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El coche eléctrico no arranca

IE'IJ]‘EI. umy' dificil porgue no exis

Eag}lma:mﬂﬁm
mmmﬁqlmelmmm
de Indusria, el gran valedor dal
vehicule elécicn, ha creado en su
pgina wel un espacso para ofre-
cer un liseado acmalizade de las
elaorolineras o pamms pablicos
que ofrecen b poshilidad de re-
cargar baerizs

El ithimo dam disponible dara
de abril, mes en el gue habdacon-

Grandes obs thoul os

A pesarde Jos esfuerzosy aliangas
salladasenme bos distinmos fabri-
canees de momiviles y compa-
i35 afines para desarrollar el
vehimloelecmson, v cermo es gae
losalevados precios, lalimicada
ofierm disponible, 1a reducida aw-
wonoma de 1o, kos escasos alle-

En septiembre se
matricularon cuatro
unidades y bas ventas
solamente suponen
197 coches

Mo existe informacion
actualizada de la
ubicacién de las
dectrolineras con
puntos de recarga

e de reparacidnoualificadosy
las dificulrades de recarga sigoen
lastrandio 1 implanmrcion enlzs
grandes cindades.

LaIV edicion de El BEardmemo
del vehiculo de Empresa (CWH)
promaovido poT Arval, compatia

de nansing dal BNP Parshas,
sl esc sl inerés de
las empresas espaniolas por incor-

parar vehiculos elaoricos 2 sus
flowas ha czido un ¢ por ciEnm en
al dlimo afie debido 2 los obstd-
calas resefiados. De hecho, ran
siilo un 2 par ciemo de L empre-
sasaspanalas ral
el Slacie anieedeatns,
mienmas que el ano pasado el 21
[POT CHETII0 (BN inEEnciom de
afronrar lacompra.

Esatendencia al pesimismo no
esacclusiva de Espafia, porgue el
TESTO (8 PAiSaE SUNTpS0S MInkens
1MaS Previsinnes similares, coma
demmesa el hechode que sélo el
4 por cienem de las empreszs con-
malradas admite inveres por adgai-
rirvehiculos elécmioos.

Lahaja demanda dal mercado
seraslads al capitulode lsven-
5. Los ahiimos damos disponibles
apunan que las mariculaciones
de susnmidviles eldorions silo al-
came zron las 197 unidades enlos
o primeros messs del afio,
fremiea 1as 23 umidades que acw-
mulaban en el mismo periodo dal
a0 anterior, segindamns facilic-
dospor la Asociacitn Macional de
Vendedores deVehiculos a Motor

Gamvam). Lz sereflsa
Eﬂ]ll:l:l.‘l‘i Mhmlrish
enel quesilo se mamicalamn cus-
—

Creei i evto Fidicule

Un craci msanTo P que se
aleja de lxs previsiones del PLan
de Accitnde] vehiculo Elomico
20002002 {Plan Movels), que es-
timaba unas venrasda 12000
tmidsdes al cietre dal presenms
pjETCican.

La sensacion generaliz ada enel
secror &5 gue ha habido uma cier-
= precipimcion en el Mingsterio
e Indusriaala hora deimpulsar

el plan, domdo con 72 millones
de puros en concepm de ayadas,
COM UM MM de GO0 saros
por coche. Segin Ganwam, & este
monaniese hubiera dessnadoa
incenivar 12 adguisscion de aumo-
meviles comvencionales las ma-
miculaciones podrizn haher au-
menado e 2o &0 14400000
dades, comribuyendo a modemi-
a7 el parque domEeston, que sa
haconvertsdo en el mds anzguo

de Europa (el 437 por cienm
de]nssum‘;m\'desp:gmnmu

nesdess e manEeneT-
sa [aendencia acnuz] devenasel
plan tan sl reparird oywdas por
valorde algn mis deummillon de

euros, Jo ale aum L4 par
cienmo de 5fnndnseqm asign:tdnsp;a-
rael pariodo comprendido emme
el pasado mes de mayo (ruando
fue zprobade), y sufinalizaciin, el
prizcimo 30 de noviembre, mas
e meses de vigencia

