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10 TALKING POINTS FOR PLUG-IN HYBRIDS 
 

1. How to electrify hybrids. Today's hybrids are 100% 
gasoline-fueled. They're more efficient than non-hybrids 
because they don't idle, they use smaller engines, and they 
recapture braking energy into a battery for later use. It's a 
great improvement. Tapping their full potential can save much 
more gasoline and bring many other benefits. 

2. Spend less to fill up your spare tank. A plug-in hybrid 
(PHEV) adds a cleaner, cheaper, domestic energy source  
for your car: electricity. It's like having a second small fuel tank 
you always use first. You fill it at home with electricity from an 
ordinary 120-volt socket, at a cost equivalent to less than 
$1/gallon. (Assumptions below.)  

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, all-electric local travel and 
commuting can drop to 2-4 cents/mile.  

3. Use no gas for short trips, still get unlimited range. If your 
batteries have a longer range than your average daily 
commute, you'll rarely need gas. But if you forget to plug in,  
or take a longer trip, you still have the same extended range 
you've always had from a gasoline engine -- all in a relatively 
clean, efficient hybrid. 

4. Neo-cons and greens agree. Using electricity for your daily 
local travel improves "energy security." PHEVs have been 
endorsed by an alliance of environmentalists and national 
security conservatives who see it as the best way to rapidly cut 
our need for imported oil. They want car makers to add the 
"flex-fuel" feature (cost: $150) so PHEVs can run on biodiesel 
or cellulosic ethanol. That way PHEVs could get well over 100 
MPG of gasoline (+ electricity + biofuels). 

5. Your car offers emergency home backup power. Hybrids 
and PHEVs can be used as mobile electricity generators after 
disasters and outages, providing low-emission 120-volt power 
for days to emergency centers and individual homes. 

6. Electricity: key helper on global warming. Even though over 
half of the nation's electricity is produced from coal, when you 
count all the emissions from the oil well or coal mine to the 
car's wheels, an electric vehicle produces about half the 
greenhouse gases of an all-gasoline car. This will get better as 
utilities are use cleaner and more renewable energy. 

7. Lead the auto industry out of the wilderness. American car 
makers missed the boat on hybrid technology. Now they're 
playing catch-up. PHEVs offer the chance to leapfrog their 
competitors. Getting car buyers excited about clean, advanced 
technology cars could save one or more beleaguered car 
companies. As for automakers' concerns about whether 
batteries are ready, the Electric Power Research Institute sees 
no technical impediments, and says cost issues will be resolved 
as production volumes increase. Component suppliers see the 

opportunity and have formed a Plug-In Hybrid Development 
Consortium to demonstrate performance and to speed 
automakers' path to commercialization of PHEVs.  

8. Save money in the long run.  Mass-produced PHEVs can 
pay for themselves in higher fuel savings and reduced 
maintenance costs. In high volumes, car makers could 
eventually sell PHEVs for under $2,000 more than current 
hybrids, or under $5,000 more for hybrid SUVs. Just as current 
car buyers pay for larger engines or leather seats without 
expecting a return, early adopter buyers will pay extra for this 
"green feature." The bonus? Projections based on real-world 
experience from electric car fleets show PHEVs have a lower 
lifetime cost of ownership than any other vehicle type. 

9. PHEVs already exist. Dr. Andy Frank converted Ford and 
GM cars and SUVs at UC Davis. The Electric Power Research 
Institute worked with DaimlerChrysler to design PHEV versions 
of the Mercedes Sprinter 15-passenger commercial van, using 
lithium-ion and nickel-metal hydride batteries. They'll soon be 
tested by Federal Express, The New York Times, Southern 
California Edison, South Coast Air Quality Management 
District and Kansas City. Last year, non-profit CalCars built the 
first PRIUS+ conversion. Then for-profit EnergyCS built a more 
advanced version, and launched EDrive Systems to sell 
installed conversions to Prius owners in 2006. CalCars hopes 
to work with a car company on conversions of an existing 
hybrid to meet a fleet market demand we estimate at 10,000-
100,000 vehicles.  

10. Deploy the fleet. Fleet buyers can lead the way. The Plug-
In Austin Campaign has launched. An expanded Plug-In 
Partners national campaign for a large fleet buy is in the 
works. Some firms are subsidizing up to $5,000 of their 
employees' costs to buy hybrids. To slash battlefield fuel costs 
and get the no-heat "footprint" of electric vehicles, the military 
may be a big buyer. Senators from both parties (from Orrin 
Hatch to Joe Lieberman and Barack Obama) and former 
cabinet members (from George Shultz to James Woolsey) 
endorse PHEVs as the fastest way to significantly cut oil use. 
New hybrid tax credits (not deductions) help buy down extra 
costs. Other initiatives, including incentives to car makers and 
buyers, will come from all levels of government.  

Assumptions for Point #2: 
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 miles per gallon 
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 of 8.8 cents/kilowatt hour equals a cost of 3.5 
cents/mile. Multiply this by this less efficient vehicle's average 
of 18 miles/gallon to get an even better $0.63/gallon. (SUVs 
get low mileage, so they can 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  
Read the Frequently Asked Questions.  See the News Archive.  Write to info@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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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
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100+ MPG
Hybrids!
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CONCEPT/PRIUS

It’s hard to imagine a more gripping 
state of affairs at the start of the 
21st century. A cloud of smog 
hangs over our cities while the 

threat of global warming looms ever 
larger. Oil prices are rising to record 
highs and while there’s no imminent 
danger of running out of petroleum, no 
one knows how long supplies will last. 
For a final dramatic touch, most of that 
oil sits beneath the powder-keg that is 
the Middle East. 

A hydrogen hero is on the way, but many 
worry that we don’t have time to wait, 
unsure of what happens if oil supplies 
drop off and we’re caught without a 
safety net. A growing chorus is clamoring 
for a near-term solution, something that 
can be implemented now to significantly 

reduce oil consumption. The stage has 
been set for plug-in hybrids. 

The plug-in hybrid is an evolution of the 
“conventional” hybrid vehicle. Plug-in 
hybrids function the same way, assisting 
the engine with battery power or electric 
energy captured during deceleration, but 
take the idea a step further. Increased 
battery capacity allows plug-ins to rely 
more on electricity and less on gasoline, 
extending electric-only driving range and 
delivering even better fuel economy. The 
extra electric power is drawn from the 
electrical grid by plugging into power 
outlets while a vehicle isn’t being driven.

The virtue of the plug-in hybrid comes 
to light with some statistics. A majority 
of Americans live within 20 miles of 

their jobs and most trips are less than 20 
miles long. With an electric-only range 
of up to 60 miles, daily drives to work 
in a plug-in hybrid might not require 
any gasoline at all as long as the battery 
is recharged each night. For longer trips, 
the vehicle reverts back to conventional 
hybrid operation. If plug-in hybrids are 
ever designed and built from the ground 
up, rather than being converted from 
existing models like we’re seeing today, 
an even smaller engine could improve 
fuel economy at every stage. 

Though the Toyota Prius is not a plug-
in hybrid, it serves as a good platform 
for a conversion. The California Cars 
Initiative, a non-profit organization, first 
built one to show it could be done. The 
conversion turned out to be so promising 

that some companies are looking to 
make a for-profit business out of it.

Engineering firms EnergyCS and 
Clean-Tech have joined forces to form 
EDrive Systems, which is developing a 
conversion kit for the second-generation 
Toyota Prius. The kit removes the stock 
Panasonic nickel-metal-hydride (NiMH) 
battery and replaces it with a Saphion 
lithium-ion battery from Valence. The 
new battery adds 170 pounds to the 
Prius, but also makes about 9 kWh 
instead of the original’s 1.3 kWh. That 
means there’s much more electrical 
power available to drive the car. 

