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● AC Level 1: (120 V) 
○ Home/ mobile 

○ 3 to 5 RMPH

● AC Level 2:  (208/240 V) 
○ Home/ public/ workplace

○ 10 to 80 RMPH

● DC Fast Charging (Level 3): (480+ V) 
○ Public/ workplace / retail

○ 60 to 600 RMPH

RMPH = Range Miles per Hour when charging

Standard charging power levels 

EV Supply Equipment (EVSE = EV Charger) 



Charging Standards

● Now, all US EVs use standard AC & DC connectors except 

Tesla:
○ AC: SAE J1772

○ DC: Combo Charging Standard (CCS1)

○ DC: CHAdeMO (Japanese EV Standard)

● Tesla uses one connection for AC and DC
○ North American Charging Standard (NACS)

● Starting in 2025 – Migration to NACS
○ Major EV OEMs 

○ Major EVSE vendors 

○ CHAdeMO phasing out in new products

○ Goal: allow network of Tesla and US DCFCs to charge any EV (in time)

● Adaptors are /will be available to charge between standards

J1772

NACS

CCS

CHAdeMO

Adapters



EV Acceptance Rate

● Amount of power on board power 

management systems allow to pass to 

battery

● Applies to AC and DC charging

● Vehicle dependent 



EV Charging and Range Factors

● Acceptance Rate: vehicle dependent 

● Delivery Rate: EVSE Dependent
○ AC Level 2: up to 19.2 kW

○ DC Fast Chargers – up to 200 kW

○ HP DC Fast Chargers – up to 350 kW

○ MPC DC Fast Chargers – up to 1 MW

● Rate determined by lesser of delivery or 

acceptance rate

● Range depends on EV battery size 
○ Larger EVs take more energy per kWh 

● Battery Thermal Management Systems
○ Key to longevity

○ Can get more miles per charge



Energy Management Systems (EMS) 

● Load or power management- manage amperage at 

EVSE, circuit, panel or facility

● Increasingly common – allows more EVSEs to be 

installed and share facility power

● Can allow launch of EV charging w/o service upgrade 

and minimize infrastructure costs



Finding EV Charging Stations

● Alternative Fuel Data Center Station Locator

● Plugshare

● Plugshare Trip Planner

● Google Maps – enter “EV Chargers near me”

Trip Planner

Plugshare

AFDC

“EV chargers 

near me”

https://afdc.energy.gov/stations#/find/nearest
https://www.plugshare.com/
https://www.plugshare.com/trip-planner.html
https://www.google.com/maps/
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Fleet Stakeholder: Business Case Evaluation Steps
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Business Case Evaluation Resources

● Fleet Assessment Tools

○ Contact ComEd EV Smart for free Fleet Electrification 

Assessment

○ AFLEET – US DOE at Argonne – Life Cycle Cost 

analysis, Emissions 

○ North American Council for Freight Efficiency (NACFE)  

Medium Duty Trucks Total Cost of Ownership

mailto:EVsmart@comed.com
mailto:EVsmart@comed.com
https://afleet.es.anl.gov/home/
https://nacfe.org/research/electric-trucks/#medium-duty-electric-trucks


Fleet Assessments

● Vehicle inventory

● Usage profiles 

● Replacement plans

● Goal: define candidate 

vehicles to replace



Fleet Assessments
● Vehicle inventory

○ Vehicle types and uses
○ Fuel type
○ Quantities
○ Other characteristics

● Usage profiles 
○ Type of use (admin, payload, police/fire, emergency, delivery, 

snowplow, construction vehicle …)
○ Vehicle age / mileage / operating hours
○ Annual miles/hours of operation
○ Annual energy consumption (kWh, gallons)
○ Annual maintenance profile (cost, items, frequency) 
○ Annual environmental outputs by vehicle
○ Special uses (PTO, pursuit, emergency…)

● Replacement plans
○ Maintenance history
○ Sort by age, miles, site
○ Experience
○ Budget

● Goal: define candidate vehicles to replace
○ Which ones can be electrified?



