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Charge Forward.

According to a study by Northwest National Laboratory, existing U.S. electricity 
infrastructure has sufficient capacity to meet about 73% of the energy needs of the country's 
light-duty vehicles. Utilities, vehicle manufacturers, charging equipment manufacturers, and 
researchers are working to ensure that electric vehicles (“EVs”) and plug in hybrid electric 
vehicles (“PHEVs”) are smoothly integrated into the U.S. electricity infrastructure, with some 
utilities offering lower rates at off-peak times to encourage vehicle charging when electricity 
demand is lowest. EVs and many types of EV Supply Equipment (“EVSE”), commonly 
referred to as charging stations, can be programmed to restrict charging to off-peak times 
when electricity rates are lowest. 

Consumers and fleets considering the purchase of EVs or PHEVs are interested in having 
easy access to charging stations, just like they have with gasoline stations for their internal 
combustion engine (“ICE”) vehicles. As of March, 2018, there were 17,213 electric stations 
and 47,172 charging outlets in the U.S. 

An Introduction To EV Charging in The United States
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Although electric charging Stations are still less than 15% of the 121,466 gasoline stations 
in the United States today, the charging infrastructure is growing. In addition to individuals 
who are installing charging facilities at their homes, and commercial fleet companies that 
are installing charging stations at their fleet depots, cities and electric utilities around the 
country are installing charging facilities in order to encourage the adoption of EVs. More 
recently, companies like Walmart and Walgreens are installing both Level 2 AC and DC 
Fast chargers at many of their locations as a service to their customers. Walmart has 
already installed charging stations at more than 300 of its store locations in the United 
States.

In the U.S., most electric vehicles use the SAE J1772 standard for residential and 
commercial charging. 

Charging Equipment And Standards: The Basics

  Definition of SAE J1772 Levels

Source: Argonne National Laboratory Presentation to Society of Automotive Engineers
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As shown in the chart above, SAE J1772 chargers are either AC Level 1 or 2, or DC Level 
1 or Level 2. Because they operate at higher voltages and dramatically shorten charging 
times, DC chargers are often referred to as “DC Fast.” DC Fast chargers are less 
ubiquitous because they are more expensive than AC Level 2 chargers, and are also 
more expensive to install because they require greater power input. 

Other than Tesla, which has its own standard, DC Fast has two main standards, CHAdeMo 
and SAE/CCS. CHAdeMO is primarily the Asian standard (Kia, Nissan, etc.) and is 
somewhat less convenient than SAE/CCS, which is the western standard (BMW, Chevy, 
etc.).  CHAdeMO requires a separate connection point than J1772, whereas SAE/CCS 
uses the same connection point as level 1 and level 2.  

How much range can I expect from my EV?
While EV manufacturers typically quote range estimates for the EVs they produce, the 
actual range of an EV depends upon a number of factors. 

First and foremost, range depends upon the number of kWhs that are stored in the 
battery. An ICE vehicle with a large fuel tank will go further than one with a smaller tank. 
Similarly, an EV with a battery pack that stores more kWHs will have greater range than 
an EV with a smaller battery pack. ICE vehicles are designed to travel a certain number of 
miles on each gallon of gasoline. In the same way, one kWh of energy will enable an EV to 
travel a certain number of miles. Generally, the heavier the vehicle, the smaller the number 
of miles that the vehicle can travel on each kWh. For example, a bus will typically get less 
than one mile per kWh, while a passenger car may get more than three miles for the same 
amount of energy.

Secondly, range depends upon the way in which the EV is used. For example, an EV that 
travels at an average speed of 45 miles per hour will get less range than one where the 
average speed is 35 miles per hour. Similarly, an EV that makes maximum use of heating 
and air conditioning will get less range than one where the use of HVAC is less.

Finally, environmental factors also play a role. Just like cold weather adversely impacts

Frequently Asked Questions About EVs and Charging
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battery performance in an ICE vehicle, an EV operating in a colder climate will get less 
range than one that operates in the warmer parts of the country. Similarly, an EV 
operating on a flat landscape will get more range than one that operates in a hilly 
environment.

How long will it take to charge my EV?
The time to charge an EV depends on three factors:

First, it depends upon the number of kWhs of battery capacity---the more kWhs, the 
longer it will take to completely charge the vehicle--- and the degree to which the battery 
is depleted. 

Secondly, it depends on the type of charger that is used. Is the charger an AC Level 2 
charger, or a DC Fast?
• An AC Level 2 charger connects to an on-board-charge controller that is typically

 rated 6.6kW to 19.2kW, which governs the amount of charge the vehicle can receive
per hour.

• A DC Level 1 Fast Charger with a 45 kW connection will provide twice the miles/minute
charging as the AC Level 2 unit  that is rated 19.2kW (45 kW divided by 19.2 kW), and
over seven times the AC Level 2 unit that is rated 6.6 kW (45 kW divided by 6.6 kW).