Some careful software tweaks are 
made to handle the extra power of the 
hardware. The EDrive system takes 
advantage of a built-in “EV mode” 
that forces the Prius to run purely on 
electric power until speeds reach 33 

mph. This ensures that no precious fuel 
is sapped until the computer deems 
it absolutely necessary. According to 
EDrive, in a stock Prius, the batteries 
would only provide about one mile in 
this mode; the company’s converted 
plug-in Prius extends that range to as 
much as 35 miles. 

To further hold off engine intervention, 
the computer is told the battery is 
full until the actual state of charge 
dips below 20 percent. This bit 
of misinformation forces Toyota’s 
Hybrid Synergy Drive to inject as 
much electric power as possible into 
the drive system. After the battery 
is about 80 percent depleted, the 
EDrive Prius carries on like a normal 
hybrid and maintains the charge of the 
battery as needed. Once the EDrive 
Prius is parked, it’s plugged into an 
external 110-volt charger that can 

replenish a fully depleted battery in 
about seven to nine hours. 

An additional dash-mounted readout 
precisely meters fuel consumption and 
displays how far the throttle pedal can 
be depressed before prompting the 
engine to start up. It’s a useful tool 
because driving style matters. Aggressive 
driving and 75 mph cruising will yield 
70-80 mpg, say the EDrive folks, while 
relatively mellow driving earns well over 
100 mpg. Low speed city driving and 
cruising at 55 mph can reportedly push 
fuel economy closer to 200 mpg. And 
when the battery is depleted after 50-60 
miles of driving, fuel economy reverts 
back to the roughly 45-50 mpg of the 
stock Prius. 

EDrive Systems hopes to sell its 
conversion kit for $10,000 to $12,000 in 
early 2006. At this cost, EDrive’s market 
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is limited to those with the bucks to 
support making such a statement, but 
it’s a start. 

The Prius is not the only vehicle 
lending itself to plug-in conversion. 
DaimlerChrysler is working with the 
Electric Power Research Institute (EPRI) 
to build 40 plug-in hybrid versions 
of its Sprinter commercial van for use 
in demonstration fleets. Electric boost 
comes from a 70 kW motor positioned 
between the transmission and clutch, 
which is fed by a 14 kWh NiMH 
battery stowed beneath the cargo floor. 

Drivers of the plug-in Sprinter hybrid 
can push a button to put the vehicle 
in electric-only mode, which is good 
for a range of about 19 miles. When 
not selected, the hybrid’s electronic 
controller alternates power between the 
vehicle’s diesel engine and electric motor 
to optimize fuel economy, or combines 
the two when power demands are 
high. This plug-in variant is designed 

for recharging on Europe’s 230 volt 
network, a task that takes about six 
hours for a fully depleted battery. 

The stock Sprinter, with its small, 4-
cylinder diesel engine, is already quite 
the efficient hauler with fuel economy 
as high as 30 mpg. Converted to a plug-
in hybrid, DaimlerChrysler says fuel 
economy improves anywhere from 10 
to 50 percent, depending on use. That 
means up to 45 mpg from a commercial 
delivery vehicle – simply unheard of in 
its class. So far, DaimlerChrysler is the 
only automobile manufacturer producing 
its own plug-in hybrids.

One of the most notable forces behind 
the rising profile of the plug-in is 
Felix Kramer and his Palo Alto-based 
California Cars Initiative. The group 
is mobilizing support from fleets, 
government agencies, and private buyers 
in an attempt to break the vicious cycle 
that plagues many new technologies: 
Motorists won’t buy plug-ins on a large 

scale unless the price is right, and the 
price won’t come down until automakers 
are convinced there will be buyers. 

Not content to wait around for the 
manufacturers, Kramer is looking at 
other ways to put plug-in hybrids on 
the road. The plan is to utilize venture 
capital, set up a Qualified Vehicle 
Modifier company that could work 
with automakers in a fully certified 
capacity, and convert existing hybrid 
models without voiding original vehicle 
warranties. In Kramer’s mind, conversion 
possibilities include Ford’s Escape 
Hybrid and models using Toyota’s 
Hybrid Synergy Drive such as the Prius, 
Highlander Hybrid, Lexus RX400h, and 
other upcoming models. 

The potential of the plug-in hybrid in 
reducing emissions and oil dependency 
has put environmentalists and 
conservative think-tanks in an unusual 
position: They’re on the same side. Set 
America Free, the Center for Security 
Policy, and others have joined electric 
vehicle die-hards in calling for mass 
production of plug-in hybrids. Support 
from former Secretary of State George 
Shultz and former CIA director James 
Woolsey lends considerable credibility to 
the cause.

Despite this clamoring, the U.S. 
government has yet to respond in a big 
way. An amendment to the massive 
energy bill recently approved by President 
Bush allocates a relatively tiny $40 
million for hybrid vehicle development, 
some of which could go toward plug-in 
hybrids...but there’s no guarantee.

This leaves local government to take 
charge. The City of Austin, Texas, with 
help from its municipal utility Austin 
Energy, has become the first city to 
develop an incentive plan for plug-in 
hybrids. “Plug-In Austin” is looking 
to raise $50-$100 million to provide 

rebates on plug-in hybrid purchases for 
public and private use, as well as for 
running an educational campaign to 
generate consumer interest. Austin is 
one of 10 cities that will begin testing 
DaimlerChrysler’s Sprinter plug-in 
hybrid next year. 

The “Plug-In Austin” campaign 
is designed to expand to other 
communities around the country. 
Representatives from Austin Energy 
are approaching the nation’s 50 largest 
cities in an effort to encourage them 
to replicate Austin’s program. Already, 
Seattle City Light in Washington 
state has shown interest in offering 
customers incentives to buy plug-in 
hybrid vehicles in the Puget Sound 
region. Across the country and across 
the political spectrum, the plug-in 
hybrid is winning fans.

Professor Andy Frank at the University of 
California, Davis is an ardent proponent 
of plug-in hybrids and, having built 
plug-in prototypes since 1972, is also one 

of the most experienced. Rather than an 
intermediary step to hydrogen, Professor 
Frank believes the plug-in could be an 
end in itself. A plug-in hybrid with a 60 
mile electric range, like the ones Frank 
and his students build, reportedly uses 
only 10% gasoline and 90% electricity on 

an annual basis. “That 10% of gasoline 
could be replaced by biofuels,” says Frank, 
taking an interesting direction that could 
find gasoline use eliminated altogether. 

The possibilities don’t end there. “We 
have the capability, for the first time, 
of integrating the electric grid with 
transportation,” explains Frank. The 
electrical grid right now has enough 
excess capacity to support half the 
nation’s vehicle fleet if they were 
converted to plug-in hybrids, says 
Frank. The energy is domestically 

produced, the infrastructure already 
exists, and, though much of our 
electricity today comes from coal-
burning powerplants, renewable and 
non-polluting sources such as wind 
and solar power could play a larger 
role. “People don’t think of plug-ins as 

alternative fuel cars, but they are,” says 
Frank. “You could be running your car 
on solar or wind power.” 

At less than a dollar per gallon during 
off-peak hours, when most plug-ins 
would be recharged, plug-in hybrid 
drivers would be paying a lot less in 
fuel costs. As for the extra up-front 
cost, Frank points to a UC Davis study 
that shows how automakers could 
build plug-in hybrids by adding only 
$7,000 to the price of a $20,000 car. 
So why isn’t this already happening? 
Some in the auto industry maintain 
that battery technology isn’t ready yet, 
a claim that Frank and others dismiss. 
More significantly, Frank asserts 
there’s a general reluctance to invest, 
with struggling giants in the industry 
unwilling to take risks unless convinced 
there’s a good chance that a sizeable 
return will result.
  
