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July 25, 2001

i

Secretmy Spencer Abraham
Depatm_t of Energy
I000 Independence Avenue, SW
Washington, D.C. 20585 :

Dear Secreta_ Abraham"

I am wnting to express my concern regardingthe Bush Administration's energy policies. The
administrationhas alreadydisplayed an unwise preference forolder, finite, and eevironmentally
deg_iing source of energy generation. I, and many otherAmericans, believe that this strategy
will prove damaging to the nation'senvironment and health, and will ultimately leave the United
States no better off in terms of energy efficiency and sufficiency. It will also isolate the US from
an increasing interdependentworld.

Given the Adminimation's actions to date, including renouncing both the Kyoto accord and the
campaign pledge for carbondioxide reduction,as well as solicitinglittle public input for Vice
President Cheney's National Energy Policy, I am particularlyconcerned that the Bush
Administration will dismantle the New Source Review. The National Source Review was
designed to address the misuse of a Clean Air Act exemption by ownem of coal generating plants.
The industryagreed to phase out old plants in returnfor granting the plants exemptions. Instead,
coal fired plants continued to operatethanksto the policy of installing new lures while ignoring the
purchaseof pollution reducingequipmenc Recognizing the stall tactic and cognizant of the
continuing damage to airquality and health, the E.P.A., eight states (including New Jersey) and a
numberof environmental groupsused the New Source Review to file suit against the offending
companies. Repudiating the New Source Review will simply allow controllable pollution to go
unchecked while ignoring long-term energy solutions.

I am also asking that traditionalenergyproducersnot be exempted from other safeguardsto our
nation's environment andhealth, nor should their already generous benefits such as below-market
mining leases continue.

We can notcontinue to consume so much of the world's resources, pollute so much of ourown
country,and refuse to acknowledge the dead-end of an overcommittment to fossil fuels. The
American people need forwardthinkingleadershipto take us past short-termpoiieies rife with
dangers. We need to wean ourselves from the foreign and domestic forces who have their hands on
ourcurrentenergy sources. We need to follow the lead of Japanand Europe in reducingour energy
demandswhile staying economically strong. We need to set policies thatencourage new means of
energy production. We need to use tax credits thatallow business and individuals to use the energy ,,
efficient designs and productsalreadyavailable. If we do not, we will soon fred mnselves
dependenton depleted sources of energy, whether we open all national parksand refuges or not,
and will fall to a second-tier worldpower behindthose who were better able to adapt to a new
world.

Ti_ankyou foryou time, I remain hopeful.

Sincerely,
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Secretary, The

I

Sent: Tuesday, July 31, 2001 9:10 AM •
To: Secretary,The
Subject: Policy

FROM: 11 I _ 2 3 _. 'zu:.,t.US-2 A JJ:5_r_
NAME: RobertE. Rutkowski,Esq.
SUBJECT:Policy - -

CITY: 1

P_M. 1: TO:_.se_ta_@hq.d_.g_
STATE: h (o
TOPIC: EnergyPcSIf_
SUBMIT: SendComments
CONTACT: email-- -
COUNTRY: USA
MESSAGE: RepresentativeJimRyunU.S. Houseof Representatives
Washington,D.C. DearRepresentativeRyun: Nextweekthe
Republicanleadershipmaybringan energybillto the House
floor. WhileI appreciatetheir attentionto thisimportant
issue, I disagreewiththeirsolutionto ourenergyproblems.
The plan is shortonvisionandoffersno long-termsolutionto
our energyproblem. Vice PresidentCheneysaid it besthimself."
their policyis to continueextractingfossilfuelsandconsuming
themat an unprecedentedpace. Infact, inorderto keep upwith /
demand,they argue,we needto builda powerplanta weekforthe
next twentyyears. Hereis a setof principlesthatshouldguide
Congressasthey engageinthe energydebate. I believethat we
shouldembracetechnologyanddevelopinnovativesolutionsto our
energy challenges. I believethatit is outdatedthinkingto
believethat we haveto choosebetweengrowingoureconomyand
protectingourenvironment:we can dobeth. Infact,a growing
economyis dependentona clean,reliableenergysourcefor
generationstocome. I supportmarket-basedincentivesand
public-privatepartnershipsto addressnationalchallengessuch
as theenergycrisis. Whilei recognizethatfossilfuelswill
continueto be a criticalpartof ournation'senergysupplyfor
years to come, I believethat we needa morevisionaryplanthan
onethat simplyfindsandconsumesfossilfuelsat an
unprecedentedrote. Gonservationandefficiencyprograms,such
as encouragingthe buildingofenergy-efficienthomes,
appliances,andbuildings,ensuresthatourlimitedsupplyof
fossil fuelslastslonger. It makesnosense to embracean
energy planbasedalmostexclusivelyona fin_eresourcewithout
also aggressivelyencouragingthe conservationof those
resources.WhatwillfuturegenaratJonsdowhenthe fossilfuels
groweverscarcer? The legislationwe willseenextweek -
includesdrillingin the ArcticNationalWildlifeRefuge,over$7
billioninroyaltyrelief,$30billionintax creditsweighed
heavilytowardsthe fossilfuel industries,and anincreaseof
only 1 mile-per-gallonin the corporateaveragefuel economy
(CAFI) standards. The planauthorizes$6 billionin R&D
investments,whichwe support-butunfortunatelythemis no room
for thoseinvestmentsineitherthe President'sbudgetorthe
Republicanbudgetframework. I understandthat a comprehensive
energyplanfor the future-isr.,dticalto our nation'slong-term
prosperity.As ourcountrygrowsinboth populationandeconomy,
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so toodoesourdemand forenergy. In the lastfew decades,we
have consumedfossilfuels atan unsustainablerate. We must
developa long-termplan to keep the lightson forourchildren
and gramlchildren.And we mustact now. Already,stateslike
Californiaare spendingbillionsof dollarsof theirhard-eamed
surpluses- surplusesthat shouldgo to improveour schools,
expandaccessto healthcare, and helpfamiliesaffordthings
likechildcare andafter schoolprograms.We can't allowthis
crisisto spread,and our prosperityto be squanderedonan
energyplanthat will notaddressprovidesustainableenergy
resourcesforthe future. I supportinvestmentin newenergy -d

