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Why Electrical Vehicles at all...?

= Emissions (e.g. CO,) must be drastically reduced or better avoided
= Noise must be reduced il
= Energy must be used more efficiently

= Electrical buses are characterized by
« Zero Emissions
« High Energy Efficiency
« High Driving Comfort
* Quiet Operation
« Cost Saving Operation
« Easy and Safe Handling
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The Gap
. we Range? .
Megatrends Investment? Megatrend Transportation

Restrictions? = Electrification of drives

il = Key role public transport

= Urbanization
= Growing population
= Rising energy cost
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Consequences
= Increasing traffic

= More congestion

= Less quality of living
= Health effects
= Increasing cost

W1l Consequences

Transportation

= Efficient transportation

= Emission free transportation
= Quite transportation

= Convenient transportation

= Cost effective transportation
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Potential Restrictions of Electrification

Longer operating times for electric Busses with Opportunity Charging

Range?

Investment? 500
Restrictions? 800
700
Image Electric Buses: :
9 z Discharge @ affordable
= More efficient e battery capacity
Q 400 ‘o)
but ... § 300
200
= Not enough range
. 100
= TO expensive , o - o
= Not practicable 82 %8 ¢ Operationtime/Range | €8 3% ¢€ €%

Time [h]
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Need for Opportunity Charging

Longer operating times for electric Busses with Opportunity Charging
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Realistic Operation
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Trend E-Mobility

{[F:1g! [ No plugs, less batteries
Quite No emission fees

Safe operation <‘r : — > No worries, efficient
Ecologic & Economic Win-Win with IPT® Charge

Electric Drive Systems

Protection of resources Cost competitive
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Alternatives to Apply Opportunity Charging

Conductive

Catenary Style
Charging Stations
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Installation

Oinstallation site (i.e. Bus Stop)
® Excavation with connection to grid

©In-Ground Module installed
® Charge Module connected
© Finished Charge Station operational
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Hybrld double decker bus mductlvely charged in London
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time to refuel/
recharge

direct
operating
costs

motor
maintenance

costs

bus
maintenance
costs

. infrastructure

filling/charging |
station

battery

acquisition
costs bus
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Diesel Bus E-Bus only over- E-Bus IPT® Charge;
night charging § buses / 2 stations
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Optimized Infrastructure
For Dense City Traffic & Commuter Routes
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Modular Setup IPT® Charge

.:::] = Possible module
activation

1 module
active

2 modules
active

3 modules
active
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time to refuel/
recharge

direct
operating
costs

motor
maintenance
cosls

bus

maintenance
costs

infrastructure
filling/charging
station

battery

acquisition
costs bus

Diesel Bus E-Bus only over- E-Bus IPT® Charge: E-Bus IPT® Charge:
night charging 5 buses / 2 stations 15 buses / 3 stations
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More than a Decade of Experience — on the Road and off the Road
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