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February 22, 2006

10 TALKING POINTS FOR PLUG-IN HYBRIDS

1. Why plug-in hybrids? Today's hybrids are efficient 
because they don't idle, they recapture braking energy 
into a battery, and they use smaller engines. They're a 
great step forward—but they're still 100% gas-fueled.
Use a larger, rechargeable battery and you add a second 
cleaner, cheaper, domestic energy source: electricity.

2. Spend less time—and money—at the pump. A plug-in 
hybrid (PHEV) is like having a second fuel tank you 
always use first. Fill up at home from an ordinary socket, 
at a cost equivalent to less than $1/gallon. [See box] 

3. Use no gas for short trips, still have unlimited range.
If your batteries have a longer range than your commute, 
you'll almost never need gas. But if you forget to plug in, 
or take a longer trip, you have the same range as always 
from a gas engine—but in a clean, efficient hybrid. 

4. Neo-cons and greens agree. PHEVs have been 
endorsed by an alliance of environmentalists and 
conservatives who see it as tthe best way to cut our 
foreign “oil addiction.” Republicans and Democrats,
Senators Hatch, Lieberman and Obama, former cabinet 
members Shultz and Woolsey, and recently President
Bush have endorsed PHEVs. Use E85 and 100+MPG 
PHEVs become “flex-fuel” PHEVs getting 5500 MPG of 
gasoline (+ electricity + ethanol).

5. Keep the earth cool. Even though coal powers half the 
nation's electricity, driving electrically produces 445%
lower greenhouse gases than a gas-only car. This will 
only improve as utilities use cleaner, renewable energy. 

6. Lead car-makers out of the wilderness. US car-makers
missed the boat on hybrids; now they're playing catch-up.

PHEVs offer one company the chance to leapfrog its 
competitors. Today’s batteries are good enough; they will
improve and get cheaper as production increases.

7. Save money in the long run. In high volumes, car-
makers could sell PHEVs for under $2,000-$5,000 more 
than current hybrids. Just as car buyers pay for large 
engines or leather seats without expecting a return on 
investment, early adopters will pay extra for the PHEV
“green feature.” The bonus? Projections based on 
experience from electric car fleets show PPHEVs have a
lower lifetime cost of ownership than any other vehicle.

8. Power your house with your car. Hybrids and PHEVs
can be used as mobile generators after disasters and 
outages, pproviding low-emission 120-volt back-up power
for days to emergency centers and individual homes. 

9. PHEVs are already here. For 10 years, Dr. Andy Frank 
at UUC Davis has converted FFord/GM cars and SUVs. 
DaimlerChrysler is now testing PHEV versions of the 
Mercedes Sprinter 15-passenger commercial van. Last 
year, non-profit CaalCars.org built the first PPrius PHEV.
This year EEDrive Systems, LLC will sell PPrius conversions.

10. Deploy the fleet. Fleet buyers are leading the way on 
many fronts. PPlug-In Partners is a national campaign for 
a large fleet buy. To slash battlefield costs and get the 
no-heat “footprint” of electric vehicles, the military may 
be a big buyer. New tax credits and company benefits 
can help buy down extra costs. Other incentives are on 
their way from all levels of government. And CCalCars
hopes to partner with a car company, converting an 
existing hybrid to meet a fleet market demand we 
estimate at 10,000-100,000 vehicles.

Assumptions for Point #2:

Here's another way to think about it: At $3/gallon of gas, driving a non-hybrid car costs 8-20 cents/mile (depending on your
miles/gallon). With a PHEV, local travel and commuting can drop to 2-4 cents/mile.

Toyota Prius: 260 Watt-hours/electric mile at “off-peak” (overnight) electricity rate (8.8 cents/kilowatt hour) equals a cost of 2.3
cents/mile. Multiply this by the 45 MPG of a typical Prius to get the equivalent of $1.03/gallon.

Typical Non-Hybrid SUV: 400 Watt-hours/electric-mile at the off-peak rate equals a cost of 3.5 cents/mile. Multiply this by the less
efficient SUV’s average of 18 miles/gallon to get an even better $0.63/gallon. (SUVs get low mileage, so they improve even more!)

The California Cars Initiative is a non-profit startup of entrepreneurs, engineers,
environmentalists and consumers that combines technology development and advocacy.

Our goal? To get car companies to build PHEVs.  More at www.calcars.org.





We Can Tackle National Security, 
Jobs, and Global Warming —  
All at the Same Time.

Help cut U.S. 
oil imports by 
millions of barrels 
per day.