technologiesforconservation,efficiency and renewableenergy
sourcesDickCheney has saidthat conservationis merelya
"personalvirtue"and notan energypolicy,and that we shouldn't
countonrenewableenergy sources. As a result, the
Admin'_b-tJonwantsto dramalJcallyreduceconservation.
efficiency,and renewableefforts,and insteadpursuea policy
that willhavethe UnitedStates buildingone new powerplantto
consumefossilfueLsa weekforthe nexttwentyyears. I believe
thereisa smarter,more balancedapproach. Inthe shortterm.
we can harnessthe power oftechnologyandmodernizeregulations
to makeexistingfossilfuelsourcesof powercleanerandmore
effidenL We can explore,develop,and extractfossilfuelsin
appropriateareas usingenvironmentally-sensitivemethods.
What'smore,we needto makeour fossilfuelsourceslastlonger
by aggressivelymakingconservationand efficiencyworkforall
Americans.Considerthe differencetheycouldmake: According
to a studyby scientistsat the country'snationallaboratories
justreleasedthisweekend, ifthe governmenttakesaggressive
stepsto encourageenergyconservationinhomes,factories,
offices,appliances,cars and powerplants,we couldreducethe
growthinelectricitydemand by20 to 47 percent. Thatwouldbe
the equivalentof between265 and610 big300-megawattpower
plants,a steepreduc_onfromthe 1,300 new plantsthatthe Bush
Administrationclaimswill be neededoverthe nexttwentyyears.
Second,we needto investinresearchand developmentfor
renewablesourcesof energy. Encouraginguse of solarandwind
powerwouldnotonlyconserveoursupplyof fossilfuels,it
wouldalsoget some homesand businessesoffthe already-crowded
powergrid. Biomass,fuel cells,oceanturbines- thesearejust
a fewofthe cutting-edgeideasthat Americanscientistsand
inventorsare developingto produceenergy. BothJapanand
Westem Europeare agg_res__.ely pursuingdevelopmentof
abemativesourcesof energy,and if we don'tmake the same
effort,oureconomyand environmentwill be leftbehindasother
countriescomer the marketonnew sourcesof energy. I believe
thatdevelopinga long-termenergy sb-ategyis oneof themost
importantdecisionsour countrywill make. A plan sorelianton
expandeddrilling-andminingoiland coal isa step backwards,
and squanderstheopportunityto investin newenergy
technologiesto powerour economy.As thisdebatecontinues.I
hope the Republicanswill change course,andworkto developan
energyplanthat is sustainableand growsthe economy- an
energyplanfor the future. Thank youforthe opportunityto
bringtheseremarksto yourattention. Yourssincerely,Robert
E. Rutkowski,Esq. cc: Speaker DennisHastertAndrewH. Card.
Jr. SecretarySpencer Abrahamq - :-

_L_DR"
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MargaretM.illard

July 12, 2001

Spencer Abraham, Secretary of Energy
1000 Independence Avenue, SW
Washington, DC 20585

Dear Mr. Abraham,

It is long overdue that the United States develop a safe and effective energy policy.
We will not be able to continue the growth, expansion and our current living standard
without reliable and cost effective energy sources. Surely the crisis in California has
shown us the tip ofthe iceberg.

If other countries can build and run safe nuclear energy plants, why can't we. We are
leaders in technology and science. How can fear and a few enviornmental activists rule
our future. We need strong and tough leadership in this area, or there won't be much lef_
here to run. Our economy is at stake and this is the specter that is going to bring us down.

I am a collector for a small michigan bank in a ruralarea that was faced with horrible
propane prices and gas prices. Some of my customers are still digging out and are behind
on other loans. Usually they are caught back up by March. This year it was June and July
that they were struggling. The automotive industryin Michigan has been affected by the
energy crisis. This has caused lay otis and downsizing and firings. Some Michigan
business have shut down as you know. It is a domino effect that is pretty scary for those
ofus with our pulse on the businesses You know Michigan and many other states depend
on energy to run its plants. You must know this is a crisis.

I hope that you will provide strong leadership to bring sanity to our antiquated energy
policies. We are in the dark ages andwill literally be there soon if we don't do something
now.

Sin_rely, /_ _ ._/.

Margare_Millard
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July 17, 2001

Mr. Spencer Abraham
Department of Energy _
Forrestal Building
1000 Independence Avenue
Washington, DC 20585

Dear Mr. Abraham:

Presid_'nt Bus]z is attempting to build support for the National Energy Policy recommendations
which is bringing opposition from members of Congress representing states that need energy the
most.

In 1952 President Harry Tmman's Materials Policy Commission warned that in the 1970's, the
U.S. would be dependent on Middle East oil, which could result in a serious energy shortage. It
happened. The recommendations from this report are as valid today as 49 years ago and are
included in President Bush's energy policy.

President Richard Nixon in a special message to Congress June 4, 1971, detailed a comprehensive

energy policy because of brownouts and shortages of fuel in some areas of our country. The
recommendations in this report are incorporated in PresidentBush's energy policy.

The ultimate objective of a nationalenergy policy should be to ensure the economic and strategic
security of energy suppfies. It is not good economics to have to pay $120,000,000,000 per year
for imported crude oil and products. Security of supplies cost taxpayers $60,000,000,000 per
year, our militarypersonnel are put at risk and supplies can be interruptedin an instant.

After the oil embargo of 1973, when it was apparent that the U.S. was vulnerableto disruptions in
the supply of imported oil, Congress should have agreed on an energy policy. Instead they have
spent 28 years in confrontationand political posturing. Thishas been costly for consumers.

