting 

and inspection fees are not included in covered expenses. 

Residential fueling equipment purchased prior to 

December 31, 2013, receive a tax credit of up to $1,000. 

New York State Tax Credit 
50% up to $5,000 per installation (for businesses) from 

January 1, 2013 to December 31, 2013 

Cannot be used if you get grant money from NYSERDA 

NYSERDA EVSE Grants (PON 2301) 
 



NYSERDA EVSE  

$8M for 582 EVSE serving 900 charging spots 
ChargePoint – statewide deployment 

Leviton – statewide deployment 

NYPA – near NYC 

Car Charging/Beam Charging – NYC garages 

Frito-Lay – delivery trucks 

EV Connect – Marriot Hotels, Hertz 

Access Technology – Albany, Schenectady 

EVPass – malls 

Golub – Price Chopper 

City of Rochester 

Greater Long Island Clean Cities                                                           

– Multi-dwelling units 

 



INL AVTA 

Idaho National Laboratory 

U.S. Department of Energy (DOE) laboratory 

Supports DOE’s strategic goal to increase U.S. energy 

security and reduce dependence on foreign oil 

Advanced Vehicle Testing Activity (AVTA) 

DOE Vehicle Technologies Program’s singular field, 

tract, and laboratory based source of testing light-

duty whole vehicle systems and subsystems 

EV Project 
Build and study mature charging infrastructure 

ECOtality is the lead, with INL, Nissan and Onstar/GM as the 

prime partners, and 40+ other partners (electric utilities) 

ChargePoint America ARRA Project 
Deployment and monitoring of Coulomb EVSE 



INL AVTA 
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Breakout Sessions 

Municipal Planners and Building Code Officials 

Installers and Inspectors 

 

Useful resources 

Lessons learned 

Best practices 

Local experiences 
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