Get “plugged in” 
to the new solution
that national 
security experts, 
environmentalists, 
unions, the press, 
entrepreneurs and 
Congress are buzz-
ing about:

Plug-In Hybrid 
Electric Vehicles
(PHEVs)

CalCars.org
The California Cars Initiative

Plug-in hybrid vehicles (PHEVs) are the cars of the future — today

PHEVs use the same technology as the Toyota Prius and other popular hybrids 
but they have larger batteries. Drivers get the option of plugging in to regular 
electrical outlets for fuel at the equivalent of under $1/gallon.

Compared to current hybrids, PHEVs can use 40-80% less gas. They produce 
less greenhouse gases even on the national power grid. PHEVs that substitute 
cleaner, cheaper electricity from domestic sources for imported oil can help tackle 
two great challenges: global warming and energy security.

PHEV sedans and SUV prototypes exist today. DaimlerChrysler has built a 
handful of commercial PHEV vans. EDrive Systems will soon be selling installed 
conversions for Prius. Others are at UC Davis, and CalCars built PRIUS+.

PHEVs can help revive car companies and save jobs. Fleet buyers and early adopt-
ers are organizing to demonstrate demand to automakers.

Californians have the opportunity to lead the way

In a few years, PHEVs could achieve twice the ambitious greenhouse gas benefits of 
California's pioneering law (now being adopted by 10 other states and Canada) 
that requires 30% greenhouse gas reductions for new cars and light trucks by 2016.

Flex-fuel PHEVs running E85 (85% ethanol) are part of an oil independence strat-
egy to stop supporting undemocratic societies and putting our troops in harm's 
way over oil fields — while helping avoid skyrocketing oil prices, interest rate 
hikes and trade deficits.

PHEVs can be part of a solar/bio-fuel/advanced auto technology plan to create jobs.
The Apollo Alliance estimates clean energy can bring California 438,000 new 
jobs and $28 billion of economic activity over just 10 years.
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100+ MPG
Hybrids!



If by 2025, all cars on the road are hybrids and half are plug-in hybrids, US oil imports would 
drop by 8 million barrels per day (mbd). Today, the US imports 10 mbd.

— Set America Free Initiative including the Institute for the Analysis of Global Security, 
Natural Resources Defense Council and Apollo Alliance

All of the relevant technology is at hand," said Frank Gaffney, founder of the Center for 
Security Policy and an assistant defense secretary in the Reagan administration. "If you're 
thinking about this as an environmental issue first and foremost, you're missing the point.

— The New York Times, 4/2/05, “Hybrid-Car Tinkerers Scoff at No-Plug-In Rule”

These vehicles are quickly becoming the darlings of strange bedfellows: both conservative 
hawks and environmentalists, who see such fuel efficiency as key to ensuring national security 
and fighting climate change.

— Business Week, April 11, 2005, “Giving Hybrids a Real Jolt”

When you consider that almost 78 percent of Americans live within 20 miles of their jobs, and that 
most car trips — commuting, shopping and dropping the kids off at soccer games — are less than 
20 miles, plug-in hybrids could run solely on electricity for these types of short trips and commutes.

— Consumer Reports, May 2005, “Plug-In Hybrids”

And some seemingly distant options are right under our noses; consider the plug-in version of 
the hybrid car.

— Wired Magazine, December 2005, “Why $5 Gas is Good for America”

We should have a national program to promote plug-in hybrid cars running on electricity 
and biofuels. Since we're not getting leadership on this from the White House or the Energy 
Department, I'm happy that initiatives are coming from entrepreneurial groups like CalCars.
org and from state and local campaigns.

— Robert F. Kennedy, Jr., Senior Attorney, Natural Resources Defense Council, author, 
"Crimes Against Nature"

The attractiveness to the consumer of being able to use electricity from overnight charging for 
a substantial share of the day's driving is stunning.

— former Sec. of State George P. Shultz and former CIA Director James R. Woolsey

Contact the California Cars Initiative (www.CalCars.org), a non-profit advocacy and 
technology development startup formed by entrepreneurs, engineers, environmentalists 
and consumers to get car companies to build flex-fuel PHEVs.

At www.calcars.org, see PHEVs’ benefits, read news coverage and get our email newsletter
with breaking developments.

Help jumpstart the PHEV market transition with a tax-deductible contribution to CalCars 
— we can accomplish far more if we have the resources.

Bring your contacts and ideas to a PHEV Plan to leverage public and corporate fleets, citi-
zen and legislative action, to gain a partnership with a major automaker. 

