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Year Power Grid Inverter Battery Power Motorand  Energy
Plant Efficiency AC/DC Efficiency Electrical Magnetic Consump-
Efficiency Efficiency (Slow Efficiency Gear tion
Charge) (DC/DC, Efficiency Ideal mid
DC-AC) size car
Wh/km #
1998
Range 0.39 0.88 0.85 0.70 0.85 0.65-0.70 120
20km °
2008
Range 0.45 0.93 0.90 0.90 0.90 0.80-0.86 120
150km
2008 Renewable
Range Energy 0.93 0.90 0.90 0.90 0.80-0.86 120
150km only
2008 WTW Powertrain Efficiency
Range of a Conventional Internal Combustion Engine car in reality: 120
600km 0.16-0.23
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CD

Total
Consump-
tion

of Primary
Energy
Wh/km *

987-1064
-7% Reg.
Braking

457-492
-15% Reg.
Braking

205-221
-15% Reg.
Braking

522-750
-10% micro-
mild hybrid
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Year Power Grid Inverter Battery Power Motor and
Efficiency AC/DC Efficiency Electrical Magnetic
Efficiency (Slow Efficiency Gear
Charge) (Dc/DC, Efficiency
DC-AC)
2008
Range 0.42 0.80 0.90 0.80 0.90 0.80-0.86
150km
2008 Renewable
Range Energy 0.93 0.90 0.80 0.90 0.80-0.86
150km only
2008 WTW Powertrain Efficiency
Range of a Conventional Internal Combustion Engine car in reality:
600 km 0.16-0.23
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Energy

Consump-

tion

Ideal mid
size car
Wh/km #

120

120

120

Total
Consump-
tion

of Primary
Energy
Wh/km*

641-689
-15% Reg.
Braking

235-219
-15% Reg.
Braking

750-522

-10% micro-

mild hybrid
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CO, in g/km/NEDC WTW for the Vehicle and LCA for the E-Energy source

Conventional ICE Car

Electric Vehicle
27 % Nuclear,
20% Renewable,
53% Fossils
(EU-27 mix 2010)

Electric Vehicle
11% Nuclear,
20% Renewable,
69 % fossils
(Italian mix 2010)

Electric Vehicle
75% Nuclear,
20% Renewable,
5% Fossils
(French mix 2010)

Electric Vehicle

30% Photo Voltaic on board,
60% other Renewables,
10% fossils

Electric Vehicle

50% Photo Voltaic,

50% Wind

(Carbon free communities)
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Well to Tank Tank (Batteries) to -
(Batteries) Wheels Total CO, emissions
25-35 120-180 145-215 *
85-105 0 85-105
120-140 0 120-140
20-25 0 20-25
18-22 0 18-22
8
5km per kWh and 0 8
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Introduction Intermediate Mass Production

adapting 2nd Gen EV of dedicated
existing updated vehicles
vehicles powertrain 5 Mio. by 2020
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Energy Storage
Systems

Drive Train
Technologies

System
Integration

Grid Integration

Transport

System

Safety

meo&

Milestone 1

Full understanding
and proper
management

of all relevant
parameters for
safety, performance,
lifetime.

Availability of drive
train components
optimized for
efficient use and
recovery of energy.

Solutions for safe,
robust and energy
efficient interplay
of power train and
energy storage
systems.

Charging adaptive to
both user and grid
needs.

Road Infrastructures
and communication
tools encouraging
the use of electric
vehicles.

Electric vehicles
(tested and
inspected for)
meeting (new)
safety standards
at same levels as
conventional cars.

Milestone 2

Manufacturing

of long life, safe
and cheap energy
storage systems
with advanced
energy and power
density.

Manufacturing of
range extenders &
update of electric
motors for optimized
use of materials and
functionality.

Optimized control
of energy flows
based on hard-
and soft-ware

for the electrical
architecture.

Charging at
enhanced speed.

Full integration of
electric vehicles
with other modes of
transport.

Implementation

of solutions for all
safety issues specific
to mass use of the
electric vehicle

and road transport
based on it.
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Milestone 3

Availability of
batteries providing
tripled energy
density, tripled
lifetime at 20-30%
of 2009 cost and
matching V2G.

Implementation of
power train systems
providing unlimited
range at sharply
reduced emissions.

Novel platform
based in overall
improved system
integration.

Quick, convenient
and smart charging
with bi-directional
capabilities.

Automated driving
based on active
safety systems
and car-to-x
communication.

Maximum
exploitation of active
safety measures for
electric vehicles.
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