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Electro mobility as a fascination answer of global 
needs

Global needs and electro mobility

Substitute 
for oil

Costs 
per km

Reduce 
dependency 

on oil

Zero 
emissions

Decentralized 
storage

Reduction of CO2 emission1)

Reduction of local emissions

Storage capacity for renewable 
energies

Smart grid

Mobility in emerging countries
Fascinating driving 
behavior
Urbanization

Mobility Global warming

Oil shortage Renewable energy

Source: I DT EC 1) Dependent on energy mix
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In the end consumer eyes electric vehicles need to 
be competitive with the best ICE alternatives

Customer requirements for electro mobility

Driving performance
(acceleration, top speed)

Emissions
(CO2, particulate matter, noise)

Reliability and safety
(incl. required maintenance)

Component costs and TCO
(purchase, monthly costs)

Driving range
(according to requirements)

Re-charging
(availability, charging time)

EVICE
Good performance

Bad emissions

High reliability

Affordability

Enough range

Easy and fast
re-charging

Challenge 1:
Prove the performance

superiority

Challenge 2:
Offer an attractive range and 

charging solution

Challenge 3: Make EVs 
economically attractive

Source: I DT EC
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Challenge 1: Convince the end consumer of EV 
performance superiority

Key challenges

Challenge 1: 
“Prove the performance superiority”

Develop superb motors & 
inverters (with a single-stage 
gearbox)

Develop "torque vectoring" 
multi-motor concepts

Nm

rpm

Build on industry proven 
robustness

Standardize
charging interfaces

Prove zero-emissions from 
well-to-wheel

Develop a quiet, attractive 
EV powertrain sound

High peak
torque

High max
revolution

Driving performance
(acceleration, top speed)

Emissions
(CO2, particulate matter, noise)

Reliability and safety
(incl. required maintenance)

EV

Source: I DT EC
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Challenge 2: Overcome the current EV range 
anxiety from limited battery capacity

Key challenges

Driving range
(according to requirements)

Re-charging
(availability, charging time)

Focus in the beginning on the most 
appropriate vehicle / customer segments
(who can live very well with limited range per 
day and use the basic 3 kW charging capability 
overnight)

Develop easy-to-use, high-power charging 
solutions for day-time operations

Develop compact on-board range 
extender solutions

City drivers /
vehicles (2nd car 

owners)

LDVs1) for
inner city

use

Special purpose
vehicles

Challenge 2: 
“Offer an attractive range and charging solution"

Source: I DT EC

Up to 22 kW on-board AC 
charger and matching 

charging station

High-power (<10 min)
off-board DC charger

solution

EV

1) Light Duty Vehicles
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Challenge 3: Make EVs an economically attractive 
solution from "day one"

Key challenges

Make the EV powertrain components (without 
the battery) cost-competitive from the 
beginning

Support OEMs efforts to make EVs total cost 
of ownership very competitive from the 
beginning

Manufacturing costs for 
midsize ICE

Powertrain 
target costs

Engine

Cooling
Transmission

Electric 
motor

Inverter

Others
ICE EV

Economies-of-scale 
through modular 
design

EV component costs

Volume

Component costs
(excluding batteries)

TCO
(total costs of ownership)

Challenge 3: 
“Make EVs economically attractive”

Source: I DT EC

25%
Exhaust

Fuel savings
Battery 
costs

Charging 
infrastructure 
costs

EV

2.500 USD 2.500 USD



Industry SectorPage 10 2011-04-20 Inside Electric Car

Outlook: Accelerate ICE replacement after 
successful market entry

Future benefits

New packaging
freedom

New & easier, overall
system architecture

Outlook:
"Additional vehicle benefits"

EV

Source: I DT EC
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Siemens has always been a pioneer in electric 
mobility

Milestones in the development of Siemens Inside Electric Car

Source: I DT EC

Pioneer in electrical 
engineering for more than 
160 years
Electric train 1879
Electric tram 1881
Electric trolley bus 1882
Electric car „Victoria“
1905