Assess Operational Impacts

● Operational impacts for home-based recharging (differentials from current)
○ Parking locations
○ Parking /charging dwell time
○ Traffic flow for charging areas
○ Considerations for sharing EVSEs with public

●New considerations when changing to EVs
○ Define performance requirements 
○ Logistics
○ Vehicle Range
○ Battery Capacities (kWh)
○ Temperature impacts
○ Effects of DCFC vs. L2 on battery life
○ AC /DC Acceptance Rates
○ Operations & Maintenance needs
○ Warranties



Assess Operational Impacts

● Operational impacts for home-based recharging (differentials from current)
○ Parking locations
○ Parking /charging dwell time
○ Traffic flow for charging areas
○ Considerations for sharing EVSEs with public

●New considerations when changing to EVs
○ Define performance requirements 

■ Vehicle duty cycles, operating hours, etc.
■ Acceleration, Torque and Power
■ Space – storage space impacts
■ Weight - payload impacts

○ Logistics, duration and location (home/remote) of recharging vs. refueling 
○ Vehicle Range
○ Battery Capacities (kWh)
○ Temperature impacts
○ Effects of DCFC vs. L2 on battery life
○ AC /DC Acceptance Rates
○ Operations & Maintenance needs
○ Warranties



Identify and Qualify Candidate EVs

● Based on replacement and sustainability 

strategies
○ Select replacement vehicle candidates and 

sites

○ Estimate near- and longer-term demand

○ Convert to energy demand for EVs

○ Estimate fuel and maintenance savings by 

changing

○ Identify operational changes & impacts



Identify and Qualify Candidate EVs 

Available Electric Vehicles
● Advanced Vehicle Search: AFDC – LINK
● Find EVs in Illinois (ComEd) – LINK
● Federal tax credit info – LINK
● Shop EVs by make, model, zip code (Plugstar) LINK
● EVs: Prices for EVs sold in the US (Car & Driver) LINK
● Compare EV choices Side-by Side: USEPA Fueleconomy.gov LINK
● Find Used EVs (Edmunds) – LINK

General EV Info
● Green Vehicle Guide (USEPA – LINK
● IEA Global Outlook EVs 2022 - LINK

https://afdc.energy.gov/vehicles/search/results/?view_mode=grid&search_field=vehicle&search_dir=desc&per_page=all&current=true&display_length=25&fuel_id=41,57,-1&category_id=27,25,29,9,-1&manufacturer_id=365,377,211,410,235,231,215,223,225,409,379,219,213,209,351,359,385,275,424,361,387,243,227,239,425,263,217,391,349,381,237,221,347,395,434,67,394,117,201,139,0,426,415,113,205,408,71,5,51,9,13,11,57,81,435,416,195,141,197,417,121,53,397,418,85,414,21,17,143,23,398,27,399,31,207,396,107,35,193,125,419,115,37,147,405,199,-1
https://www.comed.com/SmartEnergy/InnovationTechnology/Pages/FindVehiclesChargers.aspx
https://fueleconomy.gov/feg/tax2023.shtml
https://plugstar.com/
https://www.caranddriver.com/features/g32463239/new-ev-models-us/
https://fueleconomy.gov/feg/evsbs.shtml
https://www.autotrader.com/cars-for-sale/electric
https://www.epa.gov/greenvehicles
https://afdc.energy.gov/vehicles/search/results/?view_mode=grid&search_field=vehicle&search_dir=desc&per_page=all&current=true&display_length=25&fuel_id=41,57,-1&category_id=27,25,29,9,-1&manufacturer_id=365,377,211,410,235,231,215,223,225,409,379,219,213,209,351,359,385,275,424,361,387,243,227,239,425,263,217,391,349,381,237,221,347,395,434,67,394,117,201,139,0,426,415,113,205,408,71,5,51,9,13,11,57,81,435,416,195,141,197,417,121,53,397,418,85,414,21,17,143,23,398,27,399,31,207,396,107,35,193,125,419,115,37,147,405,199,-1


