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Commercializing Plug-In Hybrids

Nonprofit Startup: CalCars’ hybrid goals/members
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Todays hybrid evolves into the plug-in hybrid
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Commercializing Plug-In Hybrids

Expand driver choice via line extensions...

Escape XLT

£22,895%

Escape Hybrid
FWD
$26,215%

Escape Hybrid Ezcape Plug-In
4WD Hybrid
£27.820% $30,000+ h

Chevy Volt

CalCars

...and from the ground-up vehicles
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I1sn'tjus eren

SRS 1. ECONOMICS: CHEAPER --
v 300 : electric miles at a quarter the cost

s 498

~ " 2. CLIMATE: CLEANER --
- 50% less CO2, even on our
half-coal national power grid

3. ENERGY
SECURITY:
DOMESTIC --
Only 1.5% of
electricity comes
from oil in US
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Day range: 50 miles
at mixed-speeds,
124 MPG gasoline
+1/8 kiloWatt (about

HOW Muc h $.01/mile) electricity

National
average:
$0.94

Off-peak
as low as | ey
$0.45 - \y
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November 2004: open-source PRIUS+ demo
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By DANNY HAKIM

DETROIT, March 31—Ron Gremban
and Felix Kramer have modified a Toyota
Prius so it can be plugged into a wall outlet.

This does not make Toyota happy. The
company has spent millions of dollars per-
suading people that hybrid electric cars
like the Prius never need to be plugged in
and work just like normal cars. So has Hon-
da, which even ran a commercial that
showed a guy wandering around his Civic
hybrid fruitlessly searching for a plug.

But the idea of making hybrid cars that
have the option of being plugged in is sup-
ported by a diverse group of interests,
from neoconservatives who support great-
er fuel efficiency to utilities salivating at
the chance to supplant oil with electricity.
If you were able to plug a hybrid in over-
night, you could potentially use a lot less
gas by cruising for long stretches on bat-
tery power only. But unlike purely electric
cars, which take hours to charge and need
frequent recharging, you would not have to
plug in if you did not want to,

“I've gotten anywhere from 65 to over
100 miles per gallon,” said Mr. Gremban,
an engineer at CalCars, a small nonprofit

CalCars
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group based in Palo Alto, Calif. He gets 40
to 45 miles per gallon driving his normal
Prius. And EnergyCs, a small company
that has collaborated with CalCars, has
maodified another Prius with more sophisti-
cated batteries; they claim their Prius gets
up (o 180 m.p.g. and can travel more than
30 miles on battery power.

“If you cover people’s daily commute,
maybe they’ll go to the gas station once a
month,” said Mr. Kramer, the founder of
CalCars. “That's the whole idea."

Conventional hybrid electric cars al-
ready save gas. But if one looks at growth
projections for oil consumption, hybrids
will slow the growth rate of ail importscnl:,r
marginall gt

&he New Ylork Emes
Hybrtd-Car Tinkerers Scoff at No-Plug-In Rul

building them in garages.

“All of the relevant technalogy is
at hand” said Frank Gaffney,
founder of the Center for Security
Policy and an assistant defense sec-
retary in the Reagan administration.
His group was among a coalition of
right-leaning organizations that re-
leased an energy plan this year pro-
moting plug-ins as one way to in-
crease fuel efficiency in light of the
instability of the Middle East.

“If you're thinking about this as an
environmental issue first and fore-
most, you're missing the point,” Mr.
Gafiney said. Curbing dependence on
eesreeathe added, “is a national

or prime time.
this is the next great
just isn't," sald David
an executive engineer at
e electric utilities really
electricity and they want
¢ (ransportation sector

g-in hybrid is not just
the garages of enthusi-
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Media avalanche 2005
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Plug-in hybrids go to Washington 2006
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In the future, what direction would yvou like t
| Hybrid Synergy View Newsletter,
Higher fuel

Momentum grows 2006-2007 N

13 Hourly News Summary
43 24} P o | Schedul Search NPR.ong

May &, 2007 PROGRAMS ~ STATIONS TRANSCRIPTS ARCHIVES

The legendary CEQ says he's
LOCAL STATIONS |, become a big fan of the hybrid
I_;.osloi"slia'futr; Iacocca Says Detroit Is Living in the Past cars th _at Toyota has bEEf‘!
- marketing for years. Plug-in
hybrids are the wave of the next five vears, lacocca predicts.