Learn how someday you'll be able to “green-tune” your hybrid to become a PHEV (like our 
PRIUS+ conversions).

Spread the word: using website resources, write letters to editors, call talk shows, post to blogs, 
buttonhole reporters, meet with community leaders, lobby legislators — and contact us.

CalCars
The California Cars Initiative

Environment-
alists, unions, 
business leaders,
military experts, 
evangelicals and 
neoconserva-
tives are on the 
same side.

Help promote 
plug-in hybrids

December 2005Download and distribute this and 
other flyers!

www.calcars.org | info@calcars.org
PO Box 61045
Palo Alto, CA 94306
650.520.5555



“Vehicle emissions are the greatest challenge that we must overcome to stabilize climate. 
The plug-in hybrid approach, as being pursued by CalCars, seems to be our best bet for 
controlling vehicle CO

2
 emissions in the near-term.”

  — James Hansen, Director of the NASA Goddard Institute for Space Studies

“Moving to these highly efficient plug-in gas-electric hybrids could cut U.S. gasoline use by 
85%. Even more important, it could cut automobile carbon emissions by some 85%, making 
the United States a model for other countries.”
  — Lester Brown, President, Earth Policy Institute, author, “Plan B 2.0”

“We should have a national program to promote plug-in hybrid cars running on electricity 
and biofuels. I’m happy that initiatives are coming from entrepreneurial groups like 
CalCars.org and from state and local campaigns.”
  — Robert F. Kennedy, Jr., Senior Attorney, Natural Resources Defense Council

“When entrepreneurs and venture capitalists focus on environmental challenges, we can 
create whole industries and change behaviors. Innovative campaigns like CalCars’ for plug-in 
hybrids hold up a guiding light to steer our efforts.”
  — Sunil Paul, co-founder, BrightMail, Power Lunch for Bay Area Energy Entrepreneurs

“As California leads on climate change policy, the transportation sector holds the key. 
PHEVs are ready to be rolled out, starting witih corporate and local government fleets.”
  — Gail Slocum, Former Mayor, Menlo Park, Climate Change Regulatory Attorney

“[Plug-in hybrids equal] more energy security and less global warming.”
  — Nicholas Kristof, New York Times, February 5, 2006, “100 M.P.G. Cars: It’s a Start”

“[Plug-in hybrids’] potential in terms of national policy, and in terms of global warming, 
ought to be focused on by anyone paying over $2 a gallon. And yes, there is an infrastructure 
investment. Each family would need an extension cord.”
  — James Woolsey, Former Director, Central Intelligence Agency

Electric vehicles 
generate a third as 
much greenhouse 
gas as gasoline cars, 
even on the nation-
al grid (half coal). 

As the grid gets 
more renewable, 
like California to-
day, these numbers 
will further im-
prove.

— Argonne National Laboratory/
Electric Power Research Institute/
California Air Resources Board studies

In California, transportation emits over 40% of greenhouse gases. Nationally, 
it’s about 33%. Globally, it’s 20%—and rising fast.

Compared to current hybrid cars, PHEVs use 40-80% less gasoline and produce far 
lower greenhouse gas levels, even on the national power grid.

In a few years, PHEVs could achieve twice the ambitious benefits of California’s emis-
sions law that requires 30% lower greenhouse gas levels from new cars.

With “flex-fuel” PHEVs, the range-extension fuel for long-distance travel becomes E85 
(85% ethanol). Once that ethanol is cellulosic, we get close to “zero-carbon” cars.

•

•

•

Let plug-in hybrids 
(PHEVs) power your 
commute. 

Let’s get the cars of the 
future—today.

February 22, 2006

Plug-In Hybrids Plus Ethanol:
We Can Tackle Global Warming

120V
E85
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Table 4-1

Summary of Renewable Fuel Options 
The most promising renewable transportation fuel alternatives meet four criteria: (1) they can be produced from
ample domestic feedstocks; (2) they have low or near-zero carbon emissions during production and use; (3) they
work in existing vehicles and with existing infrastructure; and (4) they have the potential to become cost-
competitive with petroleum fuels given sufficient time and resources dedicated to technology development. 

Ample,
Domestic
Resource

Low-Carbon

Compatible
with Existing
Infrastructure

Potentially
Competitive
with 
Gasoline 
by 2020

Hydrogen

Yes
Hydrogen can be
produced from water
through electrolysis
or by separating
hydrogen from fossil
fuels. The U.S. has
plentiful coal deposits
and abundant water
supplies to generate
sufficient hydrogen 
to fuel the domestic
transportation 
system.