Shopping for EVs: 

AFDC Advanced Vehicle Search 

As of 2023/2024 (Models)
• 101 Sedan/Wagon

• 104 SUVs

• 8 Pickups

• 4 Step Vans

• 15 Tractors

• 23 Cab Chassis

• 23 Vans & Shuttle Buses

• 32 Transit Buses

• 16 School Buses

• 31 Refuse Trucks

• 339 All models

19https://afdc.energy.gov/vehicles/search/

https://afdc.energy.gov/vehicles/search/
https://afdc.energy.gov/vehicles/search/


Additional Resources: EVs By Vehicle Vendor

USED EVs PICKUPs SUVs VANS / SHUTTLES MEDIUM & HEAVY-DUTY TRUCKS

Carmax LINK Rivian R1T LINK GEST Shuttle LINK Kenworth Electric (Class 6)

Autotrader LINK Ford F-150 Lightning LINK Brightdrop EV600 LINK Tesla Semi (Class 8)

MYEV EV 

Marketplace LINK
Bolinger B1 & B2 LINK Arrival LINK

Daimler Freightliner eCascadia (Class 8) 

Trucks

Lordstown Endurance LINK Lightning Motors LINK BYD Class 6 to 8 Trucks

Canoo LINK
Lion Electric (Illinois) – Class 6 and 8 Trucks 

and Buses

Tesla Cybertruck LINK Volvo Trucks

GMC Hummer EV SUT LINK E-Trio Trucks

Tata (India) LINK

Workhorse LINK

Chevy Silverado (2024) LINK

TECHNICAL INFORMATION

DC Acceptance Rate Data

AC EV Acceptance Rate Table

EVs: Miles per kilowatt hour List for AC Charging (eco cost savings.com) LINK

https://www.carmax.com/cars/electric
https://rivian.com/r1t
https://www.gestcarts.com/
https://www.kenworth.com/trucks/k270e-k370e/
https://www.autotrader.com/
https://www.ford.com/trucks/f150/f150-lightning/2022/
https://www.gobrightdrop.com/?ppc=MICROSOFT_700000002174590_71700000079701928_58700006694404147_p60554180033&gclid=3b68a09b385414a286fec0cd4c441918&gclsrc=3p.ds&&campaignid=402154612&adgroupid=1271036118704794&keyword=%2BBrightDrop%20%2BEV&device=chttps%3A%2F%2Fwww.gobrightdrop.com%3Fppc%3DMICROSOFT_700000002174590_71700000079701928_58700006694404147_p60554180033%26gclid%3D3b68a09b385414a286fec0cd4c441918%26gclsrc%3D3p.ds%26%26campaignid=402154612&adgroupid=1271036118704794&keyword=%2BBrightDrop%20%2BEV&device=c
https://www.tesla.com/semi
https://www.myev.com/
https://www.myev.com/
https://bollingermotors.com/
https://arrival.com/
https://freightliner.com/trucks/ecascadia/
https://freightliner.com/trucks/ecascadia/
https://www.lordstownmotors.com/
https://lightningemotors.com/
https://en.byd.com/truck/
https://www.canoo.com/
https://thelionelectric.com/en
https://thelionelectric.com/en
https://www.tesla.com/cybertruck
https://www.volvotrucks.us/trucks/vnr-electric/
https://www.gmc.com/electric/hummer-ev
https://etrio.in/
https://light-trucks.tatamotors.com/autoexpo-product.aspx
https://workhorse.com/
https://en.wikipedia.org/wiki/Chevrolet_Silverado_EV
https://insideevs.com/news/348233/electric-car-dc-fast-charging-comparison/
https://energywisemnstore.com/content/Time-to-Charge-Chart-Clipper-Creek.pdf
https://ecocostsavings.com/electric-car-kwh-per-mile-list/#:~:text=Overall%2C%20electric%20cars%20consume%20between,and%200.87%20kWh%20per%20mile.


