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WE CAN Zero Out Gasoline Dependency:
A Definite Option for 100% Renewable Zero-Net-

CO2 cars & Total Security for Car Fuel

Highest mpg

Hybrids Cut

Gas per Mile

By 50%

With GEM fuel-flexible cars, 

biofuels might supply ¼

of present liquid fuel

demand trends

Plug-in Hybrids

with 10kwh batteries

get half their energy 

from electricity

GEM fuel-flexible plug-ins offer a 100% solution based on near-term 

technology! www.ieeeusa.org/policy/positions/PHEV0607.pdf

http://www.ieeeusa.org/policy/positions/PHEV0607.pdf


Optimal Strategy for Total Energy Security

Maximize 

Fuel-Flexible 

Plug-in Hybrid Cars

Maximize supply of

Alternate liquid fuels 

ïNot oil

ïIncentives, 

standards and R&D

Minimize cost 

and then 

maximize supply of

renewable electricity

R&D for 

more efficient 

use of diverse

fuels 

R&D for 

batteries for

affordable

electric

cars

Open door 

to US natural 

gas (e.g. to 

trucks) while 

it lasts



GEM Flexibly Fuel Vehicles (FFV)

One Tank To Hold Them All

G: Gasoline

E: Ethanol

M: Methanol

With an FFV, you choose each day which to buy

At $100-200/car, a more open competition, level playing field, 

better unleash the power of the free market

GEM flexibility Ý use of any corrosive fuel, adaptive engine 

control



Plug-in Hybrids (PHEV) : A Large-

Scale Opportunity Here and Now
¸Hybrids cut liquid fuel use 50% 

already. Plug-ins cut 50% of that.

ïñResearchers have shown .. (PHEV) 

offering.. electric range of 32 km 

will yieldé 50% reduction..ò (IEEE 

Spectrum, July/05). Shown in 

working Prius.

¸Battery breakthroughs in China: from 10/07, 10kwh 

batteries (larger than) cost $2,000. www.thunder-sky.com. 

Thus an extra $2,000 per car can cut gas dependence in half.

¸Gives economic security in case of sudden gasoline cutoff.

¸Does not strain grid ïactually strengthens it, if done right

http://www.thunder-sky.com/
http://www.thunder-sky.com/
http://www.thunder-sky.com/


IEEE Computational Intelligence 

Society ïAlternate Energy Task Force

http://ieee-cis.org/isa/alternative/
¸Rajashakeera, Rolls-Royce 

(former Delphi hybrid leader)

¸Prokhorov, Toyota

¸Anya Getman, Caterpillar

¸Marko, Bosch

¸Feldkamp, Ford

¸ Javaherian, GM

¸Bonissone, GE

¸Zimmerman, Siemens

¸Fei-Yue Wang, Chinese Academy of Science

¸Chair: Werbos

¸Estevez

¸Fukuda

¸Sarangapani

¸Venayagamoorthy

¸Liu
-- Research for Honda, Caterpillar, ABB,

Others

-- Some serious reshuffling since

auto bankruptcies, endangering clean air

http://ieee-cis.org/isa/alternative/
http://ieee-cis.org/isa/alternative/
http://ieee-cis.org/isa/alternative/


New US-China Opportunity?

Some highlights from Shenzhené
¸ Plan to get to $1000for 14kwh battery is in place.

¸ Thunder Sky says zero water runoffin manufacturing. Shenzhen
says electronics, clothing, batteries, leather industries about equal 
as sources of pollution overall.  Recycling of batteries needed, but 
global PHEV use would maybe double the (limited, sustainable) 
issue we have already from lead-acid batteries. Safety > Toyota.

¸ Ready now: mass production in 2007 

of amazing 150-mile electric motorcycles 

in China. High performance!

¸ Can REPLACE todayôs hybrid batteries:

power surges are easier when the battery itself is bigger.

¸ For GM use, need: (1) intelligent 300-volt battery management 
system (computational intelligence can do it!); (2) neutral US-
funded battery & system testing facility, credible to GM etc.



What IS Methanol?
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Methane
Natural Gas

Scarce as Oil

Needs Special 

Tank Ethanol
e.g From Corn

Drinkable

Methanol
Good H Carrier

Can Be Bioliquid

Or From Coal, Gas



Nonfood biofuels could supply half our fuel 

needs using old technology ïif we stop 

demanding purity in our ethanol/alcohol!

(Also, try a google on ñforest industryò methanol.)

We need to give this guy permission to compete with Saudi Arabia and Iran

for the car fuel market! He doesnôt need a subsidy ïonly more freedom 

and an open door! Just give him a chance, and within 15 yearsé 



Fuel flexibility can be brought online very quickly, much faster than 

hybrids merely doubling every year! 

All major manufacturers which sell in US have sold such cars in Brazil!!



Biofuels Can >25% Soon IF
¸Energy Independence and Security Act (EISA) 2007 

requires growth in nonfood biofuel

¸Capacity and technology have recently grownmuch 

faster than some thought possible. Cellulosic catalyst 

plant online now; butanol as easy as ethanol in the same 

plant; etc.

¸Production already at 10%of US need ïcausing a 

ñblend wall problemò right now. Many want 15% blend 

wall ïand expect we would see 15% in 3-4 yearsunder 

EISA rules.

¸Stuck at 10% -- until we take action to change the 

cars and the gas stations and open the door to 

nonethanol



Limits of 3 Paths from Natural Gas to Cars

US

gas

Remote

or nonUS

gas

Liquefy, transport

and import (LNG)

$6200 more per car

GEM-flexible car: <$200 

more per car

Make methanol, transport

and import ($160/ton or new

high efficiency GTL)

Not enough

BUT US gas supply has grown a lot lately, deserves level playing 

field, and can help a lot with trucks in next few difficult decades!!