By now it should be obvious and alarmingto all our citizens and hopefully to Congress that to be
a dominate world leader, with militarysuperiority, we cannot allow foreign countries to control
our crude oil, gasoline, jet fuel and other oil supplies.

The lessons are clear. It is imperative that we do everything possible to increase the production
of all domestic sources of energy. At the same time, conserve to the utmost. It is time for
Congress to put our national interest first.

'
Attachments
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20 July 2001

President George W. Bush
The White House

1600 Pennsylvania Avenue
Washington, DC 205O0

Dear President Bush;

I am writing to voice my opposition __U.S..plans to funnel mo_ of the world's oil .
reserves to the umted Sm,_. I especially oppose efforts that aredesigned to increase the
_"o_emem of U.S_-basodenergy finns in the petroleum industries ofNigerie, Azerbaijan,
Kazaskhstan, and the countTiesof the Persian Gulf. This form of"energy imperialism" can only
lead to increased anti-Americanism sentiments overseas and continued energy wars.

The consumption of oil in the U.S. far out_ces any other nation in the world, yet there
areno long-term plans to reduce our rateof consumptio_ The U.S. currentlyconsumes
approximately 19.5 million barrelsof oil per day and our own government reports project that,
with the currentenergy policy of your adminisuation, consumption will rise to 25.8 million by
the year 2020. This means that our import of oil will need to rise by 61 percent 1omeet this
demand. This must stop.

As the last supeq_wer remaining in the world, we should be setting an example of
conlxolled use of the world's limited natmal rcsomces and promoling safe alternatives to the use
of oil for power. The currentenergy strategyof the U.S. can only lead to increased U.S. political
and military intervention in independent nations aroundthe world. Such a policy is folly for the
hope of world peace, somethi,g I believe we should be leading the way on.

Please may the appropt_c changes in youradministration's national energy policy so
that we do not face the consequences ofthreatcaing protected wildlife areas and further
interventions in the autonomous nations of the globe. Your cmrent policy not only threatens the
hopes of world stability and peace but also the fragile, ecologically delicate areas of our wildlife
refeges. Please re-evaluate your plans andmake the nece_y adjustments.
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CONSULTANT-NONWOVEN/MB Ind

W. John G. McCul|och, Ph.D.

e-mail.' .............,.. • _)(;_.

TEL: (Y' _:3
Fax: (._

July 13, 2001.

Mr.Spencer Abraham.
Head- US- Department of Energy
1000 Independence Ave, SW.
Washington, D.C. 20585

Dear Mr. Abraham.

l have admired the balanced energy approach that your Department, in conjunction with Vice-
President Cheney and President Bush. has developed. I liken it to three legs of a stool- all of
which are required for a stable policy. "More" oil discovery, nuclear energy, clean coal,

transmission and pipelines -one leg. "Less' energy and water wastage, and less pollution the
second leg and "Something Else" in the form ofahernative energy sources, as the third leg. It
would be very helpful if the Press stopped mis-characterization of your program, and the DNC's
reliance on one leg "conservation" (despite the lessons of California) seems to me to be

sacrificing our Nation's welfare for political gain.
I have assembled the enclosed information for a future presentation on one aspect of the
"Something Else". Since it makes extensive use of DOE publications, I felt your department
might have an interest.

Jc_hh.McCull_h---
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"Fuel Cells or Not Fuel Cells- That is the Fuelish Question"
By. W. John G. McCulloch. Ph.D.

Introduction.

Although the 20u' century' is regarded as a century of outstanding technology innovation,
the 19_ century also had some outstanding energy innovations. In 1800 Alessandro
Volta, an Italian, developed the first battery, followed by Sir William Grove, a Welsh
physicist's invention of the fuel cell in 1839. Four years earlier, in !834 the first electric
car was tested, 50 years before the internal combustion engine was invented in 1885Until

the 1980s fuel cells, which convert hydrogen and oxygen directly into electricity and
heat, had found applications only in niche markets, such a_sspa_cetechnology, starting in
the "60s. But with easier availability of new materials and manufacturing techniques,
efforts to advance this technology have been stepped up on an international scale. In the
last decade fuel cells, which offer a virtually pollution-free source of power, have
emerged as one of the most promising new/but old technologies for meeting the Nations.
and the Worlds phenomenal increase in energy needs in the 21_ century. The first

commercial use occurred in t982. and today there are over 250 fuel cell systems.in at
least 15 countries, indicating the strong possibility of alternative energy technology
versatile enough for cars. homes and power plants.
This presentation w-illcover the following:

-How a fuel cell works

-Why, and why not. fuel cells
-Types of Fuel Cells
-Applications for fuel cells
-Alternates to fuel cells

-Current status of fuel cell development
-The question of what fuel to use, short and long term
-Possible opportunities for nonwovens
-Conclusions

How a Fuel Cell Works.

The fuel cell is a lean. mean. green machine that utilizes an electrochemical reaction
instead of combustion to produce energy ( essentially the opposite of electrolysis). It
works like a battery, that never need re-charging and never goes fiat. It is silent, and has
no moving pans, similar to a battery., but unlike a battery it contains no hazardous
materials and can use a renewable non-polluting fuel source. The heart of a fuel cell is an
eiectrolyle sandwiched between two electrodes. In a proton-exchange membrane (PEM)
fuel cell the simplistic steps are tabulated below

-H_ molecule ionized at porous negative anode to form proton and electron
-Proton passes through the special membrane (PEM)
-Electron cannot, goes to external circuit to provide po_ver
-Electron continues to cathode to convert proton back to hydrogen
-H_ reacts with Oz from air (Pt. catalyst) to form water

Overall 2H2 -_ O= =2 Hz O ." electricity - heat (Pretty simple!! t)
A diagrammatic representation of the PEM fuel cell is shown in Figure 1.
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Figure 1

Fuel Cell Fundamentals
NEXT,the hydrogenionspass

through a specialmembrane;

FIRST,hydrogenisstripped /f--" _, electronscan't go throughand are

awayfromhydrocarbonfuel __ .dive.fredto anelectricalcircuit • L

bysteamand catalysts, where they provide power.

