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What are Electric Vehicles?

An Electric Vehicle (EV) is a vehicle powered sglbly an electric motor. Unlike
hybrids and plug-in hybrids, an EV does not hagerarentional internal combustion
engine onboard for additional power or as a backiigs reduces the weight of the
vehicle allowing it to have more/larger batteriesnpared to hybrid vehicles. This
equates to increased power and electric only raNdieereas a plug-in hybrid’s all-
electric range is around 40 miles or less, an teethicle’s range can be up to 100
miles or more. This range is adequate for mody dammuters. Electric vehicles are
classified as zero emission vehicles because timgyn® direct emissions, in fact they
have no tailpipe. Depending on what source thetratgy used to charge the vehicle is
derived from an EV can be completely emission free.

How do Electric VehiclesWork?

An EV uses an energy storage device, most comnehbttery pack made up of many
small batteries, (i.e. the Nissan Leaf uses 4®hildattery modules) to supply electricity
to an electric motor(s). The battery pack canebeharged through plugging into a 120
V home outlet or a charging station. Most oftessttvehicles will be charged at home
overnight and fully charged the next morning. Sitiee is no backup engine, care must
be taken to not exceed the range of the battexrbédleing able to recharge. There are a
few different stations available for rechargingeah. Level one stations use a typical
120V system and can take from 12-18 hours to thigrge a vehicle. Level two stations
use a 220V system and can reduce the chargingaidheé hours. Level three charging
stations use a 480V direct current system and lksarge an EV to 80% capacity in 15-30
minutes depending on the vehicle. Electric vebielso use regenerative brakes, much
like hybrids, to supply additional charge to thétér@es, and extend the range.
Regenerative brakes use generators to converethiel®s kinetic energy to electrical
energy while slowing the vehicle down. This allosene of the kinetic energy to be
recovered rather than just dissipated as heat.
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Benefits

» Zero direct emissions.

» Since power plants are a more efficient meansadywing energy than internal
combustion engines, the environmental impact ofigian EV is reduced
compared to driving conventional vehicles.

» The use of renewable resources to recharge battidd eliminate harmful
pollutants.

* Most of the electricity produced in America is adted from domestic resources,
such as coal and natural gas. Electric vehiclestoenefore help reduce
America’s dependence on foreign oil.

» Electric vehicles can be charged through home wutle

* Low maintenance compared to combustion enginesiNdhanges or other fluids
like transmission and antifreeze to change.

* Quieter and smoother operation, electric motorsiyee little noise pollution.

* On electric grids with a time-of-use option avalglEVs that are charged
overnight will accrue less cost than those chadyethg the day or evening when
demand is higher, providing even better savings gasoline.

» Electric motors are much more efficient than in&igombustion engines
resulting in a tank-to-wheel efficiency (the eféocy of energy stored on-board a
vehicle, in the battery or fuel tank, being congdrto motion) about 3 times
higher for EVs versus conventional vehicles.

Disadvantages

* EVs have a shorter range compared to conventioratrid vehicles. Currently,
EVs can only travel about 100 miles before neethnge recharged.

» The recharge time is quite long especially compéwedfueling a conventional
vehicle. This can be problematic for long tripslaeduces an EVs overall
appeal.

* In cold climates vehicles require considerable gnéo heat the interior and
defrost windows. Internal combustion engines pievthe heat as a byproduct,
where as electrical motors run relatively cooledt amuld need to use energy
from the battery to produce the necessary heabiidya

» Safety is a concern for EVs as well. High voltagbles could become exposed in
the event of an accident posing a danger.

» The batteries used in electric vehicles are vepensive, typically over $10,000.
This adds to the initial cost of the vehicle ashaslpossible maintenance cost if
the batteries need to be replaced after yearseof us

* Anincrease in electric bill is inevitable; howevkis will be more than offset by
the elimination of buying fuel.
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* An estimated six million EVs can be added to tleeteic grid at night without the
need for increased capacity. Above this amount p@teats will need to
generate more electricity, to recharge the incngasumber of EVs, which will
increase pollution from fossil fuel power planenewable resources can help
offset this increased capacity and reduce thisipoti.
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