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Production targets

Car manufacturer Battery manufacturer (vehicles per year)

BYD Auto BYD group

Fiat-Chrysler A123 Systems, Altairnano

Ford Johnson Controls-Saft 5000 per year

GEM Sanyo/Panasonic

GM LG Chem

Hyundai t&i?;? SK Energy, and SB 500 000 by 2018

Magna Group Magna Steyr

Mercedes-Benz Continental , Johnson Controls-Saft

Mitsubishi GS Yuasa Corporation 5000 in 2010; 15 000 in 2011
) EV Capacity: 50 000 in 2010 in

Nszah NG Japan 100 000 in 2012 in U.S.

REVA Indocel Technologies

Renault AESC 150 000 EV/year by 2012

Subaru AESC

Tata Electrovaya

Think A123 Systems , Enerdel/Ener]

Toyota Panasonic EV Energy

Volkswagen zzlﬁps;.;g:land Toshiba
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. Announcemant
Country Target 7 pesart Dete SLroe
2002: first cars on road Project Better Place Energy
Australia 2018: mass adopdon 04 |un 2009 white Paper (referencing
2050: up to 65% stock Garnault Report)
Australia 2020: 20% production 10 Jun 2009 pAttsubishl Australla
Government of Canada’s
Canada 2018: 500 000 jum 2008 Canadlan Electric Wehicle
Technology Roadmap
. “government officials and
China g 5;3:3?;'”“”3: 1 Apr 2000 Chirese auto executives”,
P per The MNeaw ¥ork Times
China 540 000 by 2015 B Jul 2009 Pike Rezearch
2008: 21 000 000
China R 27 Apr 2009 The Ecomamist
2030: 20% o 30%
China
e Ot 2008 BCKInsey & Co.
Denmark 2020: 200 000 EMS Denmark
Fracs : Jean-Louls Borloo,
2020: 2 000 000 Ot 2009 Niirtstar of Bty
Announcemeant
Country Target SoUrce
¥ 3 | Report Date
ratlonale Strategiekonferenz
Cerman 2020: 2
¥ L e Nov 2008 | Flekromobiliat
ireland 2020 350 000 28 Apr 2009 Houses of the Cireachtas
tAinister for Energy Eameon
2020: 250 Q00
Ireland ]
S030- 4006 market share 2& Mov 2008 Ryan-and Mintster for Transport
roel Dempey
20171 40 000 EVS
tsrasl 2012- 40 000 o 100 D00 9 5ep 2008 Project Betier Flace
EWs annually
2020: 50% market share next
apan A
[ap e Rerate vehiies jul--Aug 2003 | Prime Minister Yasuo Fukuda
2015: 10 000 stock
in Amsterdam bAarifke Vo5, Amsterdam
Metherlands 2B M3y 2009 y
2040 1009 stock ¥ councilmember
In Amsterdam (-200 000}
New Zealand H0EE: S T et hare 11 Oct 2007 | Prime Minister Helen Clark
2040 6% market share i
Insthtuto para la Diversiflcacian
Spain Z0T0: 2 00D 24 Feb Zooe P
¥ Ahorro de k3 Energla
Industry Minister Miguel
Spain 2004: 1 000 000 31 |ul 2009 Sehastian
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Amnouncement

Country Target { Report Date Source
Sweden 2020: 600 000 May 2009 Hordic Energy Perspectives
Switzerland 2020: 145 D00 Jul 2003 Alplg Consulting
2020: 1 200 000 stock EVs +
United 350 000 stock PHEWS Chet Department for Transpaort,
Kingdom 2030: 3 300 DOO stock EVS + “High Range” scenarlo
7 900 000 stock PHEVs
United States 2015: 1 000 000 PHEY stock Jan 2009 President Barack Obama
United States 610 000 by 2015 & Jul 2009 Pike Research
Worldwide 2015: 1 700 000 B Jul 2000 Plke Research
Worldwide 2030: 5% to 109 market share OCt 2008 MCKINsey & Co.
Carlos Ghosn
Worldwide : !
2020: 10% market share 26 |un 2009 President, Renault
Europea 2015: 250 000 Evs 4 jul 2008 Frost & Sullvan
Europe 2015: 460 000 EVE 8 May 2009 Frost & Sulllvan
2020: 1 300 000 May 2009 Hordic
TS c ay Energy Perspectives
EV Sales PHEV Sales
ST W All other 5T mallother
| © India | " India
B China M China
2 3 OECD Pacific 2 3t QECD Pacific
2 W OECD Europe 2 M OECD Europe
= 2| M OECD North America = 2| M OECD North America
1L
0
2010 2015 2020 2010 2015 2020