En lasorma cara del: moneda
mlﬁsmy ciclomoenres

& S menor precio (oerca

de 2 30 euros de mediz), bajo
consamo, facilidad de recargary
duracsin de lashareris Las con-
vierranen un aliadoparaciroular
parlasgrandes urbes. Segamn dams
e MSI para AuroSooucks, il ér-
minidel af0 se habrin mamiculs
o cercade Loogunidades, el do-
‘bie da las commabilizadas el pasado
pjercacin.
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L Xina ha destinat 15,000 mi-
lions de diars per liderar el desen-
wolupamenit global del cote eféc-
tric. Tot i que no ha llengat encara
c=p model propi, el seu objectiu
s tenir 5 milians d"aguests vehi-
des cirmukant el 2020.

Models
al mercat

Alguns dels cotees elédrics del
mencat sin: el Missan Leaf; el
(Otroén C-Zero, &l Peugeat 10N

i el Mitsubishi FMIEV [que en
realitat son el mateix vehide];

i el Chewrolet Vo, gue a Europa
s ven com & Opel Ampera.

AUTOMOOG

L]
Reptes i sots
per al cotxe
- L]
electric
Malgrat que els nous vehicles tindran un paper

important els anys futurs, pensar que aixo sera abans
del 2020 és, de lluny, massa optimista

Eulalia Furriel

ntre avui i el 2020, el

cotwe eléctric haura

dafrontar una mica

més que uns simples

satsal cami pera lase-
vasd opcital mercar”, e publi-
@t enun recent informe la con-
sultora  Boston  Consulting
Group sohre aquest indistria.
Aquest estudi preven que els
vehicles de pesmagesambmao-
tors de combustis fossi | cont -
muaran dominant = mercat la
pricima década, si bé afirma
que elscooes elécrics comen-
saran a fer-hi inaurs ons, i esti-
ma que el s meromt serd del
&% de bes vendes el 2020,

“L’any 2011 era vist, segons
el consens comi general, com
el prindipi de Fera de vendes
de comves sléctrics a Buropa”,
afirma Peter Schmidt, editor
A'AID Newsletter, “Si bé sem-
bla clar que £l cotxe eléctric
tinddri un paper important els
anys Futirs, pensar que aicose
raahans del 2030 &, de lhumy,
massa  optimista”, afirma
Schmidt.

“Alemanya é el mercat amb
el nombre més alt de cotces
eléctrics matricubats els vuit
primers mesos de Fany, amb
L624 unitats, debs quals, apa-
Tentment, una part considera-
ble podrien classi ficar-se com
a experimentals per a la indis-
tria, coma que fa pensar que el
mombre de compradors pri-
vatsna & mol elevat”, explica
Peter Schmidt.

Lapsta deb govers per
promowre vehicls menys de-
pendents d el petroli § ambien-
miment menys conmminants
ésuna claradirectriu mmtala
Unid Europea, que té una regu-
lacié més estricta, com als Es-
@t Units, a la Xina ¢ al Japa.

Tots els grans fbricnts
dautomobils estan inverting
en vehicles elécirics, o han
amunciat que ho fran, en
molts cascs han creat aliances:
entre ells i amb empreses de

oveldors O ir els

cotos elovats dinvestigacia i
desenvolipament, menfre o
manté la incertesa sobre el futur
tecnologic que acabara impo-
sant-se al mercat. “MNingi napot
prafirde moment 5 cb primers
cotxes eléctrics al mercat seran
um éxit, @ si entraran als llibres
dhistiria de o indistria com
umna humiliacid per a tots els im-
plicats”, admet Peter Schmidt.