Special Report: The Truth About Plug-ln Hybrid Cars VentureBeat Get the fa

Garage tinkerers have been turning hybrids int
for years, but somehow no ane paid attention.
clean-car alternatives (like those below) got all
But, really—hydrogen? Maybe, someday. Now, . . .
carmakers say plug-in hybrid electric vehicles | GOOg]E g1ves $200,000 to plug-ln hYbI'ld car group
coming, ifthe engineers can getthe batteries r

will. Because it's hard to argue with 100 mpg.
) BY MATT MARSHALL 05.2.07
BACK STORY: PM's Reporter an Hybrid Skep

QUIZ: Test Your Plug-in Smarts! Google’s for fi .

) ! ) -profit foundation Google.or
COMPARISON: How Huch Are Hybrids Savin google Org grant to CalCars.orz, a group that advocll BT L
HOW IT WORKS: GM's Volt Concept (with Ani bvbrid el N !

ybrid electric cars. the Future

m Henha i 0.0 Plug-in hybrids are cars you can plug inf
u n ﬂ recharge their batteries, and national an
COVGI‘ StO ry M ay 2007 to develop them. PG&E and GM plan to enter the market over the n4

CalCars’ Felix Kramer (left) is the g T
around Palo Alto, Calif. that he cla l“““";ﬂ,,

s it
Google grant comes seven months
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Unprecedented broad support & alliances

HYBRID CONVERSION COMPANIES SUPPLIERS & COMPONENT-MAKERS
| ( HybridConsortium.org
P gyl! GREEN GEARS S

g-In Hybrid Development Consortiul

Coulomb SAY;IT%% E n-.; ‘\

Tﬂh n 0 logies é!ecmn Drive Transportation Association

JOBS & FACTORY CONVERSIONSs ENVIRONMENTALISTS & EV FANS
PLUG IN AMERICA Frimdsof
Editorial: Minnesota lays a bet on cars | “—5__» the Earth - _ m

, N 'NRDC
of the future ApolloAlliance M RepofT:r America . the 3,!}:%&?;}:

UTILITIES & FLEET BUYERS NEO-CONS / GEO-GREENS

SOUTHERN CALIFORMNIA

BP EI. r.ij.: &n E A ;ﬁ-‘ EDISON ”‘""*E’w ) CENTER FOR SECURITY POLICY ?‘*

PART Pacific Gas and "ty , ;rr Securing America's
Wi Electric Company” "‘} e, Future Energy

@;@m‘wm .ﬁﬂm?.m.nm. RechargelT
G
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~mme==_ More @ CalCars
Photos pages

Gore, Stanford’s Schneider,
Batter Place’s Thesen, Google’s
Brin+Page, Toyota’s Knight+Miller,
Costa Rica Env Minister Dobles

I
/

Schwarzenegger, GM’s Weverstad, Clinton,
Intel’s Grove, SF’'s Newsom,
Rainforest’s Krill, Friends of Earth’s Fugere
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Link for info and to order at CalCars.org home page

2005-2009: 23 books with major focus on PHEVs

fion Famick aod Dl e

HELL D FUTURE e
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+ Plug-in
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(R | SR -
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AiTind AMERREES i L e Py el
CLERN EMEREY T8 Lig JEFFrI.E.'fI:l
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FRIEDMAN
Hot, Fiat,
awd Crowded
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Kudos for Plug-In Hybrids: Serious/Funny

The plug-in hybrid approach, as being pursued by CalCars, seems to be our best bet for controlling
vehicle CO2 emissions in the near-term. Dr. James Hansen

“Felix Kramer has made plug-in electric cars not only his passion but an imminent American reality.”
Thomas Friedman, Hot, Flat and Crowded

Possibly the most sought-after technological innovation since Captain Kirk first-flipped open his
communicator is the plug-in hybrid. Matthew Wald, NY Times