o 5 59uS 39 (B SL9199> b9 B Ll S - B JSS

JSKa a0 5 ads als Ogados Y0 sgd> Sl s 45 das s OlES e 4sES 5 b gy

SIS 5 g0 Sl oslial Coe gime ;i (155 5 s e (5 sla 5SSl se-bike §n gls a5 2o
315,03 O 5 osdhe (SLEKle es 53 1488 Jlu 51 Jle Ol gim) 5,05 5935 Gblie & 1 55 howd C5 g
oo 431" ol 0 dimin Ol — 55y 615,587 5 e 93 Ol Yo N) Jl I 5 slagyn e s
Gl ittt 5 ots a5 Yord Jlo 3l 55 e 03 bigss OB WSl I JSCie "5, (clag 0t

-\S@ﬁjﬂ)jﬁdeé‘jbEV&L&)}bf



"W O sgyoe>

sedy planil dlys (5 55l 5 (G SUS) 5 50) (B0 45 253 058l A5 5 Oliwsilin 55257 5o
Ol & 5l ol ¢ Jas b 55 .l dal g ST o 4l Cose 4 58 S S W Y Jl b
J,;.:Lﬂaje.&ﬂujb Jﬁ@r"”‘)“‘ﬂf“ﬁ)’}"@“)" VO C,?-‘Jﬂ Q)}‘*"*"L_;;J" 6@})3?

&;Mﬂ‘dli.ibéj&l.h}))?&‘j%fd)guﬂ)uob@.b};jéC)L:JLﬂ

1 H 1 gl Slanl
:j‘m)gpggﬁéu”;)s;mu@\jﬂfé,ﬁs@RG‘,mdl@;lp\gm\
1998 Olawe (SIS Sua o
Dl ,le ide ol g ldS OIS
AP RPN S I
gt 516 0 A5 51 -
5055 P51 5508 ClB L SIS 51w 4 55l sl ol s S Dl -
S AT -
(S 48T (53 5L 5 ST Lol e u9) 3 S W5 (sl bl S el -
WAL (o ) T pr e () 5o Sblgiy
Y0r Jle 55 S Glag s 5 o3 00 sl by b4 gliws -
YoXr Dl b B 6y0 55 Oskon O Joli a¥Le S99 —
"GHGU G, 5 s dla Sl o g 5 o b s Gblie 53 osdl B5j3 -

(B Gl sl Ol 5 o ke gols OBl e b s (F s glgnle lls (oS

I3k 4 (S5 Sr9IsS Tme (0 Sl e SSFI Al 9N 0
Sl bl S b a5 falS 05 95 53 05 5 (G50 ol 4 5L B Slag)o s o s
B Cata ol asls bagys e 55l ol S5 s s L sl g J=0s Ol ol gl 55 b

Gls hed 5 g sl s OB AS o pean (5l &5 iy (gl abai 4 (g5l ol b syl

¢ Green-House Gas



\f O sgyoe>

Gold Ole cCdlus b Gl L 65 050 sl Hsbie s (break-even abi ) 4 Coslda
s ad 8 555 G a4 955 5 Jlail Sleblb 5 aowe o 5 D51
D AS e el Sl Jide ol 3 0ls e aS Slalgin
(Sr b Slp el g o Glghily jo a3 b eSS 35 -
O W5l W g5 sls asl 5 LB L o (sla sl 5 Colal Sl g 31 Oliebsl —
ol By Sl 5l e oSSy ol abE s gy SleS Ry 03500 jaRie -
e a5l led lag o L ag s o
SIS 5 gl ol 3 g5 1 Dlibl o gast 53 (1 Ae 5 8l pad 5 olelis -
Db a ey 29,9 5 S oL O o
sle ol @ WSl Rl (B lassns W5 GRIB e ss oY e ey -
(Ias e wil) et T s S b ess s SKes Sl s Ll
(sl OB LS U5 ez ctat | jrage 5 2Kl Slidss S0 e NGOOE k5L
Ll ol Cad by OBl skl S Se Ol 5 obS etnT o R -
IRl e s b 8y Jer ol R S Gl sl s 3 e Slagss