FINALLY,the hydrogenrecombines

/ ... with oxygen from airto make water.
-" The processalsoreleasesheat.

Electron _,_ ,,

/

_..,_ ' Oxygen
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Hydr°gen _ O_j'molecule

Hydrogenion _ Water
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Why, and Why Not Fuel Cells?

The DOE, in promoting fuel cells as a better way to produce and deliver energy to
consumers, cites these advantages (I)
• Fuel cell power plants produce dramaticalJy fewer emissions. (Natural-gas fuel cell

power plants have a blanket exemption from California's strict regulations).
•Fuel cells convert higher proportion of the chenucal energy in fuel to electricity (60°/,
without co-generation - nearly twice as efficient a¢ conventional power pl_ts)

•Can convert high grade waste heat for use in commercial, industrial and residential
applications including co-generation, heating and air-conditioning (Efficiency. -85%)
•Can readily size plants to meet loads by combining stacks, and the cost/kilowatt is about
the same for small plants as for larBe plants. (can build plants wherever needed)
*No moving parts, thus very reliable, safe and silent (good neighbors- a 200-ldlowatt
plant is-about as noisy as an ordinary,air conditioner)
•Can use many different types of fuels from hydrogen to hydrocarbons (more later)
•Many different types of_el cells to meet different requirements (more later)
A comparison of a fuel cell power plant versus a conventional plant is shown in Figure 2

FIGUKE 2.

CONVENTIONAL POWER PLANT"

FUI[L ¢OtaSUSltON InEM4 TURBRIE,_ID#_A'roR ELECTRICITY

DFC POWER PLANT

-I -A
FUEL OIRECTFUELCELL ELEC'rRICrI'Y

With tl'fis imposing list of advantages, what is holding the industry back.
*The first problem is cost. The DOE (2) has established these cost and performance
criteria, for the fuel cell to attain significant market acceptance:

• i-aOl'|Catlon UllO dssemOlv COSI$ _ _IUUIk_ _v

• System Costs ...... $400/kW
• Efficiencies ...... 70-80%

• Emissions ...... .... Essentially zero
• Compatibility with carbon sequestration
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• Overall the cost reduction road map for a 5-kW solid oxide fuel cell (SOFC) is
shown in Figure 3 (3).

Economy ofscalealonewillnotmeet this target.Inadditioncontinuous
improvementsareneededandarebeingmade inallaspectsfromlowercostmatmials,

toimprovedmanufacturingprocesses,tomore foolproofoperatingprocedures.
Figure 3. _

• 10s Cost Reduction Roadmap
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in addition zocost reduction, as wilh any new technolom/,manytechnical problemsmust
alsobe solved The problems differ from onetype or'fuel cell to another, and within a
given fuel cell type. on the pamcuLarintendedapplication.There are, however, three
main categories

" Stationary. power for power plants, and for residential use (Distributed Power)
• Portable power for mobile phones and other
" Transportation for buses and automobiles.

Stationary. power awaits the completion of several demonstration projects. Ballard Power
has delivered its 4_ 250 kW PEM_stationary fuel ceil power generator for field testing to
Nippon Telegraph and Telephone to be used in conjunction with an absorption chiller
developed bv Ebai'a Corp• to provide cogeneration capability. Fuel Cell Energy,. in
con)unction _v_thDOE. is designing, constructing and will operate a 250kW Direct Fuel
Cell (DFC) utilizing coal mine"methane gas at the Harrison Mining Corp. in Cadiz, Ohio.
H Power hasinstalleda propane-poweredfuel cell residentialcoger__ration in
Shawinigan.QuebeC.anda natural gas residentialco__enerationfuel cell svstemin a
modelhomem France. GE MicroGen hasrecendvannomcecitsfirst two distributors for
its line of residential-andsmall commercial-sized FC systems.Thereare many other
similar stationary t'uel cell systems now under test tbr industrial and residenual user. and it

is anticipated that the -benefits". will justify, continual resolution of remaining technical
and cost barriers.
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The main problemtbr portable/specialty power generation is the ability to produce
sufficient power in the verv small fuel cells required tbr recharging of portable cell
phones. Manhattan Scientifics is working on a fuel cell using a methanol-water mixture
as the fuel, and are experimenting with ethanol. Daido and Enable are introducing
NeWave, a small portable PEM fuel cell providing up to 50 watts of electrical power.
ldaTech plans to commercialize in 2002, their I to3kW+ system, utilizing an onboard
reformer to conven methanol to hydrogen, for use in uninterrupted power'supplies,
emergency power and portable and stationary applications. Metallic Power has
demonstrated its new zinc/air, IkW* fuel cell, which they claim is about 30% smaller
than other systems, to operate a variety of power tools, landscaping equipment and
auxiliary,power for trucks and RVs. The outcome of these.and related trials will provide
the needed answers as to future use of fuel cells for portable power generation.