“What I’m trying to demonstrate is 
that if a bunch of students can do it, 
the car companies should be able to do 
even better.” Andy Frank, the California 
Cars Initiative, the City of Austin, and 
many others feel it’s up to them to take 
the lead in getting the word out and 
generating demand. With the success 
they’ve met, and the wide-ranging 
benefits that plug-ins put within reach, 
there’s every reason to believe that at 
least some in the auto industry are 
paying very close attention. 

Greg Hanssen behind the wheel of his EDrive plug-in hybrid. Green Car Journal got over 100 mpg in this car.

Saphion lithium-ion batteries used in this plug-in hybrid are positioned in the rear cargo area.

Like other hybrids, the Highlander shuts down its 
gasoline engine during coast-down and idling to 
conserve fuel and reduce emissions.
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state of affairs at the start of the 
21st century. A cloud of smog 
hangs over our cities while the 

threat of global warming looms ever 
larger. Oil prices are rising to record 
highs and while there’s no imminent 
danger of running out of petroleum, no 
one knows how long supplies will last. 
For a final dramatic touch, most of that 
oil sits beneath the powder-keg that is 
the Middle East. 

A hydrogen hero is on the way, but many 
worry that we don’t have time to wait, 
unsure of what happens if oil supplies 
drop off and we’re caught without a 
safety net. A growing chorus is clamoring 
for a near-term solution, something that 
can be implemented now to significantly 

reduce oil consumption. The stage has 
been set for plug-in hybrids. 

The plug-in hybrid is an evolution of the 
“conventional” hybrid vehicle. Plug-in 
hybrids function the same way, assisting 
the engine with battery power or electric 
energy captured during deceleration, but 
take the idea a step further. Increased 
battery capacity allows plug-ins to rely 
more on electricity and less on gasoline, 
extending electric-only driving range and 
delivering even better fuel economy. The 
extra electric power is drawn from the 
electrical grid by plugging into power 
outlets while a vehicle isn’t being driven.

The virtue of the plug-in hybrid comes 
to light with some statistics. A majority 
of Americans live within 20 miles of 

their jobs and most trips are less than 20 
miles long. With an electric-only range 
of up to 60 miles, daily drives to work 
in a plug-in hybrid might not require 
any gasoline at all as long as the battery 
is recharged each night. For longer trips, 
the vehicle reverts back to conventional 
hybrid operation. If plug-in hybrids are 
ever designed and built from the ground 
up, rather than being converted from 
existing models like we’re seeing today, 
an even smaller engine could improve 
fuel economy at every stage. 

Though the Toyota Prius is not a plug-
in hybrid, it serves as a good platform 
for a conversion. The California Cars 
Initiative, a non-profit organization, first 
built one to show it could be done. The 
conversion turned out to be so promising 

that some companies are looking to 
make a for-profit business out of it.

Engineering firms EnergyCS and 
Clean-Tech have joined forces to form 
EDrive Systems, which is developing a 
conversion kit for the second-generation 
Toyota Prius. The kit removes the stock 
Panasonic nickel-metal-hydride (NiMH) 
battery and replaces it with a Saphion 
lithium-ion battery from Valence. The 
new battery adds 170 pounds to the 
Prius, but also makes about 9 kWh 
instead of the original’s 1.3 kWh. That 
means there’s much more electrical 
power available to drive the car. 

Some careful software tweaks are 
made to handle the extra power of the 
hardware. The EDrive system takes 
advantage of a built-in “EV mode” 
that forces the Prius to run purely on 
electric power until speeds reach 33 

mph. This ensures that no precious fuel 
is sapped until the computer deems 
it absolutely necessary. According to 
EDrive, in a stock Prius, the batteries 
would only provide about one mile in 
this mode; the company’s converted 
plug-in Prius extends that range to as 
much as 35 miles. 

To further hold off engine intervention, 
the computer is told the battery is 
full until the actual state of charge 
dips below 20 percent. This bit 
of misinformation forces Toyota’s 
Hybrid Synergy Drive to inject as 
much electric power as possible into 
the drive system. After the battery 
is about 80 percent depleted, the 
EDrive Prius carries on like a normal 
hybrid and maintains the charge of the 
battery as needed. Once the EDrive 
Prius is parked, it’s plugged into an 
external 110-volt charger that can 

replenish a fully depleted battery in 
about seven to nine hours. 

An additional dash-mounted readout 
precisely meters fuel consumption and 
displays how far the throttle pedal can 
be depressed before prompting the 
engine to start up. It’s a useful tool 
because driving style matters. Aggressive 
driving and 75 mph cruising will yield 
70-80 mpg, say the EDrive folks, while 
relatively mellow driving earns well over 
100 mpg. Low speed city driving and 
cruising at 55 mph can reportedly push 
fuel economy closer to 200 mpg. And 
when the battery is depleted after 50-60 
miles of driving, fuel economy reverts 
back to the roughly 45-50 mpg of the 
stock Prius. 

EDrive Systems hopes to sell its 
conversion kit for $10,000 to $12,000 in 
early 2006. At this cost, EDrive’s market 
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is limited to those with the bucks to 
support making such a statement, but 
it’s a start. 

The Prius is not the only vehicle 
lending itself to plug-in conversion. 
DaimlerChrysler is working with the 
Electric Power Research Institute (EPRI) 
to build 40 plug-in hybrid versions 
of its Sprinter commercial van for use 
in demonstration fleets. Electric boost 
comes from a 70 kW motor positioned 
between the transmission and clutch, 
which is fed by a 14 kWh NiMH 
battery stowed beneath the cargo floor. 

Drivers of the plug-in Sprinter hybrid 
can push a button to put the vehicle 
in electric-only mode, which is good 
for a range of about 19 miles. When 
not selected, the hybrid’s electronic 
controller alternates power between the 
vehicle’s diesel engine and electric motor 
to optimize fuel economy, or combines 
the two when power demands are 
high. This plug-in variant is designed 

for recharging on Europe’s 230 volt 
network, a task that takes about six 
hours for a fully depleted battery. 

The stock Sprinter, with its small, 4-
cylinder diesel engine, is already quite 
the efficient hauler with fuel economy 
as high as 30 mpg. Converted to a plug-
in hybrid, DaimlerChrysler says fuel 
economy improves anywhere from 10 
to 50 percent, depending on use. That 
means up to 45 mpg from a commercial 
delivery vehicle – simply unheard of in 
its class. So far, DaimlerChrysler is the 
only automobile manufacturer producing 
its own plug-in hybrids.

One of the most notable forces behind 
the rising profile of the plug-in is 
Felix Kramer and his Palo Alto-based 
California Cars Initiative. The group 
is mobilizing support from fleets, 
government agencies, and private buyers 
in an attempt to break the vicious cycle 
that plagues many new technologies: 
Motorists won’t buy plug-ins on a large 

scale unless the price is right, and the 
price won’t come down until automakers 
are convinced there will be buyers. 

Not content to wait around for the 
manufacturers, Kramer is looking at 
other ways to put plug-in hybrids on 
the road. The plan is to utilize venture 
capital, set up a Qualified Vehicle 
Modifier company that could work 
with automakers in a fully certified 
capacity, and convert existing hybrid 
models without voiding original vehicle 
warranties. In Kramer’s mind, conversion 
possibilities include Ford’s Escape 
Hybrid and models using Toyota’s 
Hybrid Synergy Drive such as the Prius, 
Highlander Hybrid, Lexus RX400h, and 
other upcoming models. 