It depends . . . 
Three times more
carbon intensive per
mile than gasoline if
produced using
electri-city from
existing pow-er
plants. Use of na-
tural gas, renewable,
nuclear, or coal
power with
sequestration would
make hydrogen low-
carbon, but these
technologies will pro-
vide greater benefits 
by directly displacing
fossil-based electricity
than by in-directly
displacing gasoline.

No
As a gas, would
require a new
national distribution
infrastructure
estimated to cost
hundreds of billions
of dollars.

No
Substantial
technological
breakthroughs and
dramatic cost
reductions are
required.
National Academy of
Sciences estimates
50-year time horizon
to full development. 

Corn Ethanol

No
In 2003, roughly 
7% of the U.S. corn
crop was used to
make ethanol. Corn
ethanol production
will continue to
grow, but even 
use of 100% of the
current crop would
displace only 25% 
of current gasoline
use on an energy-
equivalent basis. 

Yes
Corn ethanol is
roughly 20% lower
in greenhouse gas
emissions than
gasoline. Most
emissions result from
upstream energy
inputs required for
the cultivation,
harvest, and
processing of corn.
CO2 reductions from
corn ethanol are
modest compared to
cellulosic ethanol.

It Depends . . .
Can be blended with
gasoline at varying
levels, but cannot
now be transported
by pipeline and must
be moved by barge
or truck.

No
Technology is
mature, but still 
costs more than
twice as much to
produce as gasoline
(~$1.40/gal). Current
market for corn
ethanol is supported
by large public
subsidies.

Cellulosic
Ethanol

Yes
Greater diversity of
biomass and waste
feed stocks means
cellulosic ethanol is
likely to be less
limited by competing
land uses for food
and forest products.
NCEP analysis
suggests potential for
substantial
production w/o
constraining food
supply. 

Yes
Unlike corn ethanol,
has potential to
achieve near-zero
net carbon
emissions.
Cultivation of
cellulosic feedstocks
requires very low
energy inputs and, if
sustainably
managed, the carbon
released during fuel
combustion is re-
absorbed by the
growth of new
feedstocks. 

It Depends . . .
Infrastructure and
vehicle compatibility
issues are the same
as for corn ethanol. 

Yes
Significant progress
still needed, but
costs have already
declined by a factor
of three since 1980.
NCEP analysis
suggests production
cost below
$0.80/gal. is
attainable. 

Bio-Diesel

Yes
Bio-diesel can poten-
tially be made from a
wide variety of
organic materials,
including animal and
crop waste, vegetable
oils, used grease, etc.
Waste quantities gen-
erated in the U.S.
could support signifi-
cant production if
new technologies for
making bio-diesel
prove cost-competi-
tive and widely
applicable.  

It Depends . . . 
Provided it is
produced from
agricultural crops or
wastes, bio-diesel
would have very low
carbon emissions
(similar to cellulosic
ethanol). 

Yes
New synthetic,
waste-derived bio-
diesels are compati-
ble with existing
diesel engines and
infrastructure. Some
existing vegetable oil
bio-diesel can cause
problems in older
engines at blends
greater than 20%. 

It Depends . . .
Economics of early
deployment depend
heavily on feedstock
costs. In the case of
waste-derived fuels,
avoided cost of
waste disposal can in
some instances help
to make bio-diesel
cost-competitive.

Electricity

Yes
The diversity of fuels
and technologies
used to provide
electricity is now
much greater than
the diversity of fuels
used in the
transportation sector.
Moreover, nearly all
electricity used in
the U.S. is produced
using domestic
resources.

It Depends . . .
Depends on the
manner in which the
electricity used was
generated. The
carbon intensity of
future electricity
production could be
greatly reduced by
more reliance on
renewables and
development of next-
generation nuclear
and fossil
technologies with
carbon sequestration. 

Yes
Assuming plug-in
hybrids with short
all-electric range,
recharging could be
done using the
existing grid.

It Depends . . .
Battery technology,
not electricity itself,
is main cost hurdle.
Plug-in hybrids are
more promising than
all-electric vehicles.

Data Sources: National Academy of Sciences, 2004; Romm, 2004 (I); Lynd, Lave, and Greene, 2004; Lynd, Greene, and Sheehan, 2004;
International Energy Agency, 2004; Energy Information Administration, 2004; Romm, 2004 (II).



