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Electric Mobility will become true

P | 4,5 Mio.

(Siemens)

2.4 Mio.

(Daimler / RWE)

1,0 Mio.
(Verkehrsministerium
Deutschland; McKinsey)
<5.000
- 2010 2011 2012 AONRS] pAON 2015 2016 2020

source: RWE
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Michael P'I'.acek.‘lel'.ne‘l-!mer lntematinna'.es Trainegprogran
Studium: Elektrotechnik GBOD
_Auda

Entdecken Sie interessante Themen im Bereich Elektromobilitét
-im Team der BMW Group.

Wir freuen uns auf Sie als:

DAIMLER

Onlinebewerbung

Entwicklungsingenieur Diagnose E-Mobilitét (m/w)
Stellenreferenzen: 60631, 60839

Entwicklungsingenieur elektrifizierte/hybridisierte Lésungen (m/w)
Stellenreferenz: 58879

Entwicklungsingenieur Leistungselektronik (m/w)
Stellenreferenz: 60245

Ingenieur (m/w) als Trainee fiir die Entwicklung von elektrischen
Maschinen (E-Maschine), Motoren fiir Hybride und

Elektrofahrzeuge (Erprobung und Qualifizierung) Mercedes-Benz
BMW Group

Ludwig Karg, B.A.U.M., Tokyo, November 2011
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Electric Mobility: a Holistic Approach

Smart Grid I Smart Car I Smart Traffic I

S

ICT are key for the success.

Ludwig Karg, B.A.U.M., Tokyo, November 2011 5
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Research and Demonstration

» “ICT for Electric Mobility” (ICT-EM):
» 7 pilot projects
» Cooperation of BMWi and BMU
» more than 47 companies and

. . . . Sszi‘efn@\#heeis
scientific institutes it
» 18 months run time f’"\‘

» ca. 60 Mio. EUR funding
» ICT-EM Il started mid of 2011
» Other activities:

» 8 model regions

» total of 500 Mio EUR funding for R&D and demonstration

Ludwig Karg, B.A.U.M., Tokyo, November 2011 6
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7 Projects plus Ancillary Research
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INTEGRATION DER ELEKTROMOBILITAT
IN DIE NETZSYSTEME DER ZUKUNFT
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Ludwig Karg, B.A.U.M., Tokyo, November 2011 Ve
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The car will change

Smart Grid I i Smart Car I Smart Trafficl

new car concepts
automotive control

charging processes:

= pattery management
= authentification

= billing and roaming

vV V. V

» driver assistance
= navigation
= infotainment
SIEMENS =  autonomous driving

Ludwig Karg, B.A.U.M., Tokyo, November 2011 8
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New challenges for future cars

Smart Grid I I Smart Car I Smart Traffic

Fiat 500, 1.2-8V Gasoline FEV LiionDrive

new car concepts
== . automotive control

1. charging processes:

— « = battery management
= = authentification

= billing and roaming
b~ driver assistance

- - navigation

» = Infotainment

|
0 1000 2000 nirpm 4000 5000 6000 1000 2000 nirpm 4000 5000 6000

40 50 LidB{A)[SP 80 90} ..
0 10 20 30Speed/km/h 60 70 80 0 10 20 30Speed/kmh 60 70 80 u autonomous d”Vlng

Ludwig Karg, B.A.U.M., Tokyo, November 2011 9
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More electronics for the car

Smart Grid I

R&D Project ,eCar-IKT-Systemarchitektur
fur Elektromobilitat” (FORTISS)

Ludwig Karg, B.A.U.M., Tokyo, November 2011

I Smart Car I
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Smart Traffic

L

» New car concepts
» automotive control

» charging processes:

= pattery management

= authentification

= Dilling and roaming
» driver assistance

= navigation

= infotainment

= autonomous driving

10
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Treat the core well!l

| Smart Grid I Ii Smart Car I Smart Trafficl

new car concepts
automotive control

charging processes:

= battery management
= authentification

= Dilling and roaming

» driver assistance
= navigation
= nfotainment
= autonomous driving

vV V V

value of battery

Ludwig Karg, B.A.U.M., Tokyo, November 2011 11
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Charging or Swapping?

Ii Smart Grid I Ii Smart Car I mart Traffic

new car concepts
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automotive control

charging processes:

= battery management
= authentification

= Dilling and roaming

» driver assistance
= navigation
= nfotainment
= autonomous driving

A\

NEXT|ENERGY: battery swap station

Ludwig Karg, B.A.U.M., Tokyo, November 2011 12
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AMeRegio Smart @ Wheels

Charge where you want =i« TR | Gl [ e | o Tompm

(" PHarz.EE-mosiLTy LEUTUREFLEET

Smart Grid I iSmart Car I Smart Traffic I

» New car concepts
automotive control

charging processes:
= Dbattery management
= authentification
= billing and roaming

i
TY

DE — AAA — 123456 - P

A\

country provider customer check

A\

v’ tested in projects (RFID-cards,
charge-plug, mobile phone)

v proposed as DINSPEC 91286 > driver assistance
v' German proposal for work group = navigation
ISO/IEC JWG1 V2G ClI = nfotainment

= autonomous driving

Ludwig Karg, B.A.U.M., Tokyo, November 2011| 13
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Smart @ Wheels

Charge where you want GE"T

Smart Grid I I Smart Car I Smart Traffic

» New car concepts

[

> automotive control

» charging processes:

= pattery management

= authentification

= billing and roaming
» driver assistance

= navigation

= infotainment

= autonomous driving

Ludwig Karg, B.A.U.M., Tokyo, November 2011 14
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Ay Smart@\/\/heels
Charge where you want GE"‘Tm (—)\@)\

ladenetz.de

Smart Grid I iSmart Car I imart Traffic I

» New car concepts

> automotive control

» charging processes:
= pattery management
= authentification
= billing and roaming
» driver assistance
= navigation
= infotainment
= autonomous driving

Ludwig Karg, B.A.U.M., Tok ovember 2011] 15
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ALLGAU

Reaching Home -@ E—T

effiziente Elektromobilitdt & Tourismus

Smart Grid I i Smart Car I i"mart Traffic I

» New car concepts
» automotive control

v » charging processes:

= pattery management
= authentification

= billing and roaming

» driver assistance
= pavigation
= nfotainment
= autonomous driving

Ludwig Karg, B.A.U.M., Tokyo, November 2011 16
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Smart @ Wheels

Riding safe and cosy @ E“Tm

nte Elektromobilitét & Tourismus

Smart Grid I I Smart Car I I Smart Traffic |

new car concepts

Y VYV

automotive control

charging processes:

= pattery management
= authentification

= Dilling and roaming

» driver assistance
= pavigation
= Infotainment
= autonomous driving

A\

Ludwig Karg, B.A.U.M., Tokyo, November 2011 17
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Right car for everybody @ﬁ |
Smart Grid I Smart Car I I Smart Traffic |

MERIAN mobit FOTURES

> extended driver assistance

» mobility provision
= intelligent accounting
= fleat and mobility services

= new market roles and
business scenarios

Ludwig Karg, B.A.U.M., Tokyo, November 2011| 18
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I have a dream

Smart Grid I

a

Ludwig Karg, B.A.U.M., Tokyo, November 2011
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Smart Car I Smart Traffic

[

» extended driver assistance

» mobility provision
= intelligent accounting
= fleat and mobility services
= new market roles and
business scenarios

» Intermodal systems

19
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I have a dream

0 here
g Munich Airport
; Landsberg

Ludwig Karg, B.A.U.M., Tokyo, November 2011 20
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I have a dream

leave building, go left 100 m and
pick up electric bike Nr. 12

follow route to bus station
take bus Nr. 325 to Landsberg
click to receive electric car

follow route to Andechs
(monastery, brewery, stay 1 hour)

follow route to the airport

total price 32 €

Ludwig Karg, B.A.U.M., Tokyo, November 2011 21
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Smart Grid I Smart Car I I Smart Traffic |

> extended driver assistance

Call a Bike

» mobility provision
= intelligent accounting
= fleat and mobility services
= new market roles and
business scenarios

» intermodal systems

aill. Telekom.de 5 16:25

Home Screen

0 B B @ | ¥ sokreus, 10620 s.-_‘ru.-.-..i:-:..-.u-,.-:ln
Ludwig Karg, B.A.U.M., Tokyo, November 2011 22
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. Grid Surfer q ;
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Load shaping Okt %f ey N o= | -¢Em

Il Smart Grid I Smart Car I Smaurt Traffic I

» load management
id/to vehicle

[] storages
electro vehicles
-'|||||||'|I T '
(17T It wii il BEE movableloads
1 Ab|||ty to manage productionand | _
| businesses
1l[{| consumption is a prerequisite to I O
achieve renewable power supply. [ industry
iy \ il e =

Ludwig Karg, B.A.U.M., Tokyo, November 2011| 23
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The magic formula

G 2V grid to vehicle
+ V2 G vehicle to grid
— V4G vehicles for the grid

Ludwig Karg, B.A.U.M., Tokyo, November 2011 24
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Stabilizing instead of stressing

f’"‘-s.

I Smart Grid | Smart Car I Smart Traffic

450

200

» load management

250

g 200

N|||||||||||||||||||||
ol - vehicle to grid
i ||“|||‘||| i - vhdetogid

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

450

- multiple use of batteries

« combination of electric cars
and renewable energies

000 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20000 22:00
Uhrzeit [hh:mm]

Emgegebene Last erginzende Last [reduzierte Last —7Zielvorgabe

Ludwig Karg, B.A.U.M., Tokyo, November 2011| 25
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Stationary car earning money X

]

I Smart Grid I Smart Car I Smart Traffic

» load management

- grid to vehicle
. vehicle to grid
» new business models:
- multiple use of batteries

« combination of electric cars
and renewable energies

value of battery

v’ balancing power
v’ peak shaving

v" short time buffering

Ludwig Karg, B.A.U.M., Tokyo, November 2011| 26
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Stationary car earning money

iSmart Grid I Smart Car I Smart Traffic I

» load management
. grid to vehicle
. vehicle to grid
» new business models:
- multiple use of batteries

km - combination of electric cars
and renewable energies

Ludwig Karg, B.A.U.M., Tokyo, November 2011 27
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EV: master piece of the Smart Home

I Smart Grid | Smart Car I Smart Trafficl

» load management
- grid to vehicle
- vehicle to grid
» new business models:
- multiple use of batteries

- combination of electric cars
and renewable energies

Ludwig Karg, B.A.U.M., Tokyo, November 2011| 28
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More to come: IKT-EM 11

econnect Germany

IZEUS
SecMobil
O(SC)zar
RACE

»y.nnect?] 

Germany

Intelligent Zero Emission Urban System
Secure eMobility
Open Service Cloud for the Smart Car

Robust and reliant Automotive Computing
Environment for future eCars

Ludwig Karg, B.A.U.M., Tokyo, November 2011 29
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