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1990 *UC Davis Andy Frank PHEV
1997 . Prius
1998 ZEV PZEV Partial ZEV HEV HEV
1999 . HEV
. Prius
2000 *EPRI HEVA HEV Alliance PHEV
UC Davis
*DOE Frank National Center Of Hybrid Excellence at UC Davis
2001
*12 km HEV CAFE
. PHEV
2002 CalCars (The California Cars
Initiative)

12



. 32 km

PHEV EPRI PHEV
. Prius 1km
2004 : .
*Prius PHEV PHEV
CalCars Prius 10
16km
«EDrive Prius
«“Set America Free”
HEV PHEV
. INRETS Badin EVS-21
A 20km PHEV
*Electro Energy  CalCars plug-in HEV NiMH Electro
Energy- CalCars
. 1
PHEV
2006 :
. Hymotion

HEV




HEV

Kansas
SCE
SCAQMD
Y

Daimler
Chrysler

DASSAULT

CLEANOVA Sprinter VAN | e
'080f09 e .
: ‘‘‘‘‘‘‘ Saphion battery
| -
1
I - )
| o Prius+
I P A
: i i Valence ‘
I i ] Technology
I i :
1 i |
| i )
® I : ‘V \ 4 :
I i :
Project | » Saphion battery
: | 06 i
- T 14



g\Rl calCars "PRIUS+”

PRIUS+

zy PRIUSH
- (16km ZEV

Valence Technology
- “Saphion”
= ZEV

California Cars Initiative 15




EDrive

*Valence Saphion 9kWh 225V 40Ah
. 1kW 120V-AC DeltaQ
*EnergyCS

*100-150mpg 50-60
(100mpg=42km/L)

. Prius 1.3kWh NiMH Valences Saphion
*82kg
*56 km 54km 125 Wh/km
°112 km 8 88km/h 2 ~ 50
76 km/L 72 94Wh/km

Prius+ Fact Sheet December 4 2005 ,http://calcars.org/conversions-factsheet.pdf 1g



Hymotion

LS

5kWh

10 35

20 45

120 240V 15A

"LSPHEV”

55h 4.0h
72.5kg
60 km
55km/h
100mpg 42km/L
HEV
HEV
HEV
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System Stock Hymotion L5 | Hymotion L12 EDrive
: : : Ford SUV :
Vehicle Toyota Prius Toyota Prius Hybrids Toyota Prius
Battery type NiMH Lithium-ion Lithium-ion Lithium-ion
Energy < 1kwh 5 kWh 12 kWh 9 KWh
Charge time glJZSmlnutes from 5.5hrs /4.0 hrs 12 hrs /6 hrs 9 hrs
Weight ~30.0 kg 72.5 kg 147.5 kg 113.4 kg
Ejg’;ated battery [ 3 km (2 miles) | 50 km (31 miles) | 80 km (50 miles) | 56 km (35 miles)
Estimated fuel
economy (comb.) 50 mpg 100 mpg 60 mpg 100-150 mpg
$9,500 for
e $22,000 base | orders >100 a $10,000—
model $6,500 for order $12,000

>1,000

http://www.eaa-phev.org/wiki/Hymotion
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gNRI DaimlerChrysler Plug-In Hybrid Sprinter

. 20

. 6

. 22mpg 9.2 km/L

. 130-180Nm 275Nm

. 90kW

. 70kW

. 14kWh

. 350kg NiIMH 160kg
Li-ion

. /CO2 10-50%

19



EPRI

EVS21

32km

40%

12kWh
NiMH/Li lon

90kw

Dodge Plug-in Hybrid Electric Sprinter

Technical and Market Feasibility Study

3 vehicle < 6 Vehicle 18 Vehicle (IAA)
- Van

-Bustodywih Bl C Semgver || R P

_ porstronsil equp. I e - Lithi - NiMH

2005

20



6th vehicle
= Cargo Van
= 8,550 Ibs
= 158 inches
= Diesel

DaimlerChrysler

ard vehicle

= Cargo Van with
bus body
Braun

= 8,550 Ibs

th vehicle
Cargo Van
8,550 Ibs
140 inches
Gasoline

= 158 inches

4th vehicle
Cargo Van
8,550 Ibs
140 inches
Gasoline

1st IAA
= Testing

- 3.5t/3550 mms .t

= Diesel

21



HEV

INTER
ﬁpg In Te-:hn-::-lﬂﬂ'ﬂl"
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LEV

€ ZEV(zero-emission vehicle)

2005 MY 2009 MY 2012 MY 2015 MY 2018 MY
2008 MY 2011 MY 2014 MY 2017 MY
10 11 12 14 16
20
R ——— L
[]
12 5 [ [ I A I (R |:|
Il
8 Tt o N s I P
4 ) e e ——
O ] ] ]
2005 2009 2012 2015 2018
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LEV

OSULEV

®Pure-ZEV(EV)
OFCV
OEV 20 mile

10 % ZEVS
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SVE

CLEANOVA PLUS Hybrid

CLEANOVA 2004 PARIS Motor show
CLEANOVA CLEANOVA
Electric PLUS Hybrid
Embedded Energy 25kWh 22KWh elec_:tric
(+20L gasoline)
Range
EC urban cycle 210km 530km
EC extra-urban cycle 150km 390km
EC mixed cycle 170km 450km
Acceleration(0-50km/h) 6, 7sec 6, 7sec
Max. speed 130km/h 130km/h

25



CLEANOVA 2005 GENEVA Motor show

. PM 30kW
. 15kW
CLEANOVA CLEANOVA
Electric PLUS Hybrid
Embedded Energy 30kWh 22kWh elec_:trlc
(+20L gasoline)
Range
EC urban cycle 210km 470km
EC extra-urban cycle 190km 430km
EC mixed cycle 200km 440km
Acceleration(0-50km/h) 6, 7sec 6, 7sec