Finally, charging times depend on the available grid capacity needed to support an SAE 
Level 2 or DC Level 1 charger.

Because it is not always necessary to charge a completely depleted battery, commercial 
EV users tend to focus on the number of range miles that can be added per one hour of 
charging. Similar to topping off a gas tank, charging an EV battery for an hour or less may 
provide sufficient range for the vehicle to return to the home base or complete the next 
trip.

Can I install a charger at my home?
Many EV owners will be able to meet their daily driving range requirements by charging 
overnight with AC Level 1 chargers. Provided that a power outlet on a dedicated branch 
circuit is available near the parking location, installations costs are minimal. Drivers with
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 less regular schedules, or longer commutes, may choose to purchase and install AC 
Level 2 charging equipment.

Charging outlets are frequently installed in the EV owner’s garage, but outdoor 
installation and charging is also safe, even if the vehicle is being charged in the rain. 
However, outdoor installations require outdoor-rated charging equipment. 

What is the difference between a Level 1, Level 2, and Level 3 charging station?
The difference between the levels of charging stations is the rate of charge, or the power 
delivery rate, of the station, which governs the amount of time it will take to charge the 
EV. 

How much electricity will my charger consume? 
That depends upon the number of miles that an EV is driven. For example, an EV that 
drives 40 miles per day may use an average of 13.2 kWhs of electricity. Assuming a 
national average cost of $0.12 per kWh, the cost to replace the energy consumed would 
amount to $1.58 per day, compared to from $6 to $10 or more at today’s gasoline prices.

Does it matter when I plug-in to charge? 
In order to maximize range and the life of the battery, it is advisable to charge an EV any 
time the vehicle is parked. Some utilities offer time-of-use rates, resulting in lower costs 
for off-peak charging. 

Are apartment owners and other commercial establishments installing charging stations?
As mentioned previously, companies like Walmart and Walgreens are increasingly 
installing both AC Level 2 and DC Fast chargers as a convenience to their customers. In 
addition, charging stations are increasingly being installed by apartment owners. As these 
companies and organizations have found, installing chargers drives customers to the 
store and attracts apartment buyers and renters, and are a visible testament to a 
company’s commitment to sustainability.

In order to make the charging infrastructure more efficient, “smart” or networked EV 
charging solutions can be structured to implement pricing policies that can make them
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self-funding and a possible additional revenue source. Charging solutions can also be 
structured to restrict access and set pricing by driver group, time of use and other criteria; 
track costs, revenues and energy savings; and measure ROI and environmental metrics 
with reports and analytics. 

What are the considerations for commercial fleets considering the use of EVs in their 
fleets and the installation of a charging infrastructure?
Fleets that choose to incorporate EVs into their operations must take into account 
several factors when planning for the installation of a charging infrastructure. The way in 
which the EV will be used is one of the most important. For example, how many miles will 
the EV be driven each day? When it is being used, will the EV be in operation constantly, 
or will there be times when the EV’s battery can be “topped off?” What is the route 
structure? Will the EV be used 24/7, or will there be long periods, such as at night, when 
the EV will not be in use?

The answers to these questions will determine if it is necessary for the fleet owner to 
install DC Fast chargers, or whether the use of AC Level 2 chargers will be sufficient. It will 
also determine how many chargers will be required and the extent to which the fleet 
owner can leverage government and utility resources to supplement its own charging 
infrastructure. Local governments and electric utilities throughout the United States are 
interested in promoting the use of EVs. As a result, city planners and local utility 
executives will be willing to work with fleet owners contemplating the use of EVs to plan a 
charging infrastructure. 

How much does it cost to install a charging station?
The answer to this question depends to a large degree on the type of charger that is 
required. For example, AC Level 2 chargers are significantly lower cost than DC Fast 
chargers. Moreover, installation costs are generally minimal for an AC Level 2 charger, 
while installation costs will be higher for DC Fast chargers that require more power to be 
drawn from the grid.

Below is a list of common chargers on the market with hardware prices and kW ratings. In 
general, AC Level 2 chargers can be sourced for well under $10,000, while DC Fast



Charge Forward.

chargers range from $20,000 to $50,000. Installation costs for an AC Level 2 charger are 
generally minimal, while the installation costs of a DC Fast charger may range from 
$5,000 to $20,000, depending on the location of the installation and the existing power 
availability and infrastructure.

Are incentives available for the installation of a charging infrastructure by fleet owners?
Commercial installation of a charging infrastructure may be eligible for certain financial 
incentives such as rebates and tax incentives. 

How should a commercial fleet owner proceed?
The wide range of factors that must be taken into account when considering the 
installation of a charging infrastructure require a detailed knowledge in a number of 
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specialized areas. Fortunately, a number of companies across the United States have 
been established in recent years that specialize in the installation of charging stations. 
Green4U Technologies, Inc. would be pleased to provide the names of one or more 
installers that can advise on the design and installation of a suitable charging 
infrastructure.  
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