The initial tests, of fuel cells for transportation will probably be in buses where size and
fuel infrastructure is not as critical as in automotive uses. Fuel cell powered buses are
now being tested out in Beijing, Germany. Canada and California. In addition to cost, the
challenges tacing their use in automobiles are more substantial and include low cost
infrastructure, range, poxverdensity, component integration complexity, water.c0mrol in
PEM FCs and customer acceptance 14). Despite these many problems a consonium of
automakers, government agencies and energy suppliers have formed the California Fuel
Cell Pannership to 'advance the awareness and marketability of fuel.cells", and two of
the largest companies in the world Exxon Mobil and General Motors are cooperating to
demonstrate use of gasoline powered fuel cells in automobiles. Recently Scott Memmer
(5) observed General Motors' "'HydroGenI" fuel cell-equipped Opel Zafira endurance
test at GM's Desen Proving Grounds in the Sonoran Desert. The fuel cell van performed
flawlessly in five laps around the circular track averaging between 60 and 65 mph, with
plenty of power in reserve GM claimed the vehicle set 15international records during
the test. including coverint_1000 km in 1I !_ hours. According to Memmer, GM plans to
make, use and sell their own fuel cells .Allied Business Intelligence has predicted that by
2010 there wil_be millionsof fuel cell powered automobiles, and that by 2020 will
essentially replace ICEs. (6). Joachim Grosse. head of the PEM fuel cell project at
Siemens believes the cost reductions can be achieved by drastically lowering the price of
all components ranging from materialsthroughthe compressor right up to the electric
drive (7), as well as by moving towards an ultralight car(8)

Types of fuel Cells.
Todays many types of fuel cells will proliferateas more and more cells are tailored for
use of different fuels, and different end-uses, which will probably exceed the number of
different automobile models. The main types of fuel cells, which are primarily
-determined by the practical operating temperature and useful life of.the electrolyte, are
discussed below: o

"._,lkaline (AFCs) were the first to be used in space transport They use an alkali
electrolyte, and have a working temperature of 50-200 CI international Fuel Cells. a unit
of United Technology Corp. has been the primary,supplier to the aerospace industry
since 1965, and now claimtobe the worldwide leader in thel cell product.ion. They claim
a 15% higher power densitv ( I 5 kw/literl than other-fuel cells 19) Its subsidiary ONS!
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Corp. has "/4 units, each the size ofa minivan, in operation in hospitals and remote
hotels Overall [FC plants have reduced 300k tons of CO2 emissions and reduced NO_
and SO_ emissions by 5k tons
*Direct Methanol Fuel Cells (DMFCs) which use a polymeric electrolyte and operate in

the 80 - 200 C range are used for powering portable non-polluting electronic equipment.
motor scooters and possibly for providing portable power to soldiers in the field The
JPL-USC development (10) has been patented, and in one development a-_nit about the

size of a thick paperback has run continuously for weeks at a time producing SO watts of
power, as a possible replacement for lithium batteries A membrane coated with a JPL

catal_ic coating divides the cell in half with methanol/water fuel on one side and oxygen
or air on the other, and runs below the boiling point of water More development is

required to reduce the coated membrane cost and to improve its methanol impermeability
*Phosphoric Acid Fuel Cells (PAFCs). the most mature fuel cell has phosphoric acid

electrolyte, operates at 200 degrees, are graphite based and uses platinum as the catalyst
Turnkey 200 kW plants have been installed ay more than 70 sites in the USA. Europe
andJapan.They canalsoproduceheatforhotwaterand spaceheating,anditselectrical
efficiencyis>40%. ONSI. asubsidiarx,ofIFC hasinstalleda200 kW. PAFC unitbased

on use of natural gas (NGFC) I I I)
*Polymer Electrolyte Membrane (PEMsl uses a solid ion exchange membrane, platinum
catalyst and operates at 80 degrees, with an efficiency < 400 The cell hardware is
carbon based. The PEM fuel cell appears to be the cell of choice for automobilesand
buses. Since 1994. Ballard, Vancouver, B.C., has worked with customers in installing its
Mark 700 and Mark 900 fuel cell modules in more than 20 on-road vehicles (12). They

recently received orders from Honda R&D ($16.5m) and from Nissan Motor Co ($2.2m)
for its Mark 900 modules and support services. General Motors is working on their own
PEM FC, which they claim is operable down to minus 40 degrees. PEM cells can also be
used for portable power, and small scale stationa_' power applications
"Molten Carbonate Fuel Cells tMCFCs) are now being tested in full-scale demonstration

plants They operate at higher temperatures (650 degrees), use an alkali carbonate
mixture electrolyte, and a nickel catalvst Unlike the earlier cells where the charge earner
is proton, the charge carrier is the carbonate ion. The cell hardware is stainless steel and
the efficiency is 60%. however when the waste heat is used (cogeneration). the efficiency
approaches 85%. More detail on the operation of MCFC is available from Delft

_University of Technology. The Netherlands.
*Solid Oxide Fuel Cells (SOFCs) are currently being demonstrated in a 160kW plant.

They offer the stability and reliability of all-solid-state-of-the-an ceramic construction
Operation at 1000 degrees allows more flexibility in choice of fuels They use a 3rttna
stabilized zirconia solid electrols'te, ceramic cell hardware, perovskites catalyst and

oxygen ion as the charge carrier They have excellent cogeneration capability with
efficiencies in the same or higher range to MCFCs (13) (14). Ceramic Fuel Cells,
Australia. completed its experiment in 2000. of a flat-plate SOFC 25kW unit. using
liquefied petroleum gas (LPG) to provide data on the operation of larger stacks and
system-stack integration. Siemens has completed testing of a 100kW SOFC plant in the
Netherlands
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Applications of Fuel Cells. (15)
The following examples are intended to show the wide diversity of fuel cell applications.

and is no means a complete listing, nor do thev include those still in the R&D stage.
(Several applications have already been identified in earlier sections.)
" ZeVco has sold the first fuel cell van for $47k to London's City Council for upkeep of

London's parks< they claim it is 50% cheaper to run than a conventional -I_E vehicle.
" DaimlerChry.sler has sold its first fuel cell buses, and will equip up to 30 of its
Mercedes-Benz Citaro with new XCELLIS fuel cell engines using Ballard's Mark 900
series fuel cell stacks. Delivery by 2002-2003 for testing in several European cities.
" Dalian Institute has developed and installed a new fuel ce.ll on a minibus for trial
operation in Hubei Province, China.

BP _Amoco, Daimler join in a .IV to bring hydrogen fuel cell buses to London. BP will
develop the hydrogen fuel infrastructure and Daimler will provide 3 hydrogen powered
buses in 2003.

