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Supply Sources

Percent of Source

» Demand Sectors

Percant of Sector

Transportation
28%

Industrial
20%

Residential &
Commercial
1%

Total 94.6 quadrillion Btu

Source: Energy Information Administration, Annual Energy Review 2009
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® Competence Characteristics
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2 Info ware
% Effectiveness Measures
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technique drives (ii) Internal combustion engines drives
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Characteristics ) p )
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(1) Electric motor control

control s .
(ii} Battery management 1) Fuel processor
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(iii) Charging P : .
. (iv) Components sizing
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Regenerative - P R
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Charging Station Type
Levell Level2 Level3

Residential
Single family houses ... ) QT X
Multi-family units......ccoocveveicsci X, X
Commercial/Employment Centers
Private (Office complexes, business campuses) .................. X, X
Commercial /Retail (fleet and delivery services) ............... ) QT X
Public access (airports, hotels, grocery stores, .........cco....... X, ) X
hospitals, shopping malls and entertainment) ....................
Government, universities, and municipal facilities............ X, X
Transit hubs .o ) QU X
Fueling Stations ..........ccccoeiriiciennins s ) X
Public
Parking structures/lots ... ) QPP ) G X
0= =) OO ST ORISR X, X
Interstate and highWays ... X
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Characteristic Levell Level2 Dc fast charge
Voltage 120V 208 or 240V Up to 500V
Type of current AC AC DC
Typical output 1.4kwW 3.6 or 7.2kW 50kW
Maximum output 1.9kw 19.2kW 50kW
Charge time 12h 2.5-5h 20min
Connector J1772 J1772 CHAdeMO
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2. Stagger

3. Real Time

4. G2V: Grid To Vehicle
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% Local Services
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Charging time Power supply Voltage Max current
6-8 hours - 3.3 kWSingle phase 230 VAC 16 A
2-3 hours - 10 kWThree phase 400 VAC 16 A
3-4 hours - 7 KWSingle phase 230 VAC 32A
1-2 hours - 24 kWThree phase 400 VAC 32A

20-30 minutes = - 43 kWThree phase 400 VAC 63 A

20-30 minutes = - 50 kWDirect current = 400 - 500 VDC @ 100-125 A
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2. Urban Green Energy
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% Lead Acid Batteries

* Nickel-Metal Hydride



SOR 90395 bl) AL 9 (53 bl i

. & b | Y
’/.?’ "f WA 62 oo il S29L8 (S3inign 9 3w Slo (12935 1p95 9 gl j1b
L
550 B s 5L gl (IS Olasuiio duglio -1V Jgaa
Battery-type Lead acid Ni-Cd Ni-MH Li-ion
Energy density 35 40-60 60 120
(Wh/kg)
Power density 180 150 250-1000 1800
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Cost (8/kWh) 269 280 500-1000 1000-2000
Battery High memory Currently popular | Small size, light
characteristics | reliability, low effect battery for HEVs weight
cost
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LMO LiMn,0, Energy/power 90 to 120 260 to 300 1
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Characteristic 6-A-h Module  12-A-h Module

Mass, kg 6.0 9.5

Volume, L 52 7.7

Dimensions, mm 239 x 153 x 143 239 x 228 x 143
Energy, W-h/'kg 48 61

Peak power, Wikg 1,125 1,150

Peak power, W/L 1,300 1,420
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Scientific Name Formula Common Name
{Lithium hexafluoroarsenate®) LiAsF, —
Lithium hexafluorophosphate LiPF, —
Lithium tetrafluoroborate LiIBF, —_
Lithium (bis)trifluoromethanesulfonimide LiN(SO,CF,),  Li TFSI
Lithium fris(trifluoromethanesulfonylymethide Li C{(SO,CF,); LiMethide
Lithium trifluoromethanesulfonate LiCF,S0, Li Triflate
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Powertrain
Flectric motor 310 KW {416 bhp), GO0 K-m
(443 ftlb), Three-phase AC
induction maotar
Transmission  1-speed fixed gear (9.73:1)
Battery 60 or 85 K lithiurm iont¥
Electric range 85 kW-h
265 mi (426 km) (EPA)
310 mi {500 kmy (MEDC)
60 KW-h
208 mi (335 k) (EP&)
233 mi (378 kmy (NEDC)

Plug-in charging 11 K 85-265 % onhoard charger
for 14 404 or 3¢ 164 5 an IEC

Type 2 inletl!

Cptional "Twin Charger" for 22

K Tor 19 804 ar 3¢ 3245

Optional Supercharger for 100

ki DG offboard charging,
adapters for domestic AC
sockets (110-2404)

Dimensions
Wheelhase 2,959 mm {116.5 in)
Length 4,976 mm (195.91n)
Witith 1,963 mm (77.3 in
Height 1,435 mrm (56.5 in)
Curb weight 2,108 kg (4,647.3 k)

S Jote Yous (B VolS 9,395 laseaio — VY'Y S

Range

Max. power

Max. torque

0-60 mph
(0-97 km/h)

Top speed

Supercharging

Standard

60 KW-h

208 mi (335 k)
[ER&)

233 mi (375 km)
(MEDC)

225 KW (302 hp)

{@ 5000-8000 rpm

317 Ip-ft (430 N-m)
@ 0-5000 rpm

5.9 sec

120 mph/1583 km/h

Optional' (US$2,500)

Performance
85 kW-h

265 mi (426 km)
[ER&)

310 mi (500 ki)
(MEDC)

270 KW (362 hp)
@ 000-9500 rpm

310 KW (416 hp)

@ 5000-8600 rpm

325 Io-ft (440 N-m)
@ 0-5800 rpm

443 Il (GO0 N-m)
@ 0-5100 rpm

5.4 sec 4.2 sec

125 mph/200 K/ 130 mph/210 krmdh

Included

Note: ' After purchase, Supercharging can be enabled via a software update for US$2 500,
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Dimensions 4,450mm X 1,770mm X 1,545mm
Seating Capacity 5 passengers
Powertrain layout Front motor, front drive
Electric Motor High response AC synchronizing motor (80kw, 280Nm)
Battery Laminate-type thin lithium-ion battery (approximately 24kWh)
Brakes Regenerative braking, mechanical disk brakes
Top speed Over 140km/h
Cruising rang 160km (@ US LA4 mode)
Normal charge:
Charging times . US/EiJPFle\l aﬁi::()i(:rr:::jl/y78hr:;ﬁ?(224%0\x)230V)
Quick charge: Approximately 30minutes (@50kW SOC0% to 80%)
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electric system with IV dedicated body and
optimized layout

@D cabin s structurally separated from high-voltage ]

o
0 Pravent high-voltage electric [
feakage with fuses in battery i

€ cutoff high voltage with impact
detection system
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! Knowledge development, Knowledge diffusion
2 Entrepreneurial activities

® Guidance of the search

# Market formation
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! Resource mobilization
2 Legitimizing
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