FACT SHEET: PHEV Conversions (March 31, 2006) 
 
1. Specifications for PRIUS+ 
2. Additional prototypes and conversions for consumers 
3. PHEV Battery Comparisons chart 
4. Anecdotal performance data of PHEV conversions 
 
This summary of conversions brings you up to speed on what we've done—
and where we're heading. This is a work in progress—check at 
http://www.priusplus.org to for the latest. For technical discussions, see the 
EAA Conversion Group URL below. Subscribe to the CalCars-News 
newsletter to keep up with the latest PHEV coverage and milestones. See 
How to Get page at CalCars for latest information on availability, warranty 
information, and links to other resources. 
 
Note that all MPG reports also include electricity use – no free lunch! 
 

-Felix Kramer fkramer@calcars.org Founder, CalCars.org 
-Ron Gremban rgremban@calcars.org Technical Lead, CalCars.org 

 
SPECIFICATIONS FOR PRIUS+ (FIRST PRIUS CONVERSION) 
 

 Conversion platform is Ron Gremban's stock 2004 Prius hybrid (HEV). 
 Stock Prius hybrid battery pack (Panasonic nickel-metal hydride [NiMH] 

6.5 Ah, 201.6 Volt, 99 lb/45kg) remains unused during PHEV operation 
and can be used in normal hybrid mode as needed, e.g., for comparison 
(in future conversions, this battery will probably be removed). 

 CalCars' initial battery pack (for our first prototype, we used low-
performance, short-life but resilient lead acid (PbA) for testing purposes 
and to obtain design criteria for higher-performance packs): 18 electric 
bicycle B&B 20Ah 12Volt SLA batteries from ElectricRider.com. Pack 
replaced with new PbA batteries Oct 2005, after 11 months and approx. 
200 charging cycles; unable to handle 120A peak discharges beyond 70% 
of its capacity. 

 Batteries positioned in empty well below hatchback deck, with 
independent manually switchable air cooling system. 

 Batteries recharged via 120-volt outlet in 3 hours with Brusa NLG5 
charger from MetricMind.com (cheaper charger; longer for larger packs). 

 Battery Management System, Controller/Display Unit (CDU) by Energy 
Control Systems Engineering (EnergyCS.com) of Monrovia, CA, replaced 
Toyota’s Battery ECU. No other changes to Hybrid Synergy Drive (HSD). 

 Data from battery and CAN (Controller Area Network) bus interface: 
Dashboard analog meters display battery voltage and current. EnergyCS 
digital display includes battery voltage and current, Amp-hours used from 

the battery, vehicle power requested (e.g. via throttle position), state-of-
charge (SOC) reported to THS, and gas used/trip (1000ths of gallons). 

 Simulated State of Charge information sent to THS is set semi-
automatically to force energy use and regenerative braking regimen 
(automation has been fine-tuned in later iterations of EnergyCS controller). 

 Configuration permits rapid reversion to standard hybrid operation using 
the Prius's Battery Management System and the retained original battery. 

 Operation permits electric-only mode at up to 34 mph (using reverse-
engineered "EV" button available on European and Asian Priuses; above 
34 mph, battery energy continues to assist the engine, contributing to 
lower gasoline consumption. The PbA battery is good for 10 all-electric 
miles, 20 miles of doubled gasoline mileage, or mixes of the two. Then 
operation reverts to normal HEV mode, still using the new battery pack. 

 
.ADDITIONAL PROTOTYPES AND CONVERSIONS FOR CONSUMERS 
 

For battery specifics, please see the Battery Comparison chart. 
 

 EDrive Systems: The EnergyCS prototype and impending EDrive 
Systems commercial Prius conversions provide up to 30 mile all-electric 
range using Li-Ion. Improved performance and additional electric range 
can be expected from the above batteries, due to significantly lower 
internal resistance losses. 

 Hymotion: In early 2006 Hymotion announced Li-Ion conversions for the 
Prius and, later this year, the Ford Escape Hybrid. These conversions will 
initially be sold only in bulk (100 units minimum), with consumer 
conversions available in late 2006/2007.  

 "Do-It Yourself" project for advanced experimenters with experience in 
high-voltage projects initiated by the Electric Auto Association (EAA) in 
October 2005. 

 CalCars and the EAA are developing an “open-source”-style effort to 
enable anyone with access to a qualified engineer to retrofit their Prius 
starting in 2006. Full documentation, as well as recommended materials 
and batteries, will be made available at the EAA-PHEV web site. 

 New efforts by CalCars will continue on other platforms, including Ford 
Escape Hybrid, and in exploration of new batteries. In 2005, CalCars 
announced a development program with Electro Energy Inc. (NASDAQ 
EEEI) to test bi-polar Nickel-Metal Hydride (NiMH) batteries. This has 
resulted in a current prototype vehicle and a timeline for high-volume 
manufacturing of batteries in 2007. 