Traction units in 
worldwide operation
Metro Systems
City- and Tram-Lines
Diesel-electric trucks 
and hybrid busses

Electric Race Cars
(Segula Matra 
Technologies)
eChopper
(Orange County 
Choppers)
eRUF Stormster 
(Porsche Cayenne)
eRUF Greenster
(Porsche 911)

Components for 
electrically powered 
vehicles 
Product and solutions 
provider for automobile 
manufacturers with 
innovative drive train 
components

Pioneer in electric 
mobility

Experience in electric 
drive transportation

First passenger 
vehicle concepts

Inside Electric Car 
business unit
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Siemens has been a pioneer in electrical 
engineering for more than 160 years

Pioneer developments in electrical engineering

1879
Electric train

1882
Electric trolley bus

1881
Electric tram

1905
Electric car 
“Victoria”

Source: I DT EC
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Low-floor trams and 
ultra low floor trams
Intra-urban transits
Light rail transits
Driverless light rail 
systems
Service

Experience in electric drive transportation

Serial hybrid drive 
systems combining a 
diesel engine and 
electric motors
Serial hybrid drives 
systems combining a 
fuel cell and electric 
motors

High-speed platforms 
Intercity concepts 
Passenger coaches 
Service

Metro systems 
combining high transport 
capacities, low operating 
costs and environmental 
benefits 
Individual and country-
specific metro solutions
Projects in partnership
Service

Siemens has a broad experience in electric drive 
transportation projects

Traction units in 
worldwide 
operation

City- and 
Tram-Lines

Diesel-electric 
and hybrid-busses

Source: Siemens

Metro 
Systems
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Siemens electric passenger vehicle concepts

Siemens has already conducted several automotive 
integration tests

eRUF Stormster 

Electric-powered Sports 
Utility Vehicles based on the 
Porsche Cayenne chassis
Siemens drive system 
(electric motor and power 
electronics)
Power of 270 kW (365 PS)
Maximum torque of 920 Nm
Maximum speed of 150 km/h
0 to 100 km/h in <9 sec
Range of 180 km

eRUF Greenster

Demonstration vehicle based 
on the Porsche 911 
Siemens drive system 
(electric motor and power 
electronics)
Power of 270 kW (365 PS)
Maximum torque of 950 Nm
Maximum speed of 250 km/h
0 to 100 km/h in <5 sec
Range of 200 km

eChopper

Electrical motorcycle in 
cooperation with the US 
motorcycle specialist OCC 
(Orange County Choppers)
Power of 40 kW (27 PS)
Maximum speed of 160 km/h
Range of 100 km

Electric Race Cars

Cooperation with Segula 
Matra Technologies (France)
Development of a drive 
system for an electric race 
car designed for Formulec 
(new world racing series)
Siemens responsible for the 
powertrain (electric motor 
and inverter) and associated 
control units
Drive system includes 
transmission and two 125 
kW electric motors

Source: Siemens
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A proven technology and the OEM requirements de-
fine innovative concepts of our first product generation

Basis for Inside Electric Car portfolio

Inside Electric Car 
business unit

OEM 
Requirements

Proven 
Industry Portfolio

Reliable and robust motor and 
drive families 
Modular platform concept
Highest requirements in terms of 
quality
Innovative functions
High-efficient 
Unmatched reliability

Process requirements like 
change management, validations, 
serviceability or product life cycle
Product requirements like costs, 
weight, packaging/form factor, 
mechanical dimensions/volume, 
integration, efficiency (cycle), 
scalability, performance

Source: I DT EC
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Siemens has an integrated inside and outside 
electric car approach

Siemens electric mobility key focus areas

Heavy Vehicle 
Hybrid Systems

Efficient 
Lighting

Electric Car 
Components

Fleet 
Management 

Solutions

Operation 
Center / 
Software

Charging Infra-
structure

"Siemens – The pioneer in integrated electric mobility"

“Outside” electric car
Charging Infrastructure

“Inside” electric car
Components

Source: I DT EC

Inverter

Electric motor
Home

Public

On-board 
Charger

Siemens integrated 
electric mobility
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