Max. speed 130km/h 130km/h




SVE

HEV

BEV

CLEANOVA I

HEV

(%)
100
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HEV

%) et

T (22kwh) (22KWh)
‘1E~fgb-a- ) b
BEV HEV

(22KWh) (22KWh)

%) et
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2006 2 14 9:30 17:05

253
1. 8.
() ()
2 9.
3 ()
10.
4. Positioning of plug-in HEV in energy ()
policy 11.
Donald G. Hillebrand
5. From electric vehicle to hybrid plug-in
Patrick Coroller 12.
6.
7. 13.
() ()




EVS-22 Plug-In Hybrid Electric Vehicle Workshop

. EVS
HEV
. EVS-21 Plug-In Hybrid Electric Vehicle
Workshop EPRI Electric Power Research Institute SCE Southern
California Edison JARI
«2006 10 25
239 HEV

Tien Duong DOE Francois Badin INRETS
Mark Duvall EPRI  Danilo Santini ANL JARI

=2l

Heinz Joergensen DaimlerChrysler _I EDISON

Pete Norman Energy CS

Francois Barsacq Saft

Ed Kjaer SCE Cedric Lewandowski EDF
Dean Taylor SCE






HEV

JARI plug-in HEV
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BEV

HEVO HEV?20 HEV60
32km 96km 215km
EV Okm Okm
(20 ) (60 ) (10 15 )
67kW 61kW 38kW 57kW
44kW 51kwW 75kW 50kW 50kW
(2 ) 2 ) (2 ) () 3 )
2.9kWh 5.9kWh 17.9kWh 1.3kWh
27.4kWh
(49kW) (54kW) (99kW) (20kW)
CalCars Prius+(9kWh)
SVE CLEANOVA(22kWh)

D/C Sprinter(15kWh)

HEVO0-60

EPRI
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it

100

95 ]; 0.45 kwh 4
EVEITOHM ~J
’
5.85 kWh
% > S |1 KWh
i % £ | =5~10km
i 2
40 Ev/HEVEST =
30
20 JL HEVETT } 0.9 kWh
Reserve
(2B R 1.8 kiwh
: v

LEL

JARI plug-in HEV



{£SOCTEHH

100

FLEARE S0C (%)

> sSMICE->TRELGEK

5SOCTCEAA

JARI plug-in HEV
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Bk FEEE MRS EIRREt
(20104} (20154) (20304%)
kR —4—EV
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tEie 1 1 1. 5% 71&
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ARPAN AUTOMOBILE RESEARCH INSTITUTE

HEV

100
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Well to Wheel CO2

1km CO2

-CO2/km
50 100 150 200

HV

HV

FCV

FCV

FCV JHFC

FCV FC 60
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HEV

H17 HEV CO2
30km/
BEV 0O 5 1
HEV 10,15,20,30km
4
HEV

110,132,150 /L
3

2001

6,8,10,12 /kWh
4
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o"\Rl  wtw co2

kg-CO2 10
12,000

10,000

8,000

6,000

4,000

2,000

2001
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30kmBEV

10

2,400,000

2,300,000

2,200,000

2,100,000

2,000,000

1,900,000

1,800,000

/KWh

/KWh
/KWh
/KWh

HEV

132 /L
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(J\RI Well-to-Wheels Energy Use wmidsize sedan

WTW Energy Use (Btu/mi)

6,000+

5,000+

4,000+

3,000

2,000+

1,000

Conventional Vehicle

B Tank-to-Wheels Energy Petroleum

OWell-to-Tank Energy Petroleum

O Well-to-Wheels Electricity -- U.S.
Average Generation Mix

Power Assist HEV Plug-in HEW 20 Plug-in HEV &0
Vehicle Configuration

EVS22 PHEV Workshop EPRI
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14

12+

10+

Equivalent Fuel Economy

O Conventional Vehicle

O Conventional Power Assist Hybrid
OPlug-in Hybrid, 32 km EV range

H Plug-in Hybrid, 96 km EV range

Fullsize SUY

Midsize Sadan

Compact Sedan

EVS22 PHEV Workshop EPRI

Midsize SUV

s
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Greenhouse Gas Emissions

450- O Conventional Vehicle Eullsize SUV
A O Conventional Power Assist Hybrid

E- 400~ O Plug-in Hybrid, 32 km EV range
™ 1 HPlug-in Hybrid, 96 km EV range
= 3504 2l Midsize SUV
g
= 300~ Midsize Sedan
3
E 250
L Compact Sedan
o™ _
o 200
L&
Q
o 150
&
— 100+
Q
i

5ﬂ_

ﬂ_

EVS22 PHEV Workshop EPRI
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. I
= 2000 2030 2050 2100
A (A -km, kze-km) & 1. 58 2. 11%
HEIRLF—EHERLE) 20%HllE 50%HIlE 70%HllE
EfE SEIFLF—E¥ 30%iHI & B0%HI BO%HIR
Bib-AREEE 0% 1%ELE 40% 100%
CO2Z2M 87 160 g-CO2/'km (165) 100 g-CO2/km (2/315) 50 g-CO2/km(1/3F) 0 g=CO2/km
=t - Rafia - #5E 3 3 ~ :
_ BEIALF—R 10% & 20% & 30~40%HiH )
HMAOBUTHEI LS —RAMATHLEEL 0D ONIEE
EIXy | HEEL -~
(T — I‘_‘.zy‘.‘ﬂ.f’:EH—'?_ - =3 _
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