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SIEMENS

Slide Overview

Challenges for stakeholders

Search for new options ...
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Lessons learned: "Consider all Major Stakeholders SIEMENS
so you completely understand the business case"

Electric Utility City Councils
Increase sales of Clean & affordable

city transport

renewable energy/, \

Electric Green and
: : Operator
Equipment Sustainable . .
: Reliable operation &
Manufacturer Public increased profit
enhance Portfolio Transport P

Vehicle Inhabitants
Manufacturer Clean & affordable
Enhance portfolio city transport
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Higher energy efficiency and cost savings for SIEMENS
maintenance are main advantages of e-Buses

Cost savings for traction energy

Higher energy efficiency
(efficiency of electric drives,
auxiliaries and recuperation)

Reduced maintenance costs due
to less mechanical parts

Utilization of renewable energy
Zero local emissions (CO,, noise)

Air conditioning and full electric
heating
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eBus and eBRT rounds up the offerings for

Mobility Systems in Urban areas

Parameter:
A Commuter Rail: 750-3000m x 30.000-70.000 Light Rail: 500-800m x 5.000-20.000
Metro: 550-1000m x 25.000-80.000 Trams: 300-600m x 3.000-9.000
Cityval: 500-900m x 15.000-30.000 Bus: 200-400m x 1.200-6.000
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Passenger
Coaches for
intercity traffic
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Light rail and street car,
APM (feeder) systems)

APM airport shuttle and
link feeder systems
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Metros are the core
transportation systems
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Our vision of green and sustainable City Transport SIEMENS
systems of the future ...

ENEYAEWIE Environmental Zones Zero Emission

Zero Emission

Reduced
Emission Zone
13 ptbahnhof

_Alfexanderplatz
| L; ‘«

ﬁughafen Berlin-Tempelhof

Reduced Reduced
Emission Zone Emission Zone

Battery Vehicle

Delivery Vehicles Schloss Chariotten Kl

Battery & APU
Garbage Truck

Reduced Emission

UCap Hybrld Vehlcle o Battery & DE Truck Diesel or Gas Hybrld Fuel Cell Hybrid
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SIEMENS

Slide Overview

... Siemens has answers & references
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Siemens has been a pioneer in electrical enginee- SIEMENS
ring used for mobility solutions for more than 120 years

Electric car First prototype |————————— |
Electric train "Victoria" hybrid car Velaro E/Rus I eBus Vienna
: L ’ - | \
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1879 1881/82 1905 1979 1992 1997 1998 2001/06 2008 2010 2011 2012
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Electric First electric ELFA system for Diesel electric First hybrid Electric-car
trolley/bus truck hybrid city buses mining trucks crane systems Volvo cooperation

19th century 20th century . 21st century )

Pioneer of electric vehicles Leading provider of electric \“, Global system provider for
drives for trains and public ! low-emission electric mobility /
transport :
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Siemens combines the know-how of urban traffic SIEMENS
solutions and automotive production of electric traction

Product solution System solution
Diesel- Train
electric bus system

Hybrid—

electric bus Metro
Fuel-cell system
hybrid bus

Battery
bus

Tram
system

eBUS System
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Siemens has introduced successfully a eBus SIEMENS
solution in Vienna with Wiener Linien and Rampini

| Project Info
ArR Routes 2A and 3A in the inner City of Vienna
12 busses in operation (8km routes, 6-8min charging
per cycle)
Depot out of the city

Project organization
% B RN Consortium of Siemens (Lead) and Rampini (Italy)
‘ D|stance POt to et Project duration <24 month

rout SZA 3A .
: é ; Technical Info

Charging at end stations and in depot
Utilization of Tram sub stations

-

- ~.

", “ViennaCity ~ .

Max. Speed 62 km/h

Capacity 40 passengers (8m bus)
Range w/o charging 120 — 150 km (City traffic)
Battery LiFe 96 kWh

Drive ELFA 85/ 150 kW

Sustainability
Zero local emissions (CO,, noise)
More energy efficiency (electric drives, auxiliaries, etc.)
Utilization of renewable energy
Air condition and heating full electric

Maintenance
Reduced maintenance due to less mechanical parts

© Siemens AG 2013. All rights reserved.
Page 11 IC RL UT LRV eBus/eBRT




SIEMENS

eCobus — electric Airport buses

Charging station

o
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A first TCOs comparison indicates lower operating

& maintenance costs for e-Bus

Price per vehicle 2 @ @

(Fuel) consumption | xx 1/200km (xxx€/l) yy kg/100km (yyy €/kg)
66060 ra’ 060606 ra?

Fuel production Fossil — not renewable Bio — renewable

Maintenance As known today More than diesel busses

(e.g. repair, inspection authority, | (e.g. gas tanks)
emission tests)

Approx. xx ct/km Approx. yy ct/km
G0606pa? G0606pa’
Operating costs @@@@@e@ p.a.b @e@e@e@ p.a.b
Infrastructure No special requirements Gas fuel stations and pipelines
Life time Chassis 12 years Chassis 12 years
Engine 12 years Engine 12 years
Emissions Noisy Noisy
Local CO, Local CO,
(Euro 6)
1) 70,000 km p.a. 2) 8m city bus

SIEMENS

00

zz KWh/100km (zzz ct/kWh)
606 rpald

Also renewable energy
sources possible

Less than busses with
combustion engines

Approx. zz ct/km
GO pa?
@@@@ p.a.b

Charging stations (one per 8-
15km and in depot) — also in
combination with Tram

Chassis 12 years
Battery 5-7 years

Silent
No local emissions
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We combine our strong e-technology expertise with SIEMENS
attractive project financing in customized solutions

Integration in many bus chassis

Key competence for major urban transport projects

Global no. 1 in electricity and e-traction drives

Project financing

B~ W N -
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SIEMENS

Contact

Andreas Laske

Siemens AG

Rail Systems eBus/eBRT

Berlin

Phone: +49 30 386 52720
mailto:andreas.laske@siemens.com
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