" Ballard fuel cells are being used in DaimlerChrysler's NECARs, Ford's P2000 SUV
and THINK cars. Honda's FCX %'3. Nissan's Xterra, GM's Opel Zafira and in
Georgetown fuel cell bus development
= Two fuel cell cars are being road tested in Japan, the NEC.M_5 from Daimler and the
FC-EX from Mazda.

= Toyota to introduce a 5-passenger hybrid fuel cell SUV this summer.

" DCH Technology introduced a fuel cell powered water taxi at the National Hydrogen
Associations meeting in Washington. DC. March 2001.
" Manhattan Scientific joins with Aprilla S.p.A to develop fuel cell bikes.
ZAPWORLD.com expects to have.fuel cell powered electric bicycle by next year.
" Astris Energi's alkaline fuel cell project completed production of fuel cell powered gol-
carts in Czech Republic this March.

" Fuel Cell Technologies delivered a fuel cell system to Canada's Dept of Defence for
use in diving applications.
" Manhattan Scientific. Electrolux and Lunar will use a I kW fuel cell in a fuel cell

powered vacuum cleaner to eliminate need for electric cords and AJC wall plugs.
" Coleman Powermates to otti_r Ballard's portable FC power generator this year.(16)
* Fuel Cell Energy installing a IMW. SIS.Sin, power plant in Renton. Washington using
municipal wastewater digester gas as the fuel. Start-up 3'a Q, 2002.

= H Power residential fuel cells to be tested by Long Island Power, Will provide 4 5 kW
of power and will demonstrate grid connectability.
" Siemens to install two 300kW hvbrid systems using their tubular SOFC FC coupled
with a microturbine generator. One system will be in Germany and one in Italy.
"IFC to deliver three PC25 fuel cell systems for installation in Brazil.

"Texas will use DCH's Enable fi_elcell lbr a 3.000 watt FC to power air q_aality
monitoring equipment bv the Texas Natural Resources Corp.
_Ballard has shipped its fifth 250-kW stationary. PEM FC power uenerator to Japan and
will use waste gas from an anaerobic digestor as fuel.
"lda-l'eeh and Iviosaic will provide fuel cells for residential use. which may reshape home
Hvac. find help solve blackouts, brownouts and a/c curtailment.
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Alternate Energy Sources Besides Fuel Cells..
Electrical energy occurs naturally, but seldom in forms that can be used. Ener_¢..

dissipated as lightning exceeds the worlds demand for electricity, but for obvious
reasons is not a practical source of energy The waste heat generated by conventional
electrical power plants, and the emissions associated with combustion of fossil fuels

represent large environmental concerns. An additional concern is the possible depletion
of fossil duels. Thus alternate energy sources are needed, in addition to fuel cells
alternate sources include:

*Nuclear ener_ - which overcomes the emission problems, but which has problems of
radioactive waste disposal and public opposition. (despite being_the main source of

• _ _0 )/o,USA 20%. It is quite safe- at theenergy in several countries e_ France-77%. Japan _ *
end of 1_998there were 9012 civilian power reactors worldwide, and the only accident

harming people was Chernobyl. Unfortunately. in deference to the counterculture

generation, discussion of nuclear energy has been taboo to many politicians and
scientists. Such discussion urgently needs re-activation Resolution of nuclear waste

coupled with a breeder reactor would ensure bountiful energy for the foreseeable future
Obviously. however, nuclear powered cars and aircraft are not in the future.(17).

*Solar energy- either in the form ofphotovoltaic cells (18) which convert sunlight
directly into electrical energy, or use of special coatin__s that absorb sunlight readily, and
emit infrared radiation slowly making it possible to heat fluids to 540 degrees, which heat
can be converted to electricity. Despite its continual promotion by the environmental

zealots it provides a very small percentage of our energy needs. It should however be
used wherever it makes economic sense

*Windmills .Advanced designs and more efficient generators make windmill "farms"
where rows of windmills are joined together, make this a significant, but minor source of
electrical energy in coastal and plains area. The vagaries of the wind and the extensive
space requirements make this a difficult large scale, as well as a "'bird unfriendly'"
solution

"Geothermal energy needs to be added to the list of alternative energies to be used where
practical
)Super FIv_heels produced from carbon fiber composites could be used to power up a
car US Flwvheel Systems is now testing a flv_heel s;_stem for automobiles (19), It is
also being used to store energy

*Micro Turbines are being used to energize hybrid electric mass transit, truck and fleet
operations worldwide. Capstone also promotes their use for resource recovery ofbiogas
and for oil/gas recovery (20) Technology Review provides insight into their operation in
their interesting article "'Power to the People"(21 ) and Figure 4
*Uhracapacitors are also used for energy storage and power delivery in a concept vehicle
for the US Army that is to be powered by Oshkosk's hvbrid electric vehicle using its
2700-farad uttracapacitor in their press release (22) tbev describe manv other uses.
including tts use with fuel cells
=Quasiturbine has been developed by experts in Canada which they claim can operate on
any fuel and is claimed to overcome the limttattons of both the piston engine and the
Wankel enuine (23)
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Figure4
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*Unique Mobility is developing, under DOE funding, a modular line of high performance
permanent magnet motors for hybridelectric and fuel cell electric vehicles (24)

Status of Fuel Cell Development.
The preceding portion of this paper clearly establishes that, as a result of federal funding,
environmental pressuresand technical innovativeness, tremendous progress has been
made since the mid !980s in bringing fuel cell technology to the commercialization stage.
Stationary power generators have been successfully tested, and black outs and brownouts
are accelerating its use for portable power. California's ZEV requirements, plus the desire
to limit emissions and the concern of a fossil-fuel based economy, have resulted in fuel
cell powered buses beingused in several cities from Beijing.to San Francisco to
Dusseldorf. Additionally,successful road trials have been carried out by General Motors
(25), Nissan. Honda and others on fuel cell powered cars, as well as on hybridfuel cell
cars. One of the remaining questions, in addition to cost, is the fuelish question.
The Fuelish Question
Although fuel cell can runon a number of fuels, the simplest, and possibly best fuel is
hydrogen, since it is readilyavailable, renewable, and results in a simple: pollution-free

operation, in order for thels other than hydrogen to be used. they must be reformed to
provide a hydrogen-rich gas mixture This additional step, involving the use of catalysts,
adds both complexity to the process, and undesired emissions The largest challenge with
using hydrogen fuel is an infrastructure to produce and store it. Some of the efforts to
accomplish this are:
*Carbon nanotubes and nanofiberscan provide a clean, efficient way to store hydrogen.
(26) A 25 liter tank or'carbon nanotubes is claimed to be able to power a car for 500OLin
*Greenvolt Power reversefuel cell. powered by wind or photovoltaic power is capable of
splitting water inio its components.
*GM has released a study that concludes that gasoline-derived fuels and fuel cell vehicles
present the "'cleanest and most efficient combination of fuel and propulsion systems for
thenearterm" and"'hydrogen-poweredthelcell vehiclesoffer the bestlong-term
solution"(ww'w umcom)
"Shell Hydrogen. Hydro-Quebecand Gesellschafi fur Elektometallurgie have established
a joint venture for developing, manufacturing ad marketing hydrogen storage products.
*Texaco and Energy Conversion Devices (ECD) have formed Texaco Ovonic Fuel Cell
Company to advance the Ovonic Regenerative Fuel Cell Venture utilizing metal hydrides
for holding hydrogen Texaco laterhas formed Texaco Technology Ventures to manage
the project.
*ExxoruMobiland GM have developeda gasoline processor for FCvehicles
*Avista becomes a majorowner of H2fuel to commercialize a new technology for

manufacturing hydrogen for thel cells
=idaTech has received a patent for its new hydrogen purification technology.
*.twgonne National Laboratoryis leading an extensive research project to produce
hydrogen by use of a nuclear reactor
*Four companies join CaliforniaFC Partnership to help build hydrogen fueling stations
*Ballard and Millenium Cell haveentered into a )oint agreement to use Millenium's
proprietary, hydrogen generation system with Ballard's portable power FC.
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President George Bush July !5, 200 !
1600 Pennsylvania Avenue
Washington. D. C.
20500

Dear Mr. Bush, - -

As a concerned, informed citizen, ! am aware of the facts that show there is no new

energycrisis. Today only 5% of disposablehouseholdincomeis spenton energy, down
from 8% inthe 19gO's. The plan that you havesetsno improvedenergy efficiencyor
conservationandoffersonly modestfinancingfor improvedenergy technology.
Renewableenergyprograms,conservationand ener.r_efficiencyshouldbe one of your top
priorities.

Another concern of ours is the need for safe, efficient and clean ears.

We are all becomingaware ofthe fact that the average fuel economy for cars is at a 20
year low. The standard for setting auto fuel efficiency has not been changed for 12 years.
The biggest single step in the US can take to curb global warming and ensure a
safe-energy future for America is to adopt stronger automotive fuel-economy standards
for cars-and light trucks. The US emits more CO2 than all four ofthe following

countries...US China, Russia, and Japan. Americans deserve vehicles that are both safe
and clean. Improving fuel economy standards would: lessen our addiction to oil, slash
cadxm-dioxide pollution, reduce Wessme to dill[ in sensitive areas like the Arctic
National Wildlife Refuge, enhance national security, and cut Americas trade deficit, to
name a few...

! ask that you make the changes necessary to ensure that we have a sound energy policy.
Please do not expedite or remove obstacles and environmental protections to energy
production.Review andconsiderall the environmentalimpactstudies that havebe=r=used
over the lastseveraldecades. Do not diminate or rcaleback land_ restrictions.Our

old growth forests need our continual protection from development-by mining and timber
interests. Environmental renews are absolutely necessary for power plant upgrades. Air

pollution standards and regulations for all refineries and power plants need to be reviewed,
upgraded and utilized. The nuclear industries liability should not be limited with respect
to nuclear accidents. Power plants need requirements for reducing carbon dioxide
emmisionsas well as the need for standards to make our appliances more efficient.

in New Hampshire, as throughout the country, air pollution threatens our health and
environment, causing sickness and poisoning the fish we eat. We know that Nil
fossil-fueled plants account for 25°?0ofali mercury ernhted in our state and arc the source
ofacid rain, killing our fish and damaging our forests. These plants account for ]3% of all
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greenhousegasesreleasedinthestate.We needyourhelptomakethenecessarychanges,
touseyourleadershiptodirectcongresstoensurethatwe haveasound,saleandhealthy
energypolicyforourcountry.Pleaserespondandinformme ofyourplan.

Sincerely,

NancyBr_wn

°- --

Copiessentto:
SpencerAbraham

GaleNorton
ChristineTodd Whitman
HarryReid
PaulGiiimore
BillyTauzin
NH BobSmith

NH JuddGregg
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Department of Energy

Washington,DC20585

July 20, 2001 _ "_-

MEMORANDUM FOR THE SECRETARY

FROM: David L. Pumphrcy _j_.._
__ _ DeputyAssistantSecretaryfor U }

InternationalEnergy Cooperation
Office of Policy and International Affairs

SUBJECT: ACTION: Sign Letter to Mrs. Loyola de Palacio, Vice President of the European
Commission and European Commissioner for Transport and Energy

ISSUE: 7--

I

RECOMMENDATION: T_- ?

Approved:

Disapproved:

Date:

(_ pm_ee_ swi_ onmc_n:sedl_oe_
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O Department of Energy _d

Washington,DC20585

June 22, 2001

Rubin & lrina Cooley

Dear Mr. and Mrs. Cooley:

Thank you for your March 8, 2001, letter expre_ing your thoughts about the
Nation's energy policy.

