Commercializing Plug-In Hybrids

www.calcars.org/downloads

CalCars

THE CALIFORNIA CARS INITIATIVE www.calcars.org

1




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 Hybrid Escape Hybrid Ezcape Plug-In
FWD AWD Hybrid
£22,895% £26,215% £27.820% $20,0004+ h
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Commercializing Plug-In Hybrids

SNt jus erent—

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

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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Commercializing Plug-In Hybrids

Day range: 50 miles
at mixed-speeds,
124 MPG gasoline
+1/8 kiloWatt (about
$.01/mile) electricity

National
average:
$0.94

Off-peak
as low as
$0.45
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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 oil impaorts only
marginal|gestsesimtlomslm—

Hybrid-ar 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
eesreeanthe added, “is a national

o rgm_n
nwever, says the plug-in
for prime time.
this is the next great
just isn't," sald David
an executive engineer at
e electric utilities really
clectricity 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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Unprecedented broad support & alliances

CONVERSION COMPANIES SUPPLIERS & COMPONENT-MAKERS
( r[' | HybridConsortium.org
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Electric Drive Transportation Association

JOBS & FACTORY CONVERSIONSs ENVIRONMENTALISTS & EV FANS

Editorial: Minnesota lays a bet on cars | ¢ '™ 20e™es (A
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In the future, what direction would you like t
| Hybrid Synergy View Newsletter,
Higher fuel

Momentum grows 2006-2007 T

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 get the 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 .
R ) ! ) -profit foundation Google.or
COMPARISON. HGW.MUCH Are Hybrids Savin google Org grant to CalCars.org, a group that advoc; Fuels for
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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een the tree- huggers the do-good
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2005-2008: 13 books with major focus on PHEVs
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Beating the European Union’s 125gm CO, target

ElectGrid EV EV PHEV-32 PHEV-96 EV as EVas % | EVas %
Location | g/kWh g/km gm/km gm/km | % of ICE of diesel of HEV
Calif 2004 101 65
U.S. 2004
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Disruptive forecasts: CARB & Alliance Bernstein

Projected Achievement of Global Volumes

2007 ZEV Panel vehicle projections
Actual 42007» Forecast

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055
Year (Approximate)

Vehicle Technology Status (Global Volume): mDemo (100's/year)
M Pre Commercial (1000's/year)  Low Volume Commercial (10,000's/year)

Years to Achieve Penetration Rates

of US Auto Sales

Technology/Innovation 20% 50% 80%
Airbags* 3 yrs 5yrs 7 yrs
Front-Wheel Drive 6 9 13
Fuel Injection 5 9 13
Multi-Valve Engine 3 10 20
Radial Tires 3 4 4
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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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14+ carmakers interested; race to be first; few timetables
(CalCars “Carmakers” page tracks statements)

By 2010, CTrdD

e —

“57) 400-vehicle | [«& o) “Within 5-
Tovota demo fleet _ 10 years” -

g Volvo may
SInasie |S)aptera SRR

_ Fleet 2010,
Vo0 el ) Nl \LSSAL roduction
’ 7| "
Saturn Vue possible 2010; Chevy Volt: 2010 ' 2012
mass production; then Opel Flextreme i f
venture

VEHICLES
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Automakers still holding out for perfect batteries
40 mile range/life of vehicle/price-competitive
 NIMH: Proven in hybrid, RAV4 EV (100K+ miles)

e Lithium-lon (50K+ miles)
“*Good enough” for
Version 1.0 demo fleets

Left: lithium-phosphate (Valence).
Above: lead-acid (EAA-PHEV)

www.calcars.org
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What's taking so long? The wait for Version 1.0
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Commercializing Plug-In Hybrids

What if carmakers heard NOW
that in early 2009 they’ll get:

 Federal fleet order

e« $8K/PHEV 1st million

e $4K/PHEV 2" million

* Federal battery guarantee

-- Plan from book/roadmap
“Freedom from Oil”
by David Sandalow

Brookings Institution

MCCAIN

July ’08 Warren, Ml GM plant
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Conversions to electrify world’s 900+ million cars
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Key themes: why we can’t wait, must start now
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2002-04: What's a PHEV?

Keeping up the pressure 2005: Prove demand & pricing

SIGN OUR
PETITION
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CalCars: aresource for this broad campaign

07/14/08:
07/13/08:
07/09/08:
07/06/08:
07/01/08:
06/27108:
06/23/08:
06/20/08:
06/20/08:
06/19/08:
06/15/08:
06/12/08:
06/12/08:
06/10/08:
06/05/08:
06/04/08:

m Ante on PHEVs in Candidates' Plug-In
An rove in Washington Post: Volt. Tesla Other Report
Andy Grove{@Plugin2008: PHEVs@Hybndfest. Cascadia in September
Mainstream Media Jaw-Droppers: Kiplinger and Car & Driver: WSJ vs. BizWeek
Obama/McCain/GM/Ford Maneuver for Support on PHEVs
AP Inteniews Andy Grove on PHEVs: PBS Newshour on Plug-In Cars
Race for Plug-ln Cars Shifts to Presidential Campaign: CalCars Responds
Wall St Joumnal. Toyota, Edmunds on Hybnd Paybacks

Brookings/Google Conference Consolidates MNational Support for Plug-ins
Fire Incident Baises Conversion Safety lssues: Battenes Mot Cause

Chicago Battery Conference this Tuesday. Power-Up Presentations Online
Has Buzz Overstated News of Toyota's PHEV Production Plans?

GE in PHEVs as 3 US Automakers Get DOE Funds

Tech Giants Andy Grove and John Gage Promote PHEVSs

Toyota Dealers Break Ranks with Company. Offer Conversions

GM's Chevy Volt Is a "Go" - Production Vehicle. in Showrooms in 2010
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100+ MPG
Hybrids!
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