The potential of the plug-in hybrid in 
reducing emissions and oil dependency 
has put environmentalists and 
conservative think-tanks in an unusual 
position: They’re on the same side. Set 
America Free, the Center for Security 
Policy, and others have joined electric 
vehicle die-hards in calling for mass 
production of plug-in hybrids. Support 
from former Secretary of State George 
Shultz and former CIA director James 
Woolsey lends considerable credibility to 
the cause.

Despite this clamoring, the U.S. 
government has yet to respond in a big 
way. An amendment to the massive 
energy bill recently approved by President 
Bush allocates a relatively tiny $40 
million for hybrid vehicle development, 
some of which could go toward plug-in 
hybrids...but there’s no guarantee.

This leaves local government to take 
charge. The City of Austin, Texas, with 
help from its municipal utility Austin 
Energy, has become the first city to 
develop an incentive plan for plug-in 
hybrids. “Plug-In Austin” is looking 
to raise $50-$100 million to provide 

rebates on plug-in hybrid purchases for 
public and private use, as well as for 
running an educational campaign to 
generate consumer interest. Austin is 
one of 10 cities that will begin testing 
DaimlerChrysler’s Sprinter plug-in 
hybrid next year. 

The “Plug-In Austin” campaign 
is designed to expand to other 
communities around the country. 
Representatives from Austin Energy 
are approaching the nation’s 50 largest 
cities in an effort to encourage them 
to replicate Austin’s program. Already, 
Seattle City Light in Washington 
state has shown interest in offering 
customers incentives to buy plug-in 
hybrid vehicles in the Puget Sound 
region. Across the country and across 
the political spectrum, the plug-in 
hybrid is winning fans.

Professor Andy Frank at the University of 
California, Davis is an ardent proponent 
of plug-in hybrids and, having built 
plug-in prototypes since 1972, is also one 

of the most experienced. Rather than an 
intermediary step to hydrogen, Professor 
Frank believes the plug-in could be an 
end in itself. A plug-in hybrid with a 60 
mile electric range, like the ones Frank 
and his students build, reportedly uses 
only 10% gasoline and 90% electricity on 

an annual basis. “That 10% of gasoline 
could be replaced by biofuels,” says Frank, 
taking an interesting direction that could 
find gasoline use eliminated altogether. 

The possibilities don’t end there. “We 
have the capability, for the first time, 
of integrating the electric grid with 
transportation,” explains Frank. The 
electrical grid right now has enough 
excess capacity to support half the 
nation’s vehicle fleet if they were 
converted to plug-in hybrids, says 
Frank. The energy is domestically 

produced, the infrastructure already 
exists, and, though much of our 
electricity today comes from coal-
burning powerplants, renewable and 
non-polluting sources such as wind 
and solar power could play a larger 
role. “People don’t think of plug-ins as 

alternative fuel cars, but they are,” says 
Frank. “You could be running your car 
on solar or wind power.” 

At less than a dollar per gallon during 
off-peak hours, when most plug-ins 
would be recharged, plug-in hybrid 
drivers would be paying a lot less in 
fuel costs. As for the extra up-front 
cost, Frank points to a UC Davis study 
that shows how automakers could 
build plug-in hybrids by adding only 
$7,000 to the price of a $20,000 car. 
So why isn’t this already happening? 
Some in the auto industry maintain 
that battery technology isn’t ready yet, 
a claim that Frank and others dismiss. 
More significantly, Frank asserts 
there’s a general reluctance to invest, 
with struggling giants in the industry 
unwilling to take risks unless convinced 
there’s a good chance that a sizeable 
return will result.
  
“What I’m trying to demonstrate is 
that if a bunch of students can do it, 
the car companies should be able to do 
even better.” Andy Frank, the California 
Cars Initiative, the City of Austin, and 
many others feel it’s up to them to take 
the lead in getting the word out and 
generating demand. With the success 
they’ve met, and the wide-ranging 
benefits that plug-ins put within reach, 
there’s every reason to believe that at 
least some in the auto industry are 
paying very close attention. 

Greg Hanssen behind the wheel of his EDrive plug-in hybrid. Green Car Journal got over 100 mpg in this car.

Saphion lithium-ion batteries used in this plug-in hybrid are positioned in the rear cargo area.

Like other hybrids, the Highlander shuts down its 
gasoline engine during coast-down and idling to 
conserve fuel and reduce emissions.



30  Green Car Journal Fall 2005 Green Car Journal Fall 2005  31

CONCEPT/PRIUS

is limited to those with the bucks to 
support making such a statement, but 
it’s a start. 

The Prius is not the only vehicle 
lending itself to plug-in conversion. 
DaimlerChrysler is working with the 
Electric Power Research Institute (EPRI) 
to build 40 plug-in hybrid versions 
of its Sprinter commercial van for use 
in demonstration fleets. Electric boost 
comes from a 70 kW motor positioned 
between the transmission and clutch, 
which is fed by a 14 kWh NiMH 
battery stowed beneath the cargo floor. 

Drivers of the plug-in Sprinter hybrid 
can push a button to put the vehicle 
in electric-only mode, which is good 
for a range of about 19 miles. When 
not selected, the hybrid’s electronic 
controller alternates power between the 
vehicle’s diesel engine and electric motor 
to optimize fuel economy, or combines 
the two when power demands are 
high. This plug-in variant is designed 

for recharging on Europe’s 230 volt 
network, a task that takes about six 
hours for a fully depleted battery. 

The stock Sprinter, with its small, 4-
cylinder diesel engine, is already quite 
the efficient hauler with fuel economy 
as high as 30 mpg. Converted to a plug-
in hybrid, DaimlerChrysler says fuel 
economy improves anywhere from 10 
to 50 percent, depending on use. That 
means up to 45 mpg from a commercial 
delivery vehicle – simply unheard of in 
its class. So far, DaimlerChrysler is the 
only automobile manufacturer producing 
its own plug-in hybrids.

One of the most notable forces behind 
the rising profile of the plug-in is 
Felix Kramer and his Palo Alto-based 
California Cars Initiative. The group 
is mobilizing support from fleets, 
government agencies, and private buyers 
in an attempt to break the vicious cycle 
that plagues many new technologies: 
Motorists won’t buy plug-ins on a large 

scale unless the price is right, and the 
price won’t come down until automakers 
are convinced there will be buyers. 

Not content to wait around for the 
manufacturers, Kramer is looking at 
other ways to put plug-in hybrids on 
the road. The plan is to utilize venture 
capital, set up a Qualified Vehicle 
Modifier company that could work 
with automakers in a fully certified 
capacity, and convert existing hybrid 
models without voiding original vehicle 
warranties. In Kramer’s mind, conversion 
possibilities include Ford’s Escape 
Hybrid and models using Toyota’s 
Hybrid Synergy Drive such as the Prius, 
Highlander Hybrid, Lexus RX400h, and 
other upcoming models. 

The potential of the plug-in hybrid in 
reducing emissions and oil dependency 
has put environmentalists and 
conservative think-tanks in an unusual 
position: They’re on the same side. Set 
America Free, the Center for Security 
Policy, and others have joined electric 
vehicle die-hards in calling for mass 
production of plug-in hybrids. Support 
from former Secretary of State George 
Shultz and former CIA director James 
Woolsey lends considerable credibility to 
the cause.

