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Holistic environmental Protection
as an overriding Objective

Global Emissions
» Kyoto Protocol”

U Biofuels Directive (2003/30/EC)
= €O, Emission Trade (2003/87/EC,;
PT exempted)

» EU Hydrogen and FC Technology

Local Emissions
» EU Exhaust Gas Emission Limits fo
(88/77/EC resp. 2005/55/EC)
= EU Air Quality Directives (Immissiols)
(96/62/EC, 1999/30/EEC, 2000/69/EC)
» ,Environmental Zones*

HDV

gYy-GehAsym
» ,Green Books*, “White Books*
Resource Conservation (Efficiency)

Noise Emissions
= EU Noise Reduction (2002/49/EC)
» Noise Cadastre
» Germany: , Blauer Umweltengel*:

Brake Energy Recuperation

(FP7 Projekt on Hybrids)

» Regenerative Energies

(e.g. HYFLEET:CUTE, 2001/77/EC)




GHG Emissions by Sector (EU-27)
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Source: EU Energy and Transport in Figures, Statistical Pocketbook, 2007/2008
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German Strategical Climate Protection Plan
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National Electromobility Platform and
National Electromobility Development Plan
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Interactions of the Stakeholders with
Advantages and Risks for every Stakeholder

Transport Companies

Politics

7NN

Energy Suppliers Manufacturers
(Vehicle + Electro)
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Future Steps of Electromobility in Public Transport
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Next Step in PT: Hybrid Drives
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Hybrid Concepts
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. . LES ------------------- electrlcal
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Source: Fraunhofer 1VI, 2007




Hybrid Functionality Factors

35

Source: Volvo, 2010

30
Electrification of Auxilliaries

25 Gear box with 6 - 12 Gears

20 Stop & Go (idle shut down)

15

Downsizing of engine/ speed range

10

5 Brake energy recuperation

0
City centre City Suburban
12 km/h 18 km/h 25 km/h
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MAN Serial Hybrid Bus with
Ultra Cap Storage (IDEAS I)

o

Power Eectronics Ultracap Module

Electrical
Air Condition

eSpeicher > >> HYBRID

11

Source: MAN, 2009

Electric Engines, 2x75 kW
EEV Diesel Engine, 191 kW PSM Generator, 150 kW with Sum-up Transmission — —
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MAN Serial Hybrid Bus with
Battery Storage (IDEAS I1)
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Solaris Power Branched Hybrid Bus with
Battery Storage

Dual Power Inverter Module

Kiihlergruppe

Hybridantrieb
Dieselmotor
Source: Solaris, 2009
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Hess/Kiepe Serial Hybrid Bus with
Ultracap Storage

Source: Kiepe, 2009
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EvoBus MB Serial Hybrid Bus with Battery
Storage

Li-lon Battery
Auxiliary Units
Air Condition

Il \r— (Y

, \ o /
Diesel Tank / \2 Electric Hub Engine/é Diesel Engine
2 Electric Hub Engin&§BIUe Tank Generator

Source: EvoBus, 2009 o o
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Synergies concerning all Hybrid Components

Source: ZF, 2009

Essentiall Components applicable
for different Hybrid Systems!

Electrical Engine

Power Electronics

Energy Storage
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Storage Characteristics:

Gravimetric Power Density vs. Energy Density

Specific Power in W/kg (Cellbase)
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Lithium lon System
(,,Rocking!'Chair* Principle)
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Challenging Integration of Windpower within the
Power Supply System today

Herausforderung bei der Netzintegration von Windenergie heute
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Source/Quelle: Vortrag »Die Rolle der Energiemeteorologie bei der Netzintegration«, Arne Wessel, ISET g




Challenging Integration of Windpower within the
Power Supply System tomorrow
Herausforderung bei der Netzintegration von Windenergie (Szenario)
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nts on the Supply System

=> Netzfuhrung (Frequenz, Spannungshaltung, ...) wird benotigt
— Network - Management is necessary
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Source/Quelle: Vortrag »Die Rolle der Energiemeteorologie bei der Netzintegration«, Arne Wessel, ISET
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Step 2: Pure Electromobility:
Possible Battery Exchange Solutions
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Electromobility: Bus with Battery Storage
(Storage Exchange and/or Loading Technologies)

Source: Wallner, 2009 g
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in €/a

External Cost

System related External Cost of a PT Bus Fleet with
64 Buses within the whole Life Cycle (17 a)
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. more about both ecological and
economical Optimisation of Bus Fleets

Ralph Ptz

STRATEGISCHE
OPTIMIERUNG VON
LINIENBUSFLOTTEN

alba

Alba Fachverlag - 40549 Dusseldorf - Willstatterstralie 9
Postfach 11 01 50 - 40501 Dusseldorf

Tel. +49 211-52013-51/54 - Fax +49 211-52013-18/58
eMail: vertrieb@alba-verlag.de - Internet: www.alba-verlag.de
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Public Transport — The ideal Partner
for Introduction of the Electromobility

25

Handling of the batteries through highly qualified personnel
Optimal loading technology systems in depots/workshops

In contrast to cars with buses quick return on invest of the high
Investment cost by long duration of daily operation

Load management in electrical networks through virtual storage
capacities due to battery exchange technology

Analogous considerations apply also to other local vehicle fleets
(garbage trucks etc.)
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Thank you for your attention!

Dr.-Ing. Ralph Putz
Verband Deutscher Verkehrsunternehmen VDV

puetz@vdv.de

URTP Conference “The role of local Public Transport for a
sustainable urban development”, Bucharest, 13 May 2010
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