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1.1 INTRODUCTION

A public meeting was convened by the Department of Energy
(DOE) on February 10 and 11, 1994 in order to discuss
government plans for the export of clean coal technologies --
The "Clean Coal International Technology Transfer Program."
In the sections that follow, brief descriptions are provided of
the background to the solicitation and the public meeting, and
how the meeting was conducted. Subsequent chapters of this
report present the discussions that ensued at the meeting,
and the views, recommendations, and concerns that were
expressed by attendees. Chapter 4 consists of the actual text
used for presentations, where such text was provided by the
presenter.

It should be noted that the agenda for the second day, the
session on financing issues, differs from the agenda that was
published prior to the meeting. This is due to the fact that a
severe snowstorm occurred on the night of February 10 and
into February 11. Many of the scheduled speakers were not
able to get to the meeting and substitute speakers actually
gave presentations. The revised agenda was quite
successful. Again, presentations ar" included in Chapter 4
where the text was provided.

Finally, an appendix contains attendee registration data.
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1.2 MEETING PLANNING AND FORMAT

The public meeting was formally announced in the Federal
Register of December 17, 1993, under the heading, "Notice
of Meeting; Clean Coal International Technology Transfer
Program." The notice reviewed the purpose of the meeting,
provided an agenda for the meeting, and background on the
solicitation.

A mass mailing to over 4,000 addresses of individuals who
had previously responded to DOE solicitations or notices, or
who had expressed an interest in being kept informed of CCT
activities was sent. The mailing package included a letter of
transmittal to prospective attendees, a copy of the Notice of
Public Meeting that appeared in the Federal Register of
December 17, 1993, and the following draft documents: 1)
approach for implementing a possible DOE program for
exporting U.S. clean coal technologies, 2) key definitions, and
3) candidate project areas in the region. In addition, a copy
of the legislation creating the program and a description of
President Clinton's joint implementation program for climate
change, a preregistration form, and a detailed agenda were
included. Additional publicity was obtained by the issuance of
a DOE News Release on January 24, 1994.

Pertinent information of possible use or interest to meeting
attendees was compiled into a background information
package, which was distributedat the meeting, or provided
upon request by mail or telephone. The meeting package
included a detailed agenda, the DOE News Release of
January24, 1993, a copyof the Noticeof PublicMeetingthat
appeared inthe Federal Register of December 17, 1993, and
the followingdraft documents: 1) approachfor implementing
a possible DOE program for exporting U.S. clean coal
technologies,2) key definitions,and 3) candidate project
areas in the region. In addition,a copy of the legislation
creatingthe programand a descriptionof PresidentClinton's
joint implementation program for climate change was
included.

As wasdescribedin the Federal Register Notice, the meeting
commenced on the first day with a brief plenary session,
which includedintroductoryremarksand programoverviews
by DOE officials. The audience then briefly recessed and
reconvened into Regional DiscussionGroups led by DOE



officials. All of the groupsdiscussedessentiallythe same
issues. Finally,attendees met in a closingplenary session
where the highlightsand recommendationsof each of the
groups were reviewed and summarized. The second day
consistedof speechesbyexpertson impedimentstofinancing
clean coal projects in section 1332 countries and the
identificationof existingand new financial mechanismsto
assist U.S. industry participation. Each group cochairman
was responsiblefor preparingnotesof the salientaspectsof
the proceedings.These regionaldiscussiongroupsummaries
are providedin Chapter 3 of this report.
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Department of Energy

Washington,DC20585

December20, 1993

NOTICEOF PUBLICMEETING:
CLEANCOALINTERNATIONALTECHNOLOGYTRANSFER

PROGRAM

Enclosed for your information is a copy of the Notice of Public Meeting that
appeared in the Federal Reqister of December17, 1993. Also enclosed are the
following draft documents: 1) approachfor implementing a possible Department
of Energy (DOE) programfor exporting U.S. clean coal technologies, 2) key
definitions, and 3) candidate project areas in the region. In addition, a
copy of the legislation creating the programand a description of President
Clinton's joint implementation programfor climate change, a preregistration
form, and a detailed agendaare enclosed. This information is provided to
stimulate discussion and advice to the DOE.

Wehave been successful in arranging for the hotel to offer a reduced rate for
accommodations. However, DOEcannot be of any assistance with your
reservations, and your arrangementsmust be madedirectly with the hotel. You
are reminded that DOEcannot reimburse those whoattend the meeting or for any
expensesthat may be incurred, in responding to this Notice. It is important
that you mention that you are attending the DOEClean Coal International
TechnologyTransfer meeting, and that you observe the deadline listed below,
after which date the reduced rate mayno longer be available.

Hyatt RegencyWashingtonon Capitol Hill
400 NewJ_rsey Avenue, NW
Washington, DC 20001
Tel. (202) 737-1234 or (800) 882-1234
Meeting Rate: $126/single, $151/double
Reservations must be madeby: January 17, 1994

Welook forward to seeing you in person but please return the preregistration
form by January 31, 1994. Thankyou for your interest in DOE's Clean Coal
International TechnologyTransfer Program.

egel
Acting Assistant Secretary
Fossil Energy

Enclosures
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CORRECTION

Please note the Opening Plenary Session of the meeting on February 10, 1994,
will begin at 9:00 a.m. instead of 10:00 a.m. as stated in the attached
Federal Reqