Technical and Economic Feasibility of Wirelessly

Charged Electric Bus System in Allegheny County

OBJECTIVE & BACKGROUND
e Electric vehicles are increasingly considered public transportation.

e The success of electric vehicles is highly dependent on making the
battery cost-competitive.

e A viable way to cut down the costs is to reduce battery pack size, improve
the cycle life and efficiency, thereby reducing the number of battery
replacements.

e In this study, a solution to this problem is presented by leveraging the
concept of wireless charging in a public bus transit system.

e The battery is charged at some of the bus stops along the route, which
allows the use of smaller battery packs and reduces the overall cost.

Number of Charging Stations
(523 to 1570)

Wireless Station Cost ($80k to
$200k)

Diesel Price ($2/gal +/- 10%)

Battery Cost (100 to 400 $/kWh)

Cost of Non-CO2 Emissions (0 to
12 ¢/VMT)

Discount Rate (4.5% to 7%)

CO2 Emissions Cost (0 to 50
$/ton)

Electricity Cost (102 $/MWh +/-
5%)
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 The objective of the case study is to assess the technical and economic cEmmmm e v R T ® iion $
feasibility of replacing the aging fleet of diesel buses in Allegheny County,

PA with wirelessly charged electric buses.
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CONCLUSIONS & FUTURE WORK

o Wirelessly charged eBuses are economically feasible
and a more sustainable alternative to the current fleet
of diesel buses.

e Savings of $11 million over the 20 year time horizon.
e Future work includes optimization of charging
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e The principle of inductive coupling is used to charge without a '
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an electrical current in an associated secondary coil, without any
physical contact between them.

e The current in the secondary coil is used to charge the battery.
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