The Volt has joined baseball and apple pie as an unassailable, non-partisan symbol of American
can-do and know-how....the most important political accessory since the flag lapel pin. Wired

CalCars
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Beating the European Union’s 120gm CO, target

PHEV-20km conversions
PHEV-96km

PHEV-32 | PHEV-96 EVas % | EVas %
Location | g/kWh g/km gm/km gm/km | % of ICE of diesel of HEV
| w W
— W=
I
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Car Batteries + Night Wind = 24/7 Clean Energy

Wind Generation in April

Could you predict the energy production for this wind
park either day-ahead or 5 hours in advance?

Each Day is a different color.
Day29
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u@a CALIFORNIA ISO
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18+ carmakers interested; race to be first; few timetables
(see CalCars Carmakers page summary)

A,

BRIGHT

o 2009:; small

R (o) demo fleet
Y TOYOTA
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Automakers still holding out for perfect batteries
40 mile range/life of vehicle/price-competitive

NiIMH: Proven in hybrid, RAV4 EV (125K+ miles)
Lithium-lon (75K+ miles)

Good enough for
Version 1.0 demo fleets

Left: nano-phosphate lithium (A123Systems)
Above: lead-acid (EAA-PHEV/Plug In Supply)

www.calcars.org
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What's taking so long? The wait for Version 1.0

DynaTAC 8000X
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Stimulus Package and Since

» $2,500-$7,500 tax credit: 200,000 new plug-ins from each manufacturer
» 10% tax credits up to $4,000 for plug-in conversions
» $2 billion advanced battery research

*Plug-in cars as way to meet
higher CAFE MPG standards

e $400 million for infrastructure
deployment, regional deployment

e $300 million federal purchases

* 30% tax credits advanced
manufacturing investments

e 1 million PHEVs by 2015 - = Ly
» Key element of Nov '07 Googleplex March '09 SoCalEd.

(S
Ll

!J

) 7

Waxman-Markey global ’06: “When it becomes possible in the
warming solutions bill coming years, we should make sure that

every government car is a plug-in hybrid.”
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Chic: F-150 " Suppleentary Partial ower
...transit buses etc. hevt.com drivetrains for sedans

evpowersystems.com oulsenhybrid.com
Vancouver: Ford trucks POREEESY ' /
rapidelectricvehicles.com

Neil Young -
Andy Frank’s company lincvolt.com | - g
efficientdrivetrains.com - L'Eﬁﬁiﬁ;i’ﬁ :

ElectraMount modular
electradrive.net

Mexico City:
Nissan EV taxis clever-in.org

I
/
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Key themes: why we can’t wait, must start now

CalCars
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2002-04: What's a PHEV?
2005: Prove demand & pricing

Keeping up the pressure
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CalCars: aresource for this broad campaign

09/24/08:
09/24/08:
09/23/08:
09/19/08:
09/17/08:
09/17/08:
09/17/08:
09/16/08:
09/14/08:
09/09/08:
09/09/08:
09/04/08:
09/03/08:
09/02/08:
09/02/08:
08/28/08:

CEOs & Generals Plug In: lceland Giving Up on Hydrogen

Chrysler "Jolts” PHEW Hace. PHEV Ads. WV2Green Acquired

Senate OKs Plug-In Credits, Toyota Frets: Free Press Lyrical about Plug-Ins
[IME. Comedy Central, Chrysler Zeo. Another F-150: Another Book: Fisker §
The Volt's Redesign: Pro/Neutral and Suspect

T Friedman's MNev ller Hot, Fl r -
Presidential Candi nd PHEVs: Side-by-Side Match

Missan and Chrysler have PHEV Prototypes: May Join Race
Hyundai/Mazda Developing PHEVs: GM Chooses Battery Supplier
Tovyota to Dealers: Slow Down! Plus Demo Fleets Explained

GM Says "Mo Race” But One-Ups Toyota with Large 09 Volt Test Fleet

CalCars

THE CALIFORNIA CARS INITIATIVE

100+ MPG

idcl
P iy

better.cleaner.
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