Db ys (B sy o yks

IO AT pan (S Sy g LS b Cud Cmio CSLS dgup @
o S8 L b g 55 pbge (p 5 SIS OB e (e I (B slassn s U
o sz 53 Q8 ST (o e bl Ol g cobile SL Laminl aosT Al o 0T 5 (558 o
el (S5l 55 ke slabsy s Lls 5 Dglite Slagys s S pdy s sie Slsle o
Wl 2 e SR ol Slslgiy
.o\fxfa,méu)u;)j)!jgojf,njiﬁﬂ{oww@ﬂ@ -
5 ss b )Ml 5 s 55wl 3 o OELS Dsae B8 M s -
OUT sl g5 5 a3l 03 gos Blod 1 Oliabs! 5 08 550
g wly b L EV/IPHEV bl osms s OB AS O pme catlis JHll -

S sy 4 T Gudde [l cwlie



14 O sgyoe>

ou\...:T)bLaé\.nijbﬁ&@}&‘}b)@bb)?)bwuéuw:buj -

9395 Linesi Sl (6 e SladsInlnl § Dlaskin Gl o 9 (9w
S easls 6ol cpl b sn 53 S A o B st s S s 5 3 Shes 0og eia
Gy 5a (o s SVl glaas 3o 5 Olekily sy 55 adsl Cad 4 015 o LIS 36 Jol g alas
) 5 S (5L 5ol e B e Sl eslil b iiley BB Cdles (556 5 prans
305 0351 0T (SauVT 5 95355 Cutal Oliebsl Sl (s 5 Slis
Wl ol 11 A pl 53 p 5 Ol

355 S 5 s Cald Sl sbul gl y AS sl g baslbliul Co geas —

.L;,lfg.u¢&A,mw>}>~o€,\s;uéué,&@ju%udﬁf,u;,g -

s 4ig 3 el jgtieg (555! 0 wd ogas 0 s 'RD&D 3l cole> o
Cele DlshS Yo C3 b LEV Gl ol Sl sl 65518 0l 6l 5L S a8
Ll 5L S35k 6l (sl Sl 5L Sl g pa SV NY e B P (p5Y 1)
VUL G5 a6l ol 55355 Uy loibial 31 s 5 31 g T 51 3daee eslizu
et A1 2 eS Gls (el b (6 5L ioman 355 Ol OT &gl Cood 6 5L as 4 2 (59,
1l S ol b e 5 Olslgii A3l e OLL b oslital (ol o855 oo

s kb s W5 Gl g el 5 L SL L S -

92355 Ol (sl 55355 <3l 4 (5 5 a5 I Cilinn slgdte 2 28 -

W (6 5L (sl oS salie b bas, bl oy g5 —

oS oy 5 b (6 5L 08 Ll (sl adsl Slge el s Sl g 5 S AS -

LR
WY guazen 053l L5 51 s 5L OB WSS 5 Sl ol -
Cos 6l 5 51 eslizal 5L sl) ) 633l LS5 sle 5L sl sle 5l el sl -

7 Research, Development and Demonstration



\7 O sgyoe>

.ngjs\oﬂa'-s;wscuup,b-);Q@;ubt,’\;.iu;- -

ol SolCSle & 5l dgup 9 i ywS @
BV a3 ol 01513 Coenl slls I3k 55 5L ald 55l ey mn slagys s )y
A0l Sl Sl OT gl I3 31 593 55 SB35 55l 55 54, dsb s Ll sl
S b s udg 5y el Slele 3 Lo 5 IS 6551 Gl 55y » (B2 a3 oL sluws
B Gl sy 4wl 5L Ol Cand cdine cpl 53 &S 550 gy p o (Sl bk
IR g RS S S PIH P JUP R I JRCINC BN R IIRRCHN ey
Dpdy Oy So e gl s e g Sl p ) glaae) s (gles ikl