Identify Fleet Incentives

1. EVs – state, federal, local, utility

2. EVSEs – state, federal and local

3. EV charging infrastructure (“Make Ready”): state, federal, local, utility

4. Energy costs
○ Consumption and Peak demand

○ Rate choices: 

■ Retail vs. Watt-hour, time of day

■ Franchise agreement for municipalities



Fleet Site Assessments

● Pick one site
● EV Charging Solution Decisions: Supply > Demand

○ Demand Profile
■ Max daily / annual power (peak demand, kW), consumption (kWhr/year)
■ Operational impacts related to EV recharge rates 

(range miles per hour connected) and daily range
■ Number of EVs, daily recharge miles
■ Define charging level (L2, DCFC), power (kW), number of EVSEs

○ Supply Profile
■ Site-specific assessment of current power availability
■ Confirm utility power capacity for new demand
■ Determine need for electrical service upgrade – how much, 

including future proofing?
■ Infrastructure 

● Locations of electrical panels relative to EV parking
● Application of conduit distribution networks for branch runs 

(EV Capable, EV Ready, EVSE Installed)
■ Use of Energy Management Systems (load sharing) to optimize building power



Fleet Site Assessments

● Preliminary grid capacity 

assessment
○ ComEd EV Load Capacity Mapping Tool

■ Power ranges

■ Views

● Establish electric feeders near site

● Get help from ComEd

● Contact early in process

Overlapping 

regions

https://exelonutilities.maps.arcgis.com/apps/webappviewer/index.html?id=8d4f22be2a3b47b0bb86ca5438a8dd69


Cumulative Cash Flow for EV Infrastructure Investments and EVs

EVs = Electric Vehicles

EVSE =  EV Supply Equipment 24
EVCI =   EV Charging Infrastruture

UI =      Utility Infrastructure



Utility Perspectives

● Contact the utilities early in your planning

● Make sure you consider electric supplies for any properties 

○ Develop initial utility consumption and peak demand estimates 

○ Property within reasonable distances 

■ At peak demand capacities (distribution power)

○ Understand utility make ready needs and costs

○ Find out what the utility can do for you

○ Understand rate structures for your business plans

○ Consider future demand

25



Return on Investment Analysis: 

Fleet Home Based EV Charging

Variables: One-Time PROJECT COSTS

• EVs and EVSE Planning

• Site Assessments

• Project Engineering

• Installation and commissioning 

Variables: One-Time CAPITAL EXPENSES

• EV Charging Related Costs

o New EVSEs

o New EV charging infrastructure

o Networking and communication hardware

• Facility Infrastructure Modifications 

o Maintenance needs

o Parking areas: resurfacing, traffic flow 

management, bollards, striping and signage

DIFFERENTIAL CAPITAL EXPENSES 

• Electric Vehicles vs. Alternatives (w/ Incentives)

Variables: OPERATING EXPENSES

NEW OPERATING EXPENSES / REVENUES

• Networking and communication costs ($/yr./port)

• Electricity Consumption (kWh/yr.)

• Demand Charges (peak kW each month)

• Electric Utility Infrastructure Costs

• Revenue generation

DIFFERENTIAL OPERATING EXPENSES 

• O&M labor: current vs. new labor

• Energy Costs- petroleum vs. electricity

• Infrastructure Maintenance: Regular and Major Maintenance

• Vehicle Maintenance: Regular and Major Maintenance

• Insurance Costs

• EV warranty costs

• EVSE warranty costs

• Lease and finance charges

• Marketing costs

• Motor Vehicle Fuel and Use Taxes (state, federal, local), if not exempt

• Incentives



Cumulative Cash Flow for EV Infrastructure Investments, and EVs

Assumptions for Graph

EVs = Electric Vehicles

EVSE =  EV Supply Equipment 27
EVCI =   EV Charging Infrastruture

UI =      Utility Infrastructure



Thank You

Tim Milburn

Tim.Milburn@greenways2go.com

847-826-3314

www.greenways2go.com

mailto:Tim.Milburn@greenways2go.com
http://www.greenways2go.com/
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