Ek reptes que b indistria té
pendent de resaldre sdn encara
considerables. Yuna banda, cal
desenvohipar baterics amb un
mixim dhutonomma, cal crear
unsistemarapil de reciregaia
un st quen o penalite e ven-
des del cotxe elécric Amés, la
mecessi tat de orear infrasitruc-
tures de punts de recirrega su-
pisa també peralks @bricanes un
replantejament deb sews mo-
dek denegod, i haverde consi-
derarsi haurien de prticipar en
el negod de xarxes de recirre-
F o crear sistemes dempreses
de lloguer de vehicles o lising,
per exemple.

“Els vehicles eléctrics no sén
actuabm ent una aktermativa via-
ble abs de motor de combustic
fimsil i el pont entre els uns i els
alres pass pel cooce hibrid,
com el madel Prius de Toyom,
que té un mator de combustic
perd que també tE un compoe

Els xinesos destaguen

a les enquestes entre

la poblacié més
predisposada a sumar-se
al cotne elédiric

nent eléctric”, opina Al al-Saf
far, analista de b indismriadiau-
tomaod 6 per a FEconomist Inte-
ltigencs Unit (E1LT).

Per aquest analista, un punt
d’especial interés sobre el fumr
del wehicle eléctric procedeix
de ln Xina. “Aquest pais no o
miés e preven com el merot de
venda de cotwes elécrics més
important, sind quea més el Go-
vern  ha ostat per lLiderar

aquests indistria, cma que és
particularment interes=nt ja
que la Xina no ha destacar fins
ara perdesenvolupar teanalogia
avangada i en canvi s*ha posicio-
nat com a competidar dels Es-
i Units i Alemanya, que tenen
uns centres tecnologics mols
més establerts”, comenta Al al-
Saffar. “Si ho aconssgueix, hi t&
molt a guanyar, i no només en
FPambit sconomic sind tambeé en
prestigiT, comenta Al-Saffar.

CONDUCTORS

A meés de lesdificulmes tecnola-
gigues i del cost de producdd
que t& aguest tipus de vehicle, la
indilstria automohilissca  ha
dafrontar el repte de convin cer
el consumider perqué compri
un cotwe elécric Una de les
principab barreres imiciab s
que el sew cost de compra éssu-

perioral dun vehicle que fincio-
na amb combustic fomsil.

En aguest sentit, b poblacd
de la Xina destaca per la predis-
posicia que t¢ 3 sumar-se al cot-
xe elactric, 2 que un 0F% dels
habitants declara que est inte-
ressat en aguess tecnolagia, da-
vant el 7% de la Unié Europea i
ol 4% dek Esms Units, segons
nquistes de mercat fetes pel
Bston Consulting Group el
mes de marg passat

Qnuan = tracta de fer nimercs
scbre el paper, el consumidars
ccologistes, disposats a pagat
més per un cooxe eléctric que
per un de convencional, sense
esperar 3 @nv un estalv en el
fundonament, sdn un &% alsEs-
s Uniss i un #% a Europa.

Si laproposta que es plantea
&5 d esem borsar inicialment uns
4.000 dalats més per un come
electric perd recupern la inver-
it amb uns costos energatics
més petdts al cap de tres anys,un
3% dels comductors a la Xina
compraria un cotre eléctric, i
un 40% a Eurcpa i ab Esmts
Unies.

Tammateix, les estimacions ac-
fuals de costos que es projecten
per a Fany 2020 preveusn que
faran falta com a minim cnc
anys per Tecuperr el cost de
compra inidal més elevar. En
aquest mpisit, ob interesats e
queden entre el 15% i el bk de
la poblaga.

I cb que e el moment de
comprar no estn digpoats a
gastar més peruna tecnologia al-
tematva, contamini més o
menys, supos un smhd poste-
rior més o menys alt, ammen se-
gons Fenquesta el 36% de la po-
blacio als Estats Units, e 4% a
Europai el 34%a la Xina.