Despite this clamoring, the U.S. 
government has yet to respond in a big 
way. An amendment to the massive 
energy bill recently approved by President 
Bush allocates a relatively tiny $40 
million for hybrid vehicle development, 
some of which could go toward plug-in 
hybrids...but there’s no guarantee.

This leaves local government to take 
charge. The City of Austin, Texas, with 
help from its municipal utility Austin 
Energy, has become the first city to 
develop an incentive plan for plug-in 
hybrids. “Plug-In Austin” is looking 
to raise $50-$100 million to provide 

rebates on plug-in hybrid purchases for 
public and private use, as well as for 
running an educational campaign to 
generate consumer interest. Austin is 
one of 10 cities that will begin testing 
DaimlerChrysler’s Sprinter plug-in 
hybrid next year. 

The “Plug-In Austin” campaign 
is designed to expand to other 
communities around the country. 
Representatives from Austin Energy 
are approaching the nation’s 50 largest 
cities in an effort to encourage them 
to replicate Austin’s program. Already, 
Seattle City Light in Washington 
state has shown interest in offering 
customers incentives to buy plug-in 
hybrid vehicles in the Puget Sound 
region. Across the country and across 
the political spectrum, the plug-in 
hybrid is winning fans.

Professor Andy Frank at the University of 
California, Davis is an ardent proponent 
of plug-in hybrids and, having built 
plug-in prototypes since 1972, is also one 

of the most experienced. Rather than an 
intermediary step to hydrogen, Professor 
Frank believes the plug-in could be an 
end in itself. A plug-in hybrid with a 60 
mile electric range, like the ones Frank 
and his students build, reportedly uses 
only 10% gasoline and 90% electricity on 

an annual basis. “That 10% of gasoline 
could be replaced by biofuels,” says Frank, 
taking an interesting direction that could 
find gasoline use eliminated altogether. 

The possibilities don’t end there. “We 
have the capability, for the first time, 
of integrating the electric grid with 
transportation,” explains Frank. The 
electrical grid right now has enough 
excess capacity to support half the 
nation’s vehicle fleet if they were 
converted to plug-in hybrids, says 
Frank. The energy is domestically 

produced, the infrastructure already 
exists, and, though much of our 
electricity today comes from coal-
burning powerplants, renewable and 
non-polluting sources such as wind 
and solar power could play a larger 
role. “People don’t think of plug-ins as 

alternative fuel cars, but they are,” says 
Frank. “You could be running your car 
on solar or wind power.” 

At less than a dollar per gallon during 
off-peak hours, when most plug-ins 
would be recharged, plug-in hybrid 
drivers would be paying a lot less in 
fuel costs. As for the extra up-front 
cost, Frank points to a UC Davis study 
that shows how automakers could 
build plug-in hybrids by adding only 
$7,000 to the price of a $20,000 car. 
So why isn’t this already happening? 
Some in the auto industry maintain 
that battery technology isn’t ready yet, 
a claim that Frank and others dismiss. 
More significantly, Frank asserts 
there’s a general reluctance to invest, 
with struggling giants in the industry 
unwilling to take risks unless convinced 
there’s a good chance that a sizeable 
return will result.
  
“What I’m trying to demonstrate is 
that if a bunch of students can do it, 
the car companies should be able to do 
even better.” Andy Frank, the California 
Cars Initiative, the City of Austin, and 
many others feel it’s up to them to take 
the lead in getting the word out and 
generating demand. With the success 
they’ve met, and the wide-ranging 
benefits that plug-ins put within reach, 
there’s every reason to believe that at 
least some in the auto industry are 
paying very close attention. 

Greg Hanssen behind the wheel of his EDrive plug-in hybrid. Green Car Journal got over 100 mpg in this car.

Saphion lithium-ion batteries used in this plug-in hybrid are positioned in the rear cargo area.

Like other hybrids, the Highlander shuts down its 
gasoline engine during coast-down and idling to 
conserve fuel and reduce emissions.





National Commission on Energy Policy 71

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).

                                             



These days, good news about 
plug-in hybrids keeps coming. 

For the latest, subscribe to the 
CalCars-News Archive at 
www.CalCars.org
Sample postings: 

Dec 4, 2005
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Photos of some of the people involved in the formation of CalCars (2002), creation of the first PRIUS+ (2004)  
and the EnergyCS and EDrive Systems prototypes (2005). For more identifications and details see http://www.priusplus.org  

http://www.priusplus.org/


priusplusfactsheet-v1.12.doc    Page 2 

FACT SHEET: CalCars PRIUS+ Conversions 
   version 1.12 Decmber 4, 2005 
1. Specificationsfor PRIUS+ 
2. Performance data of current prototype 
3. Future prototypes and consumer conversions 
4. Preliminary performance data of EnergyCS Li-Ion Conversion  
5. How and when can I get a Plug-In Hybrid? 
6. About The California Cars Initiative (sponsor of PRIUS+ Project) 
 

This summary of three conversions completed since fall 2004 brings you 
up to speed on what we've done -- and where we're heading. This Fact Sheet 
is a work in progress (check at http://www.priusplus.org to make sure you're 
reading the latest version, and, if you're reading the email version, pick up a 
neatly formatted (currently 4-page version). For the latest technical 
discussions, see the EAA Conversion Group URL below. Subscribe to the 
Newsletter to keep up with the latest news coverage and milestones. 

Note that all our mpg reports also include electricity use -- no free lunch! 
Contact us if you're interested in becoming involved! 

-Felix Kramer fkramer@calcars.org  Founder, California Cars Initiative 
-Ron Gremban rgremban@calcars.org -- Technical Lead, PRIUS+ Project 
 
http://www.calcars.org and http://www.priusplus.org Info 
http://groups.yahoo.com/group/calcars-news CalCars-PHEV Newsletter 
http://groups.yahoo.com/group/priusplus/ PRIUS+ PHEV Conversion Group 
 
1. 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, completely replacing Prius 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. 
(nominal 12 Ah, 2.4 kWh total at the car's high discharge rates, 216 Volt, 260 lb 
without associated hardware and components). (Pack replaced with new PbA 
batteries Oct 2005, after 11 months and approx. 200 charging cycles, pack 
unable tohandle 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 standard 120-volt outlet in 3 hours with Brusa NLG5 
charger from MetricMind.com. (cheaper charger, longer time for larger packs). 
* Battery Management System and Controller/Display Unit (CDU) by 
Energy Control Systems Engineering (EnergyCS.com) of Monrovia, CA, 

replaced Toyota’s Battery ECU. No change to the rest of Toyota's Hybrid 
Synergy Drive (HSD) -- what used to be called Toyota Hybrid System (THS). 
* Data from battery and CAN (Controller Area Network) bus interface. 
Dashboard analog meters display battery voltage and current. EnergyCS in-
dash digital display includes battery voltage and current, Amp-hours used from 
the battery, vehicle power requested (e.g. via throttle position), battery state-of-
charge (SOC) reported to THS, and gas used/trip (thousandths 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 the 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 gasolinemileage, or mixes of the two. Then operation reverts 
to normal HEV mode, still using the new battery pack. 
 