FL'b-I,I would like to apologize for not responding earfier. The Department of
Energy has received thousands of letters and e-marls since the be_nnin£ of the
year and it has been imposs_le to provide timely responses to all of them.

To address the many energy issues facing the Nation, one of President Bush's
first acts was to create a National Energy Policy Development Group, headed by
Vice President Cheney. This Group was charged with developing
recommendations to help the private sector and govemmem at all levels promote
reliable, affordable, and environmentally sound energy for America's future. On
May 16, Vice President Cheney sent to the President a National Energy Policy
report produced by the National Energy Policy Development Group. The report
de,scribes a comprehensive long-term strategy that uses leading edge te_lmology
to produce an integrated energy, environmental and economic policy. The
National Energy Policy it proposes follows three basic principles:

• The Policy is a long-tetra, comprehensive strategy. Our energy crisis has
been years in the making, and will take years to put fiflly behind us.

• The Policy will advance new, environmentally friendly technologies to
increase energy supplies and encourage cleaner, more efficient energy use.

• The Policy seeks to raise the living standards of the American people,

recogniT-ing that to do so our country must fully integrate its energy;
environmental, and economic policies.

To achieve a 21a century quality of life - enhanced by reliable energy and a clean
environment- it recommends 105 actions t6 modernize conservation, modernize

our infrastructure, increase our energy supplies, including renewables, accelerate
the protection and improvement of our environment, and increase our energy
security.

The Presidenthasalready _ken actionsto implement many of the report's

@ P_IIKI VA1_I°Y ink °n t_'_ll_ I_ger
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recommendations. Over the coming months, furtheractions will be taken by the
President, individual Federal agencies and the Congress. These actions, once
fully implemeuted, will help minimize future energy prices, while assuring that
energy supplies are reliable and the environment is protected.

A copy of theNational Energy Policy report, with the specific recommendatiom
to the President, is available on the White Houra:webpage, www.whitehouse.eov_
or on the webpag¢ of the U.S. Departmentof Energy, _-

I hope this information is responsive to your letter.

sirety

Margot_J_nderson-
Acting Director
OfSce of Policy

/ .
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2001-015030 6/26 11:20

June22,2001

Sccret_ Spencer Alxraham

1000IndependenceAve.
Washiugton,DC
20585

Dear Secretary Abraham:

in my.May 20,2001 lett_to you I inquired" Now that you have issued your
Policy - Where is 1be implm___-_on Plan that puts the policy imo muare_ acebn.'?"
The reply tl_ Ireoeived flora one of youraides (datcglJune 13,2001) was strictly
peffuactmy with no dim:t amswa. This would ,'_,- one to wonder if there is a gemeral
lack ofund=rstanding within DOE almut the impommce of such a plan m a_,lish the
n_enc_t,lmn, in _ Policy Stmemem.

A well developedplan ___-blishmprioritim,goals, funding, and schedules, identifies
responsibilities ofother ab_n_ actim_ rgquimdby _ and actions that can be
token withoutamiou by Congress, and appoints Projcgt_ for mob of the major
_eeo6esofmuzysum_y.

Ha_ you consideredthe consaqtmmcesshould the dmusht in the Nonlnvest and tho
short-fall of mow in the SiesTaspe_ist for sevcsal more years?That could be disastrous,e

As previously slam:l-Tune is ShortW Bet out _hcad of those opposing any ina'u._ in
mmmgysupply and to providcsignifimmt n_z_s of power to _____cc_qumodatethose
pmcntially unforummeacts of nature.

$i ly,
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July25, 200l
AndrewLundq

Off_ of theVice President
ExecutiveDirector

NationalEnergyPolicyDevelopmentGroup -

DeerMr.Lundquist:
i

Thankyou foryour recent lettertogetherwiththeOverview Reliable,Affordable,and t
Eoviro_ SoundEnergy. I ampleasedyourofficewgl considerthemggestion of using _
nudearpoweredvessels as_rg_¢y sourcesofdectricity.

!

Coal is themo_ abund_ sour_ of _ in tl_ US withr_t_'v_ gream"flum2_

billiontons._ SOandNO canbe sc_iouMy,reducedwithfiltersof crashed i
nummmesenoduleswhichwillhelpcomplywithKyotoAccords. TheUS hashuge reservesof
noduleswithinour_b'7. Thetechnologyis athandbmneedsto be adaptedto powc_plants. iEnclosedis a paper,ManganeseNodules:Overcomingthe Comtraiats, whichI wroteand
presentedinCamdain 1985covefssalieatfeaturesofthistedmique. Thisis a catabfliccleaning
systemsimilarto catalytic_ on automobiles.US petcat3230,096 byKamesco_ coven
thisprocess.

Also, theUS hasnearlyaninexlmusdblempplyof gas hydnueswhichbumcleanertlum
gamlinedncetheyarecmeqmsedofmesh_. Devei_ of hydrateis thewayto
indepmdmeefromforeignoil. Enclosedis apagefromOffshore Technology Conference 2000
fisfingperdnentpapes'son naturalhydrates. Completepapersam beobtainedfromShyree
Latham,OffshoreTeehnok_gyConfmmo_ 972-952-9422,E _ _.org

I amwall acquaimedwiththeseandweJmeddevdopmcn_. Forover20 years,I havebeen
a memberof OffMtoreTedmologyConfenma_,ProgramCommittee,Ridtardson,Texas,75083.
Also, I wasDirectorofMmine S_moe forDeepseaVentures,Inc., a majorUS oceanmining
comps, untilrefirem_ in 1986.

I wouldappre_atebeingconsideredfora positionwiththeNationalEnergyPolicyGroup.
I _u_dy believeI ¢_dd addimishtandundefmmtin8to someof the problemsfacingour
mtiop_ I wouldbe mo_ pleasedto hearfromyou.

Respe=m,

//
W'flliamD. Sialmo,PE

Enclosures i
!
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