 
We estimate automakers could sell small, 30-mile (any speed) range 
PHEVs for $3,000 more than a hybrid, $5,000 more than a non-hybrid. 
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PHEV Battery Comparison Chart 
 
Battery Type Description Weight Ah/kWhr Range Notes 
CalCars PRIUS+ Lead-acid CalCars prototype lead-acid 300lbs 12Ah, 

2.4kWhr 
10miles Original pack replaced after 11 months, 

approx 200 charge cycles. 
Electro Energy NiMH First-generation prototype NiMH proof-of-

concept 
400lbs 28Ah, 

6kWhr 
10-15mi Present prototype, non-optimized battery 

used for integration and demonstration. 
Electro Energy NiMH Second-generation prototype NiMH 220lbs* 30Ah, 

6.5kWhr 
20-25mi Prototype optimized for reduced weight 

and improved performance; estimated 
being built and installed 3rd quarter 2006. 

Electro Energy NiMH Production-ready NiMH (2007) 200lbs* 30Ah, 
6.5kWhr 

20-25mi Production-ready, further optimized and 
produced using high-volume 
manufacturing capabilities presently being 
established. Expected availability 2007. 

EDrive Systems Lithium-Ion Production-ready 160-
190lbs* 

35-40Ah, 
9kWhr 

30mi Uses off-the-shelf Valence Technology 
Saphion U batteries. 

Hymotion Lithium-Ion Production-ready 160lbs 5kWhr 30mi Integrates with original Prius battery. 
* after removal of original Prius battery and controls (99lbs)
 
ANECDOTAL PHEV CONVERSIONS PERFORMANCE DATA 
 

Equivalent mpg numbers and operation costs depend on patterns of use 
(total miles driven/day, speeds driven, etc.). 
 

CalCars’ lead-acid PRIUS+: The following performance is expected to be 
better with lighter, more efficient batteries. Important: low PHEV and HEV 
mileage due to short runs, hilly Marin County terrain and other local factors. 
 

Heavy lead-acid batteries add approx. 300 lb (10%) total, reducing mileage 
by approx. 5 mpg (10%) in standard HEV operation on city streets (due to 
acceleration losses), but by little or nothing at highway speeds (where wind 
resistance is the main factor). Lower weight from removing original pack and 
lower internal resistance of future batteries is expected to increase the 
efficiency of standard HEV operation to restore original HEV city mileage 
even when grid-charging energy is not involved. 
 

 Under 10-mile all-electric propulsion (at < 34 mph): infinite mpg plus 262 
grid Watt-hours/mile vs. 40-45 mpg as normal HEV. 

 14 mile round trips, including approx. 10 miles on hilly freeways: 80 mpg 
+ 200 grid Wh/mi, compared to 36 actual HEV mpg on the same course, 
driving with the extra battery weight -- otherwise maybe 40 mpg. 

 26-28 mile trips with many surface streets: 60 mpg +144 grid Wh/mi. 
 Beyond 20 miles/day (40 miles/day with NiMH or 60 miles/day with Li-Ion 

batteries): normal HEV mileage—except better mileage on long descents 
due to more recovered energy storage—and no further electricity use. 

 All-electric miles: power cost, approx. 1.5 cents/mile (assumption of 310 
grid Wh/mi and 5 cents/kWh on California off-peak EV “E-9” (PG&E) rate, 
and not amortizing battery cost), vs. approx. 5.6 cents/gasoline mile 
($2.50/gallon, 45 mpg). (2.5 cents for 10 cents/kWh rate) 

 
EnergyCS Li-Ion: EnergyCS's version of PRIUS+, completed Feb. 2005, 
uses off-the-shelf Valence Technology Saphion U Li-Ion batteries, plus 
specialized monitoring and control circuits. These automatically select EV 
operation at low speeds during low power usage, and provide electric motor 
benefits at all speeds. This vehicle will be the starting point for retrofits for 
sale in mid-2006 from EDrive Systems. 
 

 Under 35-mile trip all-electric propulsion (at under 34 mph): infinite mpg 
(i.e., no gasoline) plus 200 Watt-hours/mile. 

 70 mile trip, 80% 55 mph freeway, 20% city: 120-180 mpg + 115-150 grid 
Wh/mi, compared to est. 55 mpg as a normal HEV. 