PROJECCIONS DE VENDES

La Xina i Europa
van al capdavant

[Imasmdeﬁ(mnm
venuts Emu merats
mundials @2 Fauntomods seran
mdmgfao b endall, hla

am| SEEONS
projecdons publicades per la
consultora

Fioka:

particé del mercat el 202 2 b 2ok prew ok 2l do
IE - del &l2020 ptnlil_’g:“bhﬂm
| Projecrid del parcentage de vendes de coties BTk Indou ek b S
de passatgers & 2020 | Cirega mHiaGnt sndol.
ESTATS UNITS EURDPA
Gannlina Genlina
BE% — a—

ESTANDARDITZAR EL SISTEMA

Pactar un
endoll comu

Abans que les vendes d'autom-
bills edértrics 3 Eunopa comendn
@ sef significatives, eks fabricants
Sopian n or move el
adoptar un dnic model d' |
de sistema de que
sigul comil per a tots els fabri-
els idors d'eledrid-




Electro mobility as a fascination answer of global SIEMENS
needs

Global needs and electro mobility

Mobility Global warming

= Mobility in emerging countries

= Fascinating driving
behavior

= Urbanization

= Reduction of CO, emission?
Zero

= Reduction of local emissions
emissions s

Reduce

dependency De‘fﬁg:glezed
= Substitute on oil - Storage capacity for renewable
for oil energies
= Smart grid

Renewable energy

Page 5 2011-04-20 Inside Electric Car Industry Sector

Oil shortage

Source: | DT EC 1) Dependent on energy mix



In the end consumer eyes electric vehicles need to SIEMENS
be competitive with the best ICE alternatives

Customer requirements for electro mobility

Driving performance Good performance

(acceleration, top speed)
Challenge 1:
Bad emissions Prove the performance
superiority

Emissions
(CO,, particulate matter, noise)

Reliability and safety

(incl. required maintenance) High reliability
Driving range Enouah range
(according to requirements) 9 9 Challenge 2:
Offer an attractive range and
Re-charging Easy and fast Charging solution
(availability, charging time) re-charging

Component costs and TCO - Challenge 3: Make EVs
Affordability s :
(purchase, monthly costs) economically attractive

Source: | DT EC

Page 6 2011-04-20 Inside Electric Car Industry Sector



Challenge 1: Convince the end consumer of EV SIEMENS
performance superiority

Key challenges

-y Challenge 1:
__ “Prove the performance superiority”

/1%
Driving performance Emissions Reliability and safety
(acceleration, top speed) , particulate matter, noise) (incl. required maintenance)

= Develop superb motors & = Prove zero-emissions from = Build on industry proven
inverters (with a single-stage well-to-wheel robustness
gearbox)

Process requirements
EXCITEMENT:

A

Nm

High peak
torque

BASIC:
Traceability

Process quality [zero
defect. poka yoke'))

High max

revolution

v

rpm : .‘,,"" - Wy
= Develop "torque vectoring" = Develop a quiet, attractive = Standardize
multi-motor concepts EV powertrain sound charging interfaces

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

Key challenges

4 Challenge 2:
_ 4 “Offer an attractive range and charging solution"

Driving range Re-charging
(according to requirements) (availability, charging time)

= Focus in the beginning on the most = Develop easy-to-use, high-power charging
appropriate vehicle / customer segments solutions for day-time operations
(who can live very well with limited range per
day and use the basic 3 kW charging capability
overnight)

City drivers / LDVsY for Special purpose
vehicles (2" car inner city vehicles
ownelTs) l_{se Up to 22 kW on-board AC High-power (<10 min)
= g ﬁ charger and matching off-board DC charger
w charging station solution

= Develop compact on-board range
extender solutions

Source: | DT EC 1) Light Duty Vehicles

Page 8 2011-04-20 Inside Electric Car Industry Sector



Challenge 3: Make EVs an economically attractive SIEMENS
solution from "day one"

Key challenges

Challenge 3:

1 “Make EVs economically attractive”

