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What is Vehicle to
Grid (V2G)?

In order to understand what V2G
is and how it works, it is important
to first establish what V1G
technology is. 

V1G is essentially just smart
charging. It refers to the ability to
modify the charge rate or charge
time, as opposed to "dumb
charging" which is just basic
charging without the ability to
monitor charging rates and times.
Charging flows in one direction-
from the grid to the charger to the
car.

Vehicle-to-grid, or V2G, technology
is smart charging tech that allows
car batteries to give power back to
the grid. It is bidirectional
meaning that energy can flow
from the grid to the car and from
the car to the grid using special
charging stations.

T H E  B A S I C S



Energy storage allows vehicles to
absorb excess electricity when

generation exceeds demand and
provides energy when generation is

lower than demand.

Regulation allows the grid operator
to maintain balance between

generation and demand by drawing
power from the grid or providing

power to the grid for short periods.
 

Operating Reserves provide
electricity if a baseload generator

fails. Reserve power could be called to
fill in momentary dips in output.

 
 

What is it used for?
There are 3 main uses for V2G technology: Energy

storage, Regulation, and Operating reserves. 

How much time do you spend
behind the wheel in one day? 
         20 minutes? 
                 1 hour? 
                       10 hours?

 
A study conducted by the US
Department of Transportation
found that the average American
spends less than 1 hour of driving
per day. In other words, most cars
spend over 23 hours a day doing
nothing.

 

Thats where V2G comes in.
 

The process of feeding energy
back into the grid allows the
vehicle owner to supply energy
during times of peak demand
which prevents further burning of
fossil fuels and can even create
new revenue streams for drivers,
fleet operators, and vehicle
manufacturers.

 

If the car is just going to sit
there anyway, why not provide

a service to the utility AND
get paid for it?
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The US is currently in the process of
building widespread EV infrastructure.
However, many of these charging stations
do not have the ability to charge
bidirectionally. If we want to implement
V2G technology in the future, then now is
the time to start.

Retrofitting EVs and EV charging
infrastructure with bidirectional charging
capabilities would be far more costly than
incorporating them at the start.
Thankfully, there is still a chance to future
proof if we act now.

3. "Too Expensive to3. "Too Expensive to
build Infrastructure"build Infrastructure"

Common Concerns

"Constant cycling"Constant cycling
Worsens batteryWorsens battery
life"life"

11..

Since V2G constantly charges and
discharges the battery, the battery
life will certainly be shortened,
right?

Not exactly...

The main components that
contribute to battery wear are:
time, temperature, and most
importantly, time spent at full
charge. Batteries will inevitably
degrade over time, and the
temperature depends on where you
live, so the last factor is the biggest
concern. 

Thankfully, V2G technology is
smart- it can decide what range to
keep the charge at. An ideal range is
between 20-80%, and many V2G
software companies, like Fermata
Energy, already have this range
included in their software. So long
as the battery doesn't spend much
time at full charge, there is little
degradation. One study found that
there may be as little as a 2% impact
over the course of 8 years

Many users are concerned that their
battery will be at a low percentage when
they need it most. However, charging and
discharging times are often customizable. 

You can make it so your battery is never
under 50% which is usually plenty of
range! Especially with newer models
having ranges over 300 miles.

2. "I won't be able to Use2. "I won't be able to Use
my EV as much"my EV as much"
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This report was prepared by a Northern Colorado Clean Cities employee, an account of
work sponsored by Clean Cities Department of Energy Program. 

Neither the United States government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe
privately owned rights. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the US government or any agency thereof.

This document was created in
2022 by Lacey Allor, a Clean Cities
Transportation Coordinator. 

Vehicle to Grid Integration and
technology is rapidly expanding- if
you have more information
surrounding this topic contact
Lacey at lallor.nccc@gmail.com
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