 Beyond 50-60 miles/day: normal HEV mileage—except better mileage on 
long descents due to more recovered energy storage—and no further 
electricity use. 

 All-electric miles: power cost approx. 1.0 cents/mile (assumption of 200 
Wh/mi and 5 cents/kWh on California off-peak EV "E-9" (PG&E) rate, or 2 
cents/mile at 10 cents/kWh electricity, not amortizing battery cost), vs. 
approx. 5.6 cents/gasoline mile ($2.50/gallon, 45 mpg)

 



The Plug-In Hybrid Development Consortium is made up of 

component suppliers working together to accelerate the 

commercial production of plug-in hybrid vehicles (PHEV). 

Consortium members cooperate to identify specifications, 

develop compatible technologies and deliver innovative new 

system solutions that make affordable plug-in hybrids possible.

The Consortium’s cooperative efforts help automakers short-

cut years of research and development, to leap ahead of the 

competition and offer the next generation of hybrid vehicles at 

a price that makes sense.

In addition to providing automakers with production ready 

PHEV components and system designs, the Consortium works 

to build political support and secure new funding to help 

automakers build PHEV prototypes using new technology from 

Consortium members.

We believe hybrid technology can improve every car... like fuel 

injection and electronic ignition. By helping to reduce the cost 

of plug-in hybrid components, the Consortium can help make 

PHEVs more affordable.

According to a U.S. Department of Transportation survey*, most 

people drive less than 50 miles a day and only 5% of passenger 

cars travel more than 100 miles a day. By designing cars around 

the way we drive, the next generation hybrid could drive 50 

miles a day in clean all electric mode without stopping for gas, 

and automatically switch to hybrid mode when needed. Using 

clean renewable electric fuel, generated in the US, costs just 1/4 

the price of petroleum, often imported from abroad.

Working together we can provide automakers with the 

technology they need to deliver plug-in hybrids that make 

sense.

We invite innovators everywhere who share this vision to join us.

*Department of Transportation Federal Highway Administration, Nationwide Personal Transportation Survey, Volpe National Transportation Systems Center, Cambridge, MA.

What will the next generation hybrid look like?

We don’t make plug-in 
hybrids...We make 

plug-in hybrids possible.



Visit us online at www.pluginpartners.org

Establish community 
grass-roots campaign to 
demonstrate that a   
market exists for PHEVs.

Campaign components 
  include rebates, “soft”     

fleet orders, petitions 
and endorsements.

Campaign partners are 
 local and state govern-

ments, utilities and envi-
ronmental, consumer 
and business  

 organizations.

Plug-in Partners Plan 

Plug-in Partners National Campaign 
Building a Market for Gas-Optional Flexible-Fuel Hybrids 

Plug-In Hybrid Electric Vehicles: 
The near-term solution 

Plug-in hybrid electric vehicles (PHEVs) can dramatically de-
crease American dependence on imported oil, reduce greenhouse 
gases and other air pollutants, as well as lower fuel costs for 
American consumers.   

PHEVs use the same technology as the popular hybrids on the 
road today, but have a more powerful battery that can be re-
charged in a  standard home outlet.  

PHEVs are outfitted with a battery pack sufficient to power the 
vehicle from 20 to 60 miles on battery charge alone.  

Since half the cars on America’s roads are driven 25 miles a day 
or less, a plug-in with a 25-mile range battery could eliminate 
gasoline use in the daily commute of millions of Americans.  

PHEV technology is already available and functioning. Daimler-
Chrysler has developed and is testing a prototype PHEV commer-
cial van with a 20-mile all-electric range. Conversions of existing 
hybrids ranging from sedans to SUVs are on the road today and 
show that the technology works.

PHEVs can be manufactured with flexible fuel engines, magnify-
ing the economic, environmental and security benefits while also 
benefiting American agriculture.  

An “electric” equivalent gallon of gas will cost 70-80 cents at  
 prevailing electric rates versus the $2.00+ national average  
 gasoline price. 

The electric infrastructure is in place and available. Over 40% of 
the generating capacity in the U.S. sits idle or operates at a re-
duced load overnight, when most PHEVs would be recharged. 
Our power system could charge tens of millions of PHEVs 

 without requiring new plants.

Plug-In Hybrid

Electric Vehicles

(PHEVs)



Visit us online at www.pluginpartners.org

Plug-In Partners National Campaign Plan 

Building a Market 
for a Flexible-Fuel PHEV

Plug-In Partners is a national grass-roots 
campaign to demonstrate that a market  
exists right now for flexible-fuel Plug-In  
Hybrid Electric Vehicles (PHEVs).  

