EV Charging Resilience and the Impact on the Grid
An electric vehicle (EV) is a vehicle that is powered by electricity. An EV is battery-powered and is effectively
“plugged” in to be charged on the grid, like a cellular phone.
Automobile Manufacturers or Original Equipment Manufacturers (OEMs) are transitioning to the production of
EVs. Many have announced that they will eventually end the production of new cars with combustible engines
this decade.

OEMs have announced over $90 billion in EV investments over the next decade. The EV industry has come
a long way, according to the U.S. Department of Energy. Plug-in EVs have been on the market since 2010.
At that time only 300 EV cars were sold nationwide. By 2011, over 17,000 vehicles were electric, still only
amounting to less than 1% of all light-duty vehicles on the road. However, EV growth has been steady and,
by 2019, plug-in vehicles climbed to 327,000 nationwide – leaving us today with an adoption rate of EV at
right about 1%.
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As OEMs plan for a new future with EVs, states across
the country are planning to dramatically reduce
vehicle emissions through legislation. This transition
is driving domestic policymakers to implement EV
charging infrastructure policies. Since 2018, almost
half of the nation’s EV is based in California, leaving
a nationwide market opportunity for growth. As EV
adoption grows there is concern about the impact EVs
and EV chargers will have on the grid.
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Resilience and the Impact on the Grid
Many risks threaten the nation’s energy grid every day, usually in the form of a shock to the system through
weather, a natural disaster, or even a technical failure. Even though EV adoption will rise heavily over the next
few decades, it will not be an immediate shock to the grid. EVs will increase gradually allowing the grid time
to adapt and to even be enhanced.
Most Americans drive less than 60 miles a day.
For daily charging, a 240V Level 2 (L2) charger
is sufficient in each home to meet these mileage
requirements. This allows each car to charge at night
over a few hours, like running an air conditioning
system or doing extra loads of laundry. According to
the US Department of Energy’s Electricity Advisory
Committee (EAC), running EV at night will create
dynamic balancing for the grid, which will make
pricing more efficient and consistent, without the high
levels of peaks and valleys we see today between the
day and night. Demand charging management and
smart charging will be essential to ensure behind-themeter energy storage and reduce impact on the grid
during peak demand times.

EV chargers are already creating built-in resilience
measures, as many are equipped with solar panels
and battery storage capabilities. 42% of homes that
have adopted EV chargers are also solar-powered
or have some sort of solar capabilities because
these consumers are environmentally conscious.
Utilities and municipalities will be essential
components of the grid’s adaptation, as each
consumer will have to coordinate locally to ensure
that they have the right capabilities at home to
charge these vehicles. This process will ensure EVs
are not overwhelming the grid overnight. Moreover,
increased demand on the grid will help support utility
companies and increase the use of domestically
produced energy. The Department of Energy, through
the INTEGRATE Project, is already working on grid
modernization that can optimize the new devices
that will be plugged into the grid as more EVs
come online.
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V2G Unit
More interestingly, regarding the grid, EVs have bidirectional charging capabilities,
which are only being
Electric Vehicle
further developed. Bidirectional EV charging allows for electricity to flow from the grid to the EV and from
the EV back into the grid making the EV a form of a home generator. For instance, Ford Motors was the first
company to announce this capability, with an F-150 coming. The F-150 will be able to power a home, as a
generator, for up to 3 days. This will be incredibly helpful during a natural disaster when power is lost for an
extended time.
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Where Does EV Charging Energy
ElectricCome
Vehicle From? Is it Even Clean or Reliable?
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Electric cars in the US are mostly run by electricity
generated domestically from natural gas or
renewable energy, which is arguably more reliable
than foreign oil. Domestic energy is more reliable,
predictable, and supports the U.S. economy and US
energy workforce. Foreign oil prices are repeatedly
volatile due to international conflicts, supply issues
and fluctuate frequently. Moreover, foreign oil supply
is dependent upon other countries and their ability
to supply.
High Voltage
Battery

In terms of clean energy and EVs, in the
US most EVs are in:
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California, a state which uses no coal for
generating electricity.
Washington and Oregon, also leaders in
EV adoption, use almost no coal and rely
on almost 70% renewable.
Vermont is also a leader in EVs and relies
heavily on solar power.

Demand for EVs will increase the demand for renewable energy while driving down the demand for coal and
oil. Already, coal power has plummeted since 2016 with a 48% decline in overall construction activities, and
a 62% decline in new construction.
Renewable energy is the fastest-growing source of
power generation in the utilities sector. One of the
many reasons that renewable energy is becoming
a larger share of the grid is renewable portfolio
standards (RPS). RPS requires that a specified
percentage of the electricity utilities sell comes from
renewable resources. Thirty states, Washington,
D.C., and two territories have active renewable or
clean energy requirements.
The widespread adoption of EVs is around the corner,
and policymakers must begin to think ahead on what
steps should be adopted to ensure a smooth transition
from gas-powered to electric vehicles.
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In 2020 Renewable
Energy Source Accounted
For About 12% of total U.S. Energy
Consumption and 20% of Electricity
Generated

There Are 1.8M EVs
Registered in the US
And By 2030 the numbers of EVs on the
roads is projected to reach18.7 million