Component costs
(excluding batteries) (total costs of ownership)

= Make the EV powertrain components (without = Support OEMs efforts to make EVs total cost
the battery) cost-competitive from the of ownership very competitive from the
beginning beginning

Manufacturing costs for Powertrain
midsize ICE target costs m‘;:'ti* ‘?"@ﬂ M
Battery infrast
2.500 USD 2.500 USD .
CcoStB~_ costs > ;
isSi Inverter B\’ &

Transmission

Cooling
Exhaust

Electric
motor

Others

Engine
ICE EV

through modular
design

Source: | DT EC

Page 9 2011-04-20 Inside Electric Car Industry Sector

= Economies-of-scale rv component costs

Volume
»
>




Outlook: Accelerate ICE replacement after SIEMENS
successful market entry

Future benefits

"oy Outlook:
4" Additional vehicle benefits"

New & easier, overall
system architecture

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

mobility

Milestones in the development of Siemens Inside Electric Car

Pioneer in electric Experience in electric
mobility drive transportation

Pioneer in electrical Traction units in
engineering for more than worldwide operation

160 years Metro Systems
Electric train 1879 City- and Tram-Lines

Electric tram 1881 Diesel-electric trucks
Electric trolley bus 1882 and hybrid busses

Electric car ,Victoria“
1905

Source: | DT EC

Page 12 2011-04-20 Inside Electric Car

First passenger
vehicle concepts

Electric Race Cars
(Segula Matra
Technologies)

eChopper
(Orange County
Choppers)

eRUF Stormster
(Porsche Cayenne)

eRUF Greenster
(Porsche 911)

SIEMENS

Inside Electric Car
business unit

Components for
electrically powered
vehicles

Product and solutions
provider for automobile
manufacturers with
innovative drive train
components

Industry Sector



Siemens has been a pioneer in electrical SIEMENS
engineering for more than 160 years

Pioneer developments in electrical engineering

1905
Electric car
“Victoria”

Electric train

Electric tram

Source: | DT EC
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Siemens has a broad experience in electric drive
transportation projects

Experience in electric drive transportation

R R (3 8 = High-speed platforms
& L ' M= = Intercity concepts
= Passenger coaches

= Service

Traction un
worldwide
operation®

= Low-floor trams and
ultra low floor trams

= |ntra-urban transits
= Light rail transits

= Driverless light rail
systems

= Service

Source: Siemens

Page 14 2011-04-20 Inside Electric Car

SIEMENS

Metro systems
combining high transport
capacities, low operating
costs and environmental
benefits

Individual and country-
specific metro solutions

Projects in partnership
Service

Serial hybrid drive
systems combining a
diesel engine and
electric motors

Serial hybrid drives
systems combining a
fuel cell and electric
motors

Industry Sector



SIEMENS

Siemens has already conducted several automotive
integration tests

Siemens electric passenger vehicle concepts

eRUF Stormster eRUF Greenster Electric Race Cars

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

Source: Siemens
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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

Inside Electric Car

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

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

Industry Sector



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

Basis for Inside Electric Car portfolio

OEM
Requirements

Proven
Industry Portfolio

Inside Electric Car
business unit

= Reliable and robust motor and
drive families

= Process requirements like
change management, validations,

= Modular platform concept serviceability or product life cycle

= Highest requirements in terms of
quality

= Product requirements like costs,
weight, packaging/form factor,
mechanical dimensions/volume,
integration, efficiency (cycle),
scalability, performance

= Innovative functions
= High-efficient
= Unmatched reliability

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

Siemens electric mobility key focus areas

lemens — The pioneer in integrated electric mobility

“Inside” electric car “Outside” electric car
Components Charging Infrastructure

Operation Fleet
Center / Management
Software Solutions

Electric Car Heavy Vehicle Efficient Charging Infra-
Components Hybrid Systems Lighting structure

Siemens integrated
electric mobility

Source: | DT EC
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