FACT SHEET

Electric Vehicle Charging 101

ELECTRIC VEHICLES (EVS) ARE A RAPIDLY EXPANDING MARKET, AND WILL PLAY A KEY ROLE IN
REDUCING EMISSIONS AND FOSTERING ENERGY INDEPENDENCE IN THE NEAR TO LONG TERM.
About 2.5% of passenger cars in Colorado are now EVs, and the
growth rate is over 50% annually. The state has set a goal of putting
1 million EVs on the road by 2030, and many municipalities have
adopted goals to electrify fleet vehicles and reduce petroleum use.
The most critical task in achieving these goals is to increase the
number of public charging stations.
All-electric vehicles (e.g., the Tesla Model 3 or Chevy Bolt) get all their
power from an onboard battery, which typically goes 200-300 miles
on a full charge. That sounds like a decent range, but charging takes
a good deal longer than filling up a gas tank. EVs are cheaper to drive
(see below), and many drivers would like to switch, but they’re sitting
on the sidelines until they see a better network of charging stations.
Fortunately, the electric fueling infrastructure is growing rapidly.
A number of companies now offer charging equipment in various
sizes that can be deployed in public places, either as a profit-making
enterprise or as a free amenity to the public, customers, tenants or
employees. While the build-out will be done mainly by the private
sector, organizations like CLEER and Garfield Clean Energy are
playing an essential role in speeding the process by identifying
potential sites and advising site owners on technology, costs and
grants.

A typical Level 2 charging station

Charging Levels
EVSE is an a widely used industry acronym that
stands for Electric Vehicle Service Equipment. An
EVSE is any smart device that dispenses electric
charge to the vehicle. It may be wall-mounted or
free-standing, and includes one or more cords
with special connectors that plug into the vehicle.
EVSEs fall into three categories based on speed.

TYPICAL CHARGE TIME*

LEVEL 1 CHARGING

120V

10 Hours

1.5kW

LEVEL 2 CHARGING

220V

3 Hours

The most common form of public charging equipment, these devices
look something like a gas-station air pump and are increasingly seen
in parking lots, in front of public buildings, etc. Many EV owners install
them in their home garages. They require 240V (like a clothes dryer) and
are capable of adding about 22 miles of range per hour. This level of
charge is what carmakers are talking about when they say you can fully
charge overnight, typically within six to eight hours. Many public Level 2
chargers require payment by credit card or app.

Up to 7.7kW

480V
3 Phase

< 1 Hour

The simplest, cheapest, slowest technology, producing a “trickle”
charge. Most EVs come with a Level 1 device, which plugs into any
standard (120V) wall socket and is suitable for home use. It uses power
equivalent to running a hair dryer (~1500W). A Level 1 device only adds
about 4 miles of range per hour of charging, so an overnight charge will
give you 40-50 miles of driving.

L E V E L 3 - D C FAS T C H AR G I N G
The fastest charging technology. It’s fast because it delivers DC (Direct
Current) straight into the battery, unlike the other two levels which
require inefficient conversion from AC. Fast-charging devices are
typically operated by one of a few commercial networks, and in our
area are currently limited to a relatively few locations along major travel
corridors. They add 100+ miles of range per hour, and have various fee
structures (a ballpark figure is about $10 per 30 minutes of charging).

Up to 150kW

*Estimate for a Chevy Bolt in a common recharging scenerio (adding 25% of the battery’s charge).

Charging Connectors
THERE ARE FOUR MAIN TYPES OF CONNECTORS THAT PLUG INTO THE VEHICLE:

J1772
This is the go-to connector for most everyday EV charging, as it’s standard equipment on pretty
much all Level 2 devices and it works with nearly every EV model. (Teslas need to use an adapter,
however.) The big pins correspond to the blades of a common 120 or 240 volt household power
outlet, while the small pins handle communication between the car and the charge source.

CCS AND CHADeMO
When it comes to fast-charge stations, these
are the two non-proprietary (i.e., non-Tesla)
choices. CCS (which stands for Combined
Charging System) is basically a J1772 with two
extra pins. This plug format is the most widely
used by both European and U.S. based auto
manufacturers. CHAdeMO is the standard for
Japanese models.

TESLA
And then there’s Tesla,
which has its own
proprietary standard. Its
connector accommodates
Level 1, Level 2 and fast
charging.

Annual Cost Comparison
ELECTRIC VEHICLE

GASOLINE POWERED VEHICLE

$405

$1152

Your low cost to
operate a plug-in
electric vehicle

Your high cost to
fuel a gasoline
powered vehicle

The cost to operate electric
vehicles is one of the primary
benefits of the technology.
EVs operate more efficiently
than internal combustion
engines, thanks to fewer
moving parts. As a result,
the average per-mile cost of
operating an EV is about a
third that of a comparable
gas-powered vehicle.

Assumes 13,000 miles per year, an average of 0.35/killowatt-hours per mile, 8.896 cents per killowatt-hour,
28.2 miles per gallon at $2.50 per gallon.

Charging Networks
and the Consumer Experience

Given the current limited availability of fast-charging
stations, EV owners need to plan their longer driving
trips. Happily, technology makes this fairly easy. The
driver can consult the car’s navigation-based system or
any of several EV-charging apps to locate nearby stations
and calculate the range required to get to them. Vehicle
manufacturers are developing ever more seamless and
intuitive navigation interfaces to provide a more “gaslike” user experience.

EV drivers quickly get into the habit of topping up
their battery at every opportunity: charging overnight
at home, and plugging in wherever the car is parked
for some time (at work, while shopping, etc.). Level 2
charging can suffice for most daily driving purposes, but
longer trips or heavier use will require some planning
around extended pit stops at fast-charging stations.

SEVERAL COMMERCIAL CHARGING NETWORKS ACCOUNT FOR THE MAJORITY OF DC FAST CHARGING STATIONS,
AND MANY LEVEL 2 PLUGS:

TESLA
Tesla has its own network of
Supercharger stations, and
these account nearly half of
the fast-charging stations
in western Colorado. Only
Tesla vehicles can use them
because they require a
proprietary connector.

CHARGEPOINT
This company operates
the US’s biggest network
of standard (non-Tesla)
hookups. In our part of
western Colorado, it has
mostly Level 2 outlets,
along with one of Aspen’s
fast-charge stations.

ELECTRIFY AMERICA
This network, a wholly
owned subsidiary of VW, is
rolling out as a requirement
of the legal ruling around
the diesel emission scandal.
It operates one of the
Grand Junction fast-charge
stations.

Clean Energy Economy for the Region
(CLEER) works to accelerate the transition
to a clean energy economy, increase energy
independence, and reduce our contribution
to climate change.

VARIOUS OTHER
COMPANIES
and public entities
maintain a smattering of
outlets around the region.
including EVConnect,
Greenlots and others.
They’re developing a single
user interface for navigation
and payment.
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