Key components of the campaign include rebates 
and incentives, “soft” fleet orders, petitions and en-
dorsements. Partners in this campaign are local and 
state governments, utilities, and environmental, con-
sumer and business organizations. 

“Plug-In Austin” kicked off August 22, 
 2005.  Cities and organizations across  
America are invited to use this identifying 
logo, and launch a Plug-In (name of City) 
campaign for their locale. 

Rebates and Incentives 
Rebates and incentives could be provided through 

various sources, including electric utilities — a logi-
cal source, since the industry stands to receive addi-
tional revenues if PHEVs achieve significant market 
penetration.

Austin Energy has set aside $1 million for rebates 
for local governments, businesses and citizens to buy 
down the additional cost of PHEVs above the cost of 
a regular hybrid. Rebates or incentives could also be 
provided by businesses or organizations to their em-
ployees, perhaps as a match to a utility rebate or tax 
incentive.

Fleet Orders
Advanced commitments for PHEVs for future fleet 
needs are an important component of the campaign. 
These “soft” fleet commitments will demonstrate to 
automakers that governments and business fleet buy-
ers are seriously interested in purchasing PHEVs. 
Committing to the future purchase of a fixed number 
of PHEV vehicles, when they become available, 
would be ideal. 

Petitions
The collection of signatures will allow a large  
number of Americans to speak directly to automakers. 
The petition being utilized in Austin simply states that the 
signer understands what plug-ins are, and that they will 
seriously consider buying such a vehicle if it is manufac-
tured.  Petitions can be signed online at 
www.pluginpartners.org
           
Endorsements
Endorsements demonstrate organizational support for 
plug-ins in the form of a City Council or County Court 
resolution, a legislative resolution, or a statement of sup-
port from a local or national environmental, consumer or 
civic group or other organization.  When an organization 
endorses the Plug-In Partners campaign, it is voicing its 
support for the mass production of PHEVs and will pro-
mote plug-ins to its membership. 

National Database
The City of Austin will maintain a national database at 
www.pluginpartners.org to which rebate and incentive 
offers, soft fleet orders, the number of signatures col-
lected by each locale and endorsements can be reported. 
Summary data will be maintained, and a summary report 
will be issued to all
campaigns, the media and automakers on a quarterly  
basis.

Available Tools
To assist in the development of Plug-In (name of City) 
campaigns, the following can be downloaded at 
www.pluginpartners.org:

Sample City Council and County Court resolutions 

Sample “soft” fleet order form 

Petition for the collection of signatures 

Letters of invitation seeking participation by environ-
mental and business groups 

Plug-In logo and this Plug-In Partners brochure 

Links to a variety of resources. 





For more information about plug-in hybrid technology,
please visit our web site at www.edrivesystems.com.
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Over 100 miles per gallon for the Toyota Prius®.

The stock nickel-metal hydride battery
for the Prius is replaced with an
advanced lithium-ion battery system
with nearly 20 times the usable energy
capacity. The battery control system
on the vehicle is also replaced with
custom EDrive hardware to encourage
the Prius to make use of the expanded
battery. At low speeds and mild driving
conditions, the Prius will behave like an
electric car using only the battery and
electric motors. Even at higher speeds
when the gasoline engine is running,
EDrive injects additional electricity
from the battery to further reduce
gasoline consumption.

With an EDriveTM upgrade installed in your 2004 or later year Toyota Prius, you won’t miss those trips to the
gas station as your daily commute driving range expands to well over 1000 miles per fill-up. EDrive allows a
substantial amount of gasoline to be displaced by electricity when you charge nightly and drive locally.
Using any 110V wall socket, your EDrive Prius can be plugged in overnight to recharge an expanded

lithium-ion battery system. With a full charge, expect to see over
100 miles per gallon for the first 50 miles of your daily drive under
average conditions. On the open road past 50 miles, or if you
forget to plug it in, your EDrive Prius will behave like a normal
Prius gasoline-electric hybrid.

EDrive can be installed in the rear of a Prius in less than a day
without touching the motors, engine or hybrid control system up
front. The lithium-ion battery system fits entirely under the rear
cargo carpet.

The EDrive system for 2004 and later year Toyota Prius will be
available in Southern California in early 2006 for an expected
retail price (installed) of $10,000-$12,000. EDrive certified
installers will open in other locations nationwide by late
2006. EDrive will soon announce systems for
other hybrid vehicles including the
Ford Escape® hybrid.

How does the EDrive system
for the Toyota Prius work?
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