2. PHEV PERFORMANCE DATA WITH LEAD-ACID BATTERIES 
* Heavy lead-acid batteries add approx. 300 lb (10%) total, reducing mileage 
by approx. 5 mpg (10%) in standard HEV operation on city streets (because of 
acceleration losses), but by little or nothing at highway speeds (where wind 
resistance is the main factor). Lower weight from removing the unused original 
pack and lower internal resistance of future battery packs is expected to 
increase the efficiency of standard HEV operation sufficiently to restore original 
standard HEV city mileage even when grid-charging energy is not involved. 
Equivalent mpg numbers and operation costs depend on patterns of use 
(total miles driven/day, speeds driven, etc.).  
The following examples show improved performance (expected to be better 
with lighter, more efficient batteries. IMPORTANT: low PHEV and HEV mileage 
is due to short runs, hilly Marin County terrain, and other local factors. 
* Under 10-mile all-electric propulsion (at under 34 mph), infinite mpg (i.e., no 
gasoline use) plus 262 grid Watt-hours/mile vs. 40-45 mpg as a 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 ability to store more recovered energy -- 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.)  

http://www.priusplus.org/
http://www.calcars.org/
http://www.priusplus.org/
http://groups.yahoo.com/group/calcars-news
http://groups.yahoo.com/group/priusplus/
http://www.electricrider.com/
http://www.metricmind.com/
http://www.energycs.com/
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3. ADDITIONAL PROTOTYPES, CONVERSIONS FOR CONSUMERS 
* Nickel-metal hydride (Ni-MH) (30 Ah, 6.5 kWh, 190 lb extra after removal of 
existing battery); up to 20-25 mile all-electric range or 40-50 mile assisted 
range. In Oct 2005, CalCars announced a development program with Electro 
Energy Inc. (NASDAQ EEEI) to test their bi-polar Ni-MH batteries. 
* Lithium-ion (Li-Ion) (35-40 Ah, 9 kWh, 160-190 lb extra after removal of 
existing hybrid battery) for the EnergyCS Prototype/EDrive cars (see next 
section); up to 30 mile all-electric range or 60 mile assisted range. Improved 
performance as well as additional electric range can be expected from the 
above batteries, due to significantly lower internal resistance losses. 
* "Do-It Yourself" project for advanced experimenters with experience in 
high-voltage projects initiated by the Electric Auto Association in October 
2005,timetable for specifications and plans undetermined. 
* New efforts by CalCars on other platforms, including Ford Escape Hybrid. 
* We estimate automakers could provide small 30-mile range PHEVs for 
$3,000 more than a hybrid, $5,000 more than a non-hybrid. 
* For the latest details (between updates of this Fact Sheet) see the CalCars 
Vehicles page and subscribe to our CalCars News (see section 5 below). 
 
4. VERY PRELIMINARY ENERGYCS LI-ION PERFORMANCE DATA  
EnergyCS's version of PRIUS+, completed Feb. 2005, uses off-the-shelf 
Valence Technology Saphion U Li-Ion batteries (for pack spec see Section 3 
above), 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 to be available in 2006 from EDrive Systems. (CalCars and EDrive 
have no contractual or relationship; we support their efforts.) 
Equivalent mpg numbers and operation costs depend on patterns of use (total 
miles driven/day, speeds driven). EnergyCS will document performance under 
third-party testing auspices. Following are examples reported by EnergyCS: 
* 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 ability to store more recovered energy -- 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).  
 
5. HOW AND WHEN CAN I GET A PLUG-IN HYBRID? 
Thanks for asking. Quick answer: most people will have to wait for automakers 
to build them. To keep people up-to-date on the progress of CalCars, plug-in 
hybrids (PHEVs) in general, and conversions, please join our CalCars-News 

list. At http://groups.yahoo.com/group/calcars-news, you can subscribe to our 
low-traffic newsletter -- or watch the News Archive for our progress. 
 
Prius conversions will operate like any other Prius, with no necessity to drive 
slower or differently. They will re-charge overnight from conventional 120-volt 
outlets (no need to hunt for a place to plug in during the day).  
 
The initial EDrive Prius systems are proof of concept prototypes. EDrive 
Systems, LLC is working with technology partners EnergyCS, Clean-Tech and 
Valence Technology to reduce component, manufacturing and installation 
costs. EDrive's goal is to have a commercial retrofit option available in 2006 
with an installed cost of $10-$12,000. Initial systems will be installed in 
Southern California. Additional licensed installers may make EDrive systems 
available elsewhere later in 2006. To find out more, see he EDrive Frequently 
Asked Questions at http://www.edrivesystems.com/Edrive-FAQ.html
 
EDrive's first conversions will be for 2004-2006 Prius (not 1997-2003 
"Classic"). Later, conversions from EDrive, CalCars or others, including the 
EAA project described in Section 3 may be possible for other Toyota and Ford 
hybrids. Because of Honda's different architecture for Insight, Civic, Accord (in 
Integrated Motor Assist cars, the engine always runs when the electric motor is 
in use), and we'll wait for Honda to make PHEVs . 
 
Toyota could decide that the conversion voids some or part of your car or 
hybrid system warranty (unless the company worries that will tarnish its green 
image). We won't know how dealers will respond to service requests for this 
car until we start driving them. Read the Specialty Equipment Marketing 
Association perspective on warranties and aftermarket conversions. 
 
To learn more about PHEVs, hybrids and alternative fuel vehicles: 
http://www.seattleeva.org/wiki/EAA-PHEV -- Electric Auto Assn. conversions 
http://groups.yahoo.com/group/priusplus/ - PRIUS+ PHEV Conversion Group  
http://groups.yahoo.com/group/gridable-hybrids -- PHEV general discussions  
http://groups.yahoo.com/group/Prius-2G -- 2004 Prius issues  
http://groups.yahoo.com/group/Prius_Technical_Stuff -- Prius nuts and bolts  
http://www.priuschat.com -- general Prius info and talk 
http://www.hybridcars.com -- all about hybrids 
http://www.evworld.com/electrichybrid.dfm -- focus on PHEVs at site for 
general coverage of alternative fuel and advanced technology vehicles 
 
Meanwhile, we thank you in advance for your encouragement, and hope you'll 
spread the word about our efforts. If you know of any individuals in a position to 
discuss fleet purchases, provide us with substantial support or celebrity 
endorsements, please send them our way. If you want to contact automakers 
to tell them you'd like PHEVs, we suggest you contact your local dealer, and 
feel free to send a copy of any email you write to info@calcars.org. 

http://autos.groups.yahoo.com/group/priusplus/message/513
http://www.electroenergyinc.com/
http://www.electroenergyinc.com/
http://www.seattleeva.org/wiki/EAA-PHEV
http://www.valence.com/
http://www.edrivesystems.com/
http://groups.yahoo.com/group/calcars-news
http://www.edrivesystems.com/Edrive-FAQ.html
http://www.sema.org/main/semaorghome.aspx?ID=50096
http://www.seattleeva.org/wiki/EAA-PHEV
http://groups.yahoo.com/group/priusplus/
http://groups.yahoo.com/group/gridable-hybrids
http://groups.yahoo.com/group/Prius-2G
http://groups.yahoo.com/group/Prius_Technical_Stuff
http://www.priuschat.com/
http://www.hybridcars.com/
http://www.evworld.com/
http://www.evworld.com/electrichybrid.dfm
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6. INTRODUCING CALCARS, SPONSOR OF THE PRIUS+ PROJECT 
The California Cars Initiative <http://www.calcars.org> is a Palo Alto-based 

nonprofit startup. We're a group of entrepreneurs, engineers and environmentalists 
promoting high-efficiency, low-emission cars and harnessing buyer demand to help 
commercialize advanced technologies. Somewhat uniquely, we focus both on 
public policy and technology development. Formed in 2002, our efforts for 
"100+MPG Hybrids" began to be noticed in early 2005 when we were covered in 
The New York Times, Business Week, TIME, Newsweek, National Public Radio, 
and local and national TV. (See <http://www.calcars.org/kudos.html> for print, 
audio and video clips.) 