SRS

B Sy -

Sl sleelstlu 5 lag s o SVl -

e D ol -

B o 5L 3L glas Il —

Al Sl a2l o a3 Sl by il S -
) 5555 oW sl By 4SSl wbls calul (B Edw cpl )3 il o diad ga 4SS
58S Slelu 5o 55l e sien caild 5 &35, 55l Cad Dulis K 4y gy 51 01y Js

— 63 5 By s o yn pli o K el edoe VLI glay 558 Sde SV b sl
)}s&b&uddﬁj\dﬁ-j)\cJjub.-):—...jLAJ-Lreth&JSL.J:EJ—QTL‘L.;JAL;Lb

..s_,.f»Lgao.\.isf“}g.&):ujﬁdhj):?j\bblf



B2 sgyoe

14

bt

oustio YUY sl ygus 4ol y— F Jg

59

&

39 ¢

"

R IC LY O P

Bulld andtest
Z Integrated

Moto _.:.unw_n._

generator
Motor Cost 19 LSO/ KW 12 USDIkW B USDVEW
Motor Speckic Power = 106 SW/kG > 1.2EWIRC = 1.4 kWikG
Moto: Power Denzity » 2.6 kAL =3 SkKW/IL = 4.0 kW/L
Moto: Efficlency » D0is » 330 = D0y
Converter
Converter Cost c 75 USDYEW < 50 USD/RW « 25 USDykW
Converter Saeclfic Power » 0.8 K = 1.0 KW KT = 1.2 kWikC
Converter Pawer Denzity = 1.0 kYL » 20 WYL = 3.0 kW/L
Conwverter Efficienczy = 020 = 950 = D6
Battary
Battery Capacity 30 kWh 40 kwh 0 KWh
Battery Cost USD 20/km < 150 USD/tWh 100 USC/kWh
Battery Power Densit 460 WL &30 WL
Battery Energy Denaity 150 Whikg 200 Whikg
Eattery Life 15 years 10 years 10 vear:
EV Rage
Market Penstration
Recharging Infrastructune

EW PHEV zale:

: . 15to20' 20ta 30"
{gov. marget)
? Wbk 100 150 250 500 700
Energy denzity
— T |Iwhit] 50 400 500 1000 1500
=
w . e kg] 1000 1200 1500 1000 1000
M ‘ower denzity i _ _
2 [Caender fife |[years] 5o 8 8 tol0 10215
Cost kWb 100k to 2004 30k 20k 10k [5k
Type Li-ian Revolstionary battery (= g Metal sir}
= 5
B o — — =
[#hiL] o | [ | 250 500
a . e [Wikal 2000 2500
ower densit; .
3 ™ [iwin _ _ _
& [caenderife [jyear S E 8o 0 10tc 15 | [ |
Cost [iP¥ikawh] 100k to 200k 10k 10k
Type Li-ion
— iciency improvemsnt SR mistor _ _ _
b _ _ In-wheel mctor _ _ _
Ultra Lowe Ron 5iC device High frequency HFET
Imverber Lows paraztic impedence

High power denzity aszy.

Infrazrusturs

Charger (normal) 2 mllion units’
Charger{guick! 5k units'

Connactor skandardisation

Charge from houze (2004
Dischargs 2= grid {¥2G)
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Calculation of CO2 emissions

Fuel type Kg of CO2 per unit of consumption

Grid electricity 43 per KkWh

Natural gas 3142 per tonne

Diesel fuel 2.68 per litre

Petrol 2.31 per litre

Coal 2419 per tonne

LPG 1.51 per litre
Transport conversion table

Vehicle type Kg CO2 per litre

Small petrol car 1.4 litre engine 0.17/km

Medium car (1.4 — 2.1 litres) 0.22km

Large car 027km

Awverage petrol car 0.20/km

Small diesel car (=2 litres) 0.12/km

Large car 0.14%m

Average diesel car 0.12/%m

Asticulated lorrv, diesel engine

2.68/km (0.35litres fuel per km)

Rail 0.06 per person per km
Air_ short haul ({ S00km) 0_ 18 per person per kam
Air, long haul 0.11

Shipping 0.01 per tonne per kam
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