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Sustainable Mobility Project® A2 /\—

B Generai wotors. TOYOTA @
A AFREZ S Sk Detd
g
Cenaral Motors Corporaticn Toyoka Motor Conporaton Royal Dutch/Shell Group of Companias
M. Thomas A Goftschalk D, Shoichire Toyods Mr Jeroan Van der Year
Exputive Wioe Fresident, dow & Hononany Chokman, Member of the Soand iChairmaa of the Commities of Monoging Direciors
Fublic Policy and Gemerl Coensel Project Co-Chair Frofect Co-Choir
Froject Co-Chair

Lagy

{:} DAI"I-I-LEFLI:IIE"r'SLED‘. a HONDA
e L R

- —E
BP plc. DatmierChryskar AC Ford Motor Campany Honds Motor Co., Lid
Lord Browns of Madingley Frof. Jurgen E Schrempp Bir. wWilliem Clay Ford, pr. Mr. Takoo Fukul
Group Chiel Execther Vorstmndsvorsitrender Chatman and Fregdent and
iChief Exerufive CHficer ichief Evacutter Giffoor

L@ NISS5AN W

|| okn S VOLKSWAGEN AG
g ndde (,_5_ (L, 6L, g2l & 4 T Vs

ptichiedin Missan Molor Co., Lid Morsk Hydro A58 Renault 54 Vinlkswagen &G
M- Edouard Michalin Mr. Carlos Ghosn Mr. Exvind Relien Mr. Louls Schweltzer Dr. Barnd Fischetsrisder
Moraging Farne Frecident and Fregdent and Chakman and Wor sk zender des Wor stonds

Chief EBrgruttee Offices Chief Brgrmither Oy Chief Exerutive Officor

EV-PHVAI LSRRI L 1 3



5. B/INUEEYTLDIRE

BREIBENDIREIZEKY, 2009F I EEFIZOSLILNE )
HHERMEES IDTERIN, 35:EH,L.<75\*JJIJ LLT®D
FOLEMH(B/NMNIEE)T4) DAV ETFRE,

1. BEFE40KM/h~60Km/hLL FDE
(BEERDOETEZETELTLVELY)

2. 2AZFEY

3. TEMHERDI-ODEIGLIIEVATLOES

EV-PHVAI LSRRI L 14



B RIEITIEBEDIE R R

gk di
(2000cc~)

N
(1500~ 2000cc)

I\ h—
(1000~ 1500cc)

#F M (660cc
LIF)

200km3E i m 200-400km3k i 400-600km3k &
m 600-800km3E 5 800-1000km 35 m 1000kmLl E
0% 20% 40% 60% 80% 100%

WEBZFIFBL-7>4—FEAE N=1008, 2007 Ejk

EV-PHVR O UL VRO L

15



EE) T4 DIRR

|

I EE N B DHERS (R

Iml
]
)

i 1980 1985 1990 1994 1999

EV-PHVA O UROD L 1 6




OVt TNDEZA
~ TR DA A—T ~

EROEWE RROEBHEICHEHREATOREENMN | HrofRoEHE(R4ULBEHERS) | BEBELSDEYT4
O, !l\ﬂ-%_iﬁﬁ (S OB HEBELY/NE2ARYEHE
(REAESHEEEE) GEEEER BIoSRnEanE) BEFEAR
= _ ' G o
-~ i
== g = iﬁ’ .
% -
WIEEENDIILT LEONVRY (BEED) CEREILT
RIEHORTORSA It &E HUOERHVEESL5759
OE#MF1E#AE OEErgE hm e
(1EREHt - FEmE) (HE#EEE)DET)
FEESC—FHEILEEZNLE5HEE -HEICHIAOSITEEOFEEEMLE SHEE
53 FEHICHEEYT HEFEENSE HHEE RO I(EBEn=Y(F35—
iz "HIADEADERZMSE 56 == RO A—E—DRAYF &
(% | (ERNEHEEDET)
# FEETCRERITEALESETRHEEET O ElOFIOKREMSEHHEE
EEOTAREENSIMESICEETHEE % EfEET. EROAF TEMMETERNT S
L P ) e =
JL—FZFBE hEHBT 56 (EhH. HADET)
-EETEREZFIELT. EREOETHIEE = CBEREBRATN\YIDEGENTEIHEE
............................................................ NEVNTISET ORSUODRAN TS OMEE F
<WMEESHEITATar>
JAVRSRITHBELIZEPkEERONICENTIEEE
EELEELEBE TRy T LG L =3

EV-PHVAI LSRRI L

17



6. BHERTHAFEDENR

EHDOEMFIR R<—KJ YR
HEMS, CEMSZ TIXEV PHVMA R T LD —E XK

il

A)

B) MEODERULVANMREEZRHWV-EDE R, BENEED

cSAT L
T4—EILHVENEV,PHVIZ R, 1 —H—[Z3X
~IZEF

C) FEEEXRAHADFHLLMERIFfiTDER1E

Gy SR —VARFIZEY, TR KB

Rat

EV-PHVA O UROD L 1 8



A1 F1YDH

. - - L
@ TRCHNISCHE ~AUTOmotive EnergyArchitecture™
ORESDEN Joint Research Project 1AD —EA GmbH, Dresden

N

jowrmey to work

1 typically max. 30 km
e
EM
stationary hybrid-electric drive train ctationary
regenerstive powsr mobile electric generator regenerative power
generation and storage michile storage generation and storage
Commeon Project of:
EA EnergieArchitekiur GmbH (Fr. Dr. Mikoleit) —
Institute of Automotive Technologies Dresden - IAD "\

TU Dresden (Prof. Baker)
Funded by European Union, Sachsische Aufbaubank and - EFRER
private Investors e e !g

SER: Enargy Mansgerment e b
Source: ITS WC 2012 in Vienna, SIS27 |
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A2 BEDH

Toshiba’s ldea of Expressway EMS

-All SAPA energy management
Vehicle behavior management
-Grasping road traffic

-Energy management including EV
Independent energy management
during black out

Battery
charging info

Incentive
guidance

Copyright 2012, Toshiba Coporation. Source: ITS WC 2012 in Vienna, SIS27 |
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ElectricTraffic.fi
Finnish platform for introducing new sustainable traffic systems and smart
grid services brings together “everything smart”

*Takas & WORLD DESIGN CAPITAL HELEINK! 2017

--"H A % i EI.ECtriC

I"lduna s Fina wxﬁﬁ:;-mm_gj,.r‘ Sty Helsingin Energta JTHEN-ELANTD traff]c@
.. 11 g e ST SILC N coolest experiment

Source: ITS WC 2012 in Vienna, SIS32 |
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¥ Tekes @ worLD DESIEN CAPITAL HELEHK) 2012

ElectricTraffic.fi

Finnish platform for introducing new
sustainable traffic systems and smart grid
services

Liser-pentricity

. The infrastructune as wed 3z services ane develooed
with special emphasic on user centric design

Open information & interiaces

4 &l IT plarforms enable sharing of information and
proveading the channe! for traffic related software and
application developmens

Multi-entity ecosystem moded

] The project enables 3 mufti-entity scosystem based
Fruciure and business model

. Oyer 20 comasnies, 5 ores and several ras=areh
parmers irsabved

Irtelligent electriciby system

- Low CO2 elecrsc meneration, using Hdro ard
sustainable energy a5 main eneqgy sources

. Hizh adaptation mate of smart End 2.0

- electric
A @-lm A e traffiCQ

coolest experiment

J"ili'llln.'ﬂll.'ll?@ EEﬂﬂ-lEEEi‘!g:—l‘ﬁE m M“E‘ﬂ#gm m nm Hho sl amak
Source: ITS WC 2012 in Vienna, SIS32 |
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Co-Mobility T % f-Mobility

* Automated Mobility

S E)EER
 Remote Controlled Mobility
3= fr fR it
» Virtual Mobility (Virtual Space TIZ7iLY)

IOV TEREERICERNH S,
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=
1=
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A.5 EISEV & ITSOIZIE

FEJEICEVEASINBAIEIZEHE T, g FEibn—
imELT, ULTFTDEOIEAETEV & ITSOaVETREEED
1-

s
R BATERNZITSRAKRYREALTITD

/1. WBRIBEITSARYMNEREHIZRET S I
2. AE
3.

BN ERNFITSAKRYLEEH [FHRS AT L Tl
95

4. BIFSLERNDOITVIEIMB O hEEET S

5. 91)—2FAS52KRIZ[EI+T, CEMS, HEMS%#& 5t
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EV Limitations causing Range Anxiety

The autonomy {driving range) of EVs is limited to 100 — 150 km.

Charge infrastructure is sparsely distributed and slowly ramped up.

Charging an empty battery takes 1-8 hours.
EV drivers fear to break down.

: 13
b r
25110212 H. Luettnnghaws | Contental Automofive GmbH

e =] Source: ITS WC 2012 in Vienna, SIS49 \
EV-PHVAL U™ Lo 29




&ELVIRE

Range Anxiety is Limiting EV Marketability and Adoption

How far can | really go? [

Do | reach my destination?
What if the car breaks down?
Is there any charge station if | need one?

|V Saion Potertnr

Aol goaressing RA is limiting the markei\o
= Enthusiasts / ldealists
» [Feople with limited mobility needs and radws
g | - el people who have more cars 1o cnoose o 4
BES | H. Luettringhaus | Contnental Automotive GmbH

Source: ITS WC 2012 in Vienna, SIS49 |
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Energy Estimation Model

o

Environmental Conditions’ R

g

¥ Darkness

® Weather

¥ Temperaturs
¥ Traffic

o
Route Characteristics

Driving Behaviour

Average Speed
Acceleration
Braking

P

Vehicle Specifics

e

Power train

FPerformance Data
Wehicle Weight & Load
Battery Oata

Friction & Drag

Additional Consurmers -

=

EV-PHVAI LSRRI L

Source: ITS WC 2012 in Vienna, SIS49 |

- B HWVALC System =
= Distance B Seat Heating
: Road Classes ® Defroster
f Topography ® Lights l
\ J
H. Luettringhaus | Contnental Automotve GmbH
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Possible barriers to EV uptake

,\\’

orgd
Source: ITS WC 2012 in Vienna, TS52 |
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Barrier #1: Understanding Charging events

.

X

1
1208 Jald Bal  12PW 4P

Charge Your Car

B

i

T 1
124 Al Sl 120 AP EPS

Hi. ol Exsiis

O 20 &0 A0 a0
l

Hii. ol Esigats

ot

[ TE R T I T R = TR TR T

[= 2

[l

(N mn e [ESF = ma

Public Charging Infrastructure

EV-PHVAI LSRRI L

‘Work’, ‘Charge
Your Car’ and
‘Fast Charge’ all
show a similar
morning —
afternoon
charging pattern.
‘Home’ shows a
more pronounced
shift towards late
afternoon to
evening charging.

torg

Source: ITS WC 2012 in Vienna, TS52 |

33



Would you consider buying an EV? Post trial

‘Wiold you comsider buring an EvY

[ )

Only 13% of AA
members said
that they "I
would seriously

consider buying
an electric car
within the next

two years”
N J

Lord

Source: ITS WC 2012 in Vienna, TS52 |
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0 B 0

1975 1985 1995 2002

|-I- Fuel consumption (I/100km) —4— Vehicle weight (100 kg) —#— Max. power (kW)I

il Volkswagen Golf: Fuel consumption, vehicle weight and max.
8= = power, 1975-2002
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Andrew Chatham

[T 8|
i

=l=y-1-i-2-1

[=p=d-p-1-i--d

EEECREE
Tl

Source: International Task Force on Vehicle-Highway Automation Workshop, 21 October, 2012

EV:-PHVAI UL URT Y L 36



TOYOTA Test Vehicle for field test

Front Camera 360°LIDAR GPS System

r‘-—_p-

-I.'

“mA ...l
i

"'" :.-"'.—l.'_._ -

r“"'"--llu'-u

" Speed
NPE Sensor

ELE N - - . . AEF = )
1 a Side Camera Front Radar
Egggg —TI’"FVF'IT-"I- -
HEEE S | == Source: International Task Force on Vehicle-Highway Automation Workshop, 21 October, 2012
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C.1 COFHHENDLER

EEEEIE e e e e e R D D e e
Comparison of WTW CO2 emissions
CO2eq in g/km

Well to Tank  Tank (Batteries) Total CO2eq

(Batteries) to Wheels Emissions
Conventional ICE Car 23 120 143
Biofuels 17-28 97-135 114-163

Battery Electric Vehicle

27% Nuclear

20% Renewable 67-84 0 67-84
53% Fossils

(EU-27 mix 2010)

Battery Electric Vehicle

(Coal) 126-155 0 126-155

Battery Electric Vehicle

50% Wind

50% Photo Voltaic 0-4 0 0-4
ewables)

Taal

-1 (Ren

Eu b ' anad nap, Electrification of Road Transport, 2" Edition, PPP European Green Cars Initiative, June 2012, Table 3
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1. EVH#EEDXKBMRIZIBARDEIIDS50%MNEF HIZAH
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