We're demonstrating the immediate opportunity and benefits of "plug-in" 
hybrids (PHEVs). The next generation of hybrid cars can be based entirely on 
existing components. They're basically like some current hybrids but with larger 
batteries and the ability to re-charge conveniently, so local travel is electric, yet the 
vehicle has unlimited range. We see it as the future pathway to multi-fuel and 
biofuel/cellulosic ethanol PHEVs -- the cars that get 500 MPG (of gasoline) that 
people are talking about. Here's how we describe PHEVs: 

It's like having a second small fuel tank you always use first. You get to fill it at 
home with electricity at an equivalent cost of under $1/gallon. How much under 
depends on your car and your electric rate. You refill from an ordinary 120-volt 
socket, with energy that's much cleaner, cheaper and not imported. Or another way 
of thinking about this: at $3 for a gallon of gas, driving a non-hybrid car costs 8-20 
cents/mile (depending on its MPG). With a PHEV, all-electric local travel and 
commuting can drop to 2-4 cents/mile. 

We began with a prototype conversion we call "PRIUS+" to bring attention to 
plug-in hybrids and encourage car makers to build them. We "green-tuned" a stock 
2004 Prius by adding batteries and grid-charging. (We replaced the battery control 
system but didn't modify the hybrid controls.) Our proof-of-concept used lead-acid 
batteries. We document our effort at our open-source-style technology discussion 
group at <http://groups.yahoo.com/group/priusplus> (see chronology from June '04-
May '05 at http://autos.groups.yahoo.com/group/priusplus/message/421). We're 
working with Electro Energy Inc. (NASDAQ: EEEI) to demonstrate the viability for 
PHEvs of nickel-metal hydride (Ni-MH) batteries used in current hybrids: see 
<http://autos.groups.yahoo.com/group/calcars-news/message/175>. And we expect 
to work with other battery suppliers. 

EDrive Systems LLC, a for-profit integration company in Southern California 
<http://www.edrivesystems.com>, installed even better lithium-ion (Li-Ion) packs to 
get 100+MPG (plus costs of electric power). EDrive intends to begin selling 
PRIUS+-style retrofits in early 2006, with a goal of pricing conversions at $10-
$12,000. At <http://autos.groups.yahoo.com/group/calcars-news/message/37> on 
May 2 we explained how our efforts intersect. View their Frequently Asked 
Questions at <http://www.edrivesystems.com/Edrive-FAQ.html>. A separate group 
of engineers experienced with high voltage has started a "do-it-yourself" conversion 
project we are advising: <http://www.seattleeva.org/wiki/EAA-PHEV>. 

We're also involved in advocacy and public policy, bringing together the 
growing attention given to this "up-and-coming" technology. New organizations that 

have in part been catalyzed by our efforts include SetAmericaFree, Plug-In 
Austin (soon to go national as Plug-In Partners), PlugInAmerica, and a trade 
association, the Plug-In Hybrid Consortium. A bipartisan Congressional coalition 
has introduced legislation promoting flex-fuel plug-in hybrids. We're educating the 
large market of car buyers who will pay extra for all the benefits to them and society 
of better cars. We're presenting PHEVs, along with wind and solar power, as a 
coordinated response to two of today's greatest challenges: global warming and 
energy security. We've spoken at high-visibility venues including the Palo Alto 
Research Center (former Xerox PARC) Forum. We've recently engaged with noted 
designer/architect William McDonough, responsible for the new Ford River Rouge 
plant, to incorporate Cradle to Cradle approaches to our future strategies. 

Our goal is to motivate automakers to build PHEVs for a market we expect to 
expand as the Kyoto Protocols and parallel state and international greenhouse gas 
initiatives are phased in. We're exploring with public officials ways to provide 
incentives to auto makers to build PHEVs. 

Working with other PHEV advocates, we're developing innovative ways to 
meet expected demand from utility, government and corporate fleets, and early 
adopters for 10,000-100,000 vehicles before a car company delivers production 
PHEVs. To take advantage of that who-knows-how-long window of opportunity, 
we're exploring ways for a California company to partner as a Qualified Vehicle 
Modifier (QVM) with an auto maker to design, assemble and sell PHEVs -- at a 
price several thousand dollars higher than conventional hybrids, which would 
provide a lower lifetime cost of ownership than any other vehicle type. For info on 
our plans see <http://www.calcars.org/sjmercury-vcinsider+calcars-
opportunity.pdf>. Conversion possibilities include the Ford Escape hybrid, 
forthcoming hybrids from Hyundai and others, and all cars that use Toyota's 
"Hybrid Synergy Drive" (Prius, Lexus, Highlander, Nissan). 

We're a mostly-volunteer effort. We've gotten contributions from, among 
others, a well-known entrepreneur and the Energy Foundation, with others to come. 
We accept tax-deductible donations and offer a unique bumper sticker to Charter 
Sponsors. 

Founder Felix Kramer says, "I'm a startup person and environmentalist going 
way back <http://www.nlightning.com/resume.html>. In 2001, I sold 
eConstructors.com (marketplace for web development) and began advising Rocky 
Mountain Institute/Amory Lovins' Hypercar Inc. My change in focus from that 
futuristic simulation to immediate solutions led to the launch of CalCars in 2002. My 
personal motivation evolved from general environmental goals to seeing PHEVs as 
a keystone component of a strategy to address global warming both nationally and 
internationally. See <http://www.calcars.org/globalwarming.html>. I envision 
millions of PHEVs, charged from off-peak electricity from a modernized grid and 
from distributed photovoltaic and wind power, with the range extension engine 
powered by zero-carbon cellulose ethanol, as a way to significantly reduce the 
more than 30% of greenhouse gases that come from transportation. See my blog, 
Power, Plugs and People at <http://www.hybridcars.com/blogs/power>." 
California Cars Initiative  info@calcars.org  
PO Box 61045   Palo Alto, CA 94306  

http://www.calcars.org
http://www.calcars.org/kudos.html
http://groups.yahoo.com/group/priusplus
http://autos.groups.yahoo.com/group/priusplus/message/421
http://autos.groups.yahoo.com/group/calcars-news/message/175
http://www.edrivesystems.com
http://autos.groups.yahoo.com/group/calcars-news/message/37
http://www.edrivesystems.com/Edrive-FAQ.html
http://www.seattleeva.org/wiki/EAA-PHEV
http://www.calcars.org/sjmercury-vcinsider+calcars-opportunity.pdf
http://www.nlightning.com/resume.html
http://www.calcars.org/globalwarming.html
http://www.hybridcars.com/blogs/power


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.



Plug-In Hybrid

Electric Vehicles

(PHEVs)Plug-In Hybrid Municipal Plan
Building a Market for Gas-Optional Hybrids

Plug-In Hybrid Electric Vehicles:
The near-term solution
● PHEVs use the same technology as the popular hybrids 

on the road today, but have a larger battery that can be
recharged by plugging into a standard home outlet.

● A hybrid gets about twice the fuel economy of a conven-
tional car. A plug-in hybrid gets about twice the fuel 
economy of a hybrid.

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

● PHEVs outfitted with a battery pack providing a 40-mile
electric range could power, using the all-electric mode,
more than 60% of the total annual miles traveled by the
average U.S. driver.

● The electric infrastructure is in place and available. 
Over 40% of the generating capacity in the U.S. sits 
idle or operates at reduced load overnight, when most
PHEVs would be recharged. Our power system could
charge tens of millions of PHEVs without requiring 
new plants.

● Wind generated electricity is produced most readily
overnight, providing a perfect fit between PHEVs and 
pollution-free generation. 

● Prototype PHEV sedans and SUVs exist today. Among 
others, DaimlerChrysler has developed a prototype
PHEV commercial van, with testing planned by the 
end of 2006.

Municipal Plan

❍ 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 Hybrid Municipal Plan

Are PHEVs available today?
There are currently no commercially produced PHEVs.
However, many prototypes have proven their practicality.
The Electric Power Research Institute (EPRI) and
DaimlerChrysler have built a Dodge Sprinter PHEV
delivery van and plan to test 10 of the vehicles in cities
across America by the end of 2006. EDrive Systems has
introduced a commercial retrofit that converts a Prius
into a plug-in hybrid. 

Does the plug-in technology work?
Yes. This has been clearly demonstrated by several
sedan and SUV conversions at the Hybrid Center at the
University of California at Davis. Recent modifications
of Toyota’s popular Prius have attracted considerable
attention to what have been called 100+ MPG hybrids,
and, when the gasoline is replaced by bio-fuels, 500
MPG hybrids. A California non-profit, California Cars,
modified a Prius by adding a 2.4 kWh lead-acid pack to
prove that it could be done. Then, an R&D company,
EnergyCS, replaced the standard 1.3 kWh battery pack
with a 9 kWh battery pack. The lithium-ion batteries
came from Valence Technology, an Austin-based company.
The larger battery pack was sufficient to provide half of
the power needed to drive the first 60 miles each day.
The cost of the charge was about 72 cents. It’s like hav-
ing a second small fuel tank, only you fill this one with
electricity at an equivalent cost of under $1 per gallon,
depending on your car and your electric rate. You refill
at home, from an ordinary 120-volt socket, with energy
that’s much cleaner and cheaper and not imported.

What is the problem then?
The cost of the batteries needed to power a PHEV a 
sufficient distance is considered to be the stumbling
block. Generally, every 10 miles of charge capacity of a
battery will add about $1,000 in cost. That additional
cost, however, is offset by lower operating costs since

an “electric” gallon of gas will cost about one-third 
the cost of gasoline, allowing a PHEV to achieve four
times the gas mileage of a conventional vehicle. Even 
at current prices, EPRI has shown that the total lifetime
cost to buy, operate and maintain a PHEV is lower than
that of a gasoline car or a conventional hybrid.  

What distance must a commercially produced
PHEV be able to achieve on the battery alone?
A battery pack capable of powering a PHEV 40 miles
could meet the daily driving needs of the majority of
drivers without requiring the use of the gasoline mode
of the PHEV at all. Some 78% of Americans live within
20 miles of their jobs. In many cases, drivers of PHEVs
would only need to fill up with gasoline a few times a
year, versus the current 24-36 times a year on average.

Won’t power plants create a great deal of 
additional pollution powering PHEVs?
Pollution is easier to manage at a central point such as
the stacks of power plants rather than from millions of
vehicle tail pipes. Many power plants today are being
modified to lower emissions, and a number of older
plants are being retired. Wind-generated power, solar
and other forms of renewable energy are pollution free
and are becoming more available. The overnight charging
of PHEVs matches well with wind-generated electricity
(the most abundant green power), the majority of which
is produced overnight due to wind patterns.

What about performance? Will PHEVs be slow?
No. A Toyota Prius, modified with a larger plug-in 
battery, will have essentially the same accelerating
power and speed capability of a hybrid. 

How much more will a PHEV cost versus a 
comparably sized conventional vehicle?
It is projected that in mass production, a PHEV could 
be produced at a cost very close to that of a comparably
sized and outfitted conventional vehicle. EPRI studies
project that after considering the lower costs of fuel and
maintenance, a mass-produced PHEV should provide
better overall economics than either a HEV
or a conventional vehicle. 

Contact Information:
www.pluginaustin.org

?Frequently asked

Questions about Plug-In
Hybrid Electric Vehicles

(PHEV)

11/14/05



“If by 2025, all cars on the road are hybrids and half are plug-in hybrids, U.S.
oil imports would drop by 8 million barrels per day (mbd). Today, the United
States imports 10 mbd and is projected to import almost 20 mbd by 2025.”

—  Set America Free initiative, a coalition of prominent individuals and non-profit
organizations concerned about the security and economic implications of America’s
growing dependence on foreign oil

“Plug-in Hybrid Vehicles allow us to use made-in-the-USA energy for most
of our driving, breaking the yoke of our dependence on oil.”

—  Institute for Analysis of Global Security

“In fact, thanks to the existing grid’s excess capacity at night, it should be pos-
sible to support up to 30 percent of the nation’s vehicles equipped with plug-in
batteries of 20-mile range and not have to expand electricity generation.”

—  Frank Gaffney, President, Center for National Security Policy

“When you consider that 78 percent of Americans live within 20 miles of
their jobs, and that most car trips — commuting, shopping and dropping off
the kids 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

“Our studies show a strong market preference for plug-in hybrid vehicles
when performance is equal and the cost difference is reasonable.”

—  Bob Graham, Area Manager, Transportation, EPRI

“We think the transportation fuel sector should be diversified by utilizing
more electricity as a fuel (for) plug-in hybrids that can get 100 miles per 
gallon and allow you to run on electricity alone for 20 to 30 miles, then shift
to the combustion engine.”

—  Gal Luft, Director of the Institute for the Analysis of Global Security, an energy-
security think tank in Washington

“We believe that the 50 largest cities in this country, united in purpose, can
build a groundswell of demand sufficient to entice carmakers to mass produce
what is the logical  near term response towards the critical goal of energy
independence. We intend to set the example in Austin, Texas.”

—  Will Wynn, Mayor of Austin, Texas

Plug-In Hybrid Municipal Plan Plug-In Hybrid Municipal Plan

Plug-In Hybrid Electric Cars
Enjoy Broad Support

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 endorse-
ments. Partners in this campaign are local and state 
governments, utilities, and environmental, consumer
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 logical
source, since the industry stands to receive additional
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 employees, 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 
buyers 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 peti-
tion 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 manufactured.

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
support from a local or national environmental, consumer
or civic group or other organization.  When an organiza-
tion endorses the Plug-In Partners campaign, it is voicing
its support for the mass production of PHEVs and will
promote plug-ins to its membership. 

National Database
The City of Austin will maintain a national database 
at www.pluginaustin.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.pluginaustin.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 

environmental and business groups
● Plug-In logo and this Plug-In Austin brochure
● Links to a variety of resources.

Building a Market
for a Flexible-Fuel PHEV



Gasoline is expensive and dirty. 

Electricity is made in America. 

Electricity is cleaner and cheaper. 

We need choices.
Demand Plug-in Hybrids and Electric Cars.

www.PlugInAmerica.org

Plug In America 
advocates the use of 
plug-in cars, trucks and 
SUVs powered by cleaner, 
cheaper, domestic 
electricity to reduce our 
nation’s dependence on 
petroleum and improve the 
global environment. 

Why Plug-in Cars?

info@pluginamerica.org
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No Gas Required

No War Required

No Tailpipe Required



For more information about plug-in hybrid technology,
please visit our web site at www.edrivesystems.com.

©2005 EDrive Systems LLC. Patents pending. "EDrive" is a trademark of EDrive Systems LLC. All other trademarks are the property of their respective owners. 

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?



One way or another,
 you're plugging it in.

100+MPG plug-in hybrids:

 all-electric daily driving; 
gas for unlimited range
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The California Cars Initiative www.calcars.org

Electricity:
under $1/gallon equiv,

domestic,
 cleaner, lower CO2
(increasingly renewable)

Gasoline:
$2-?/gallon,
imported,

 higher emissions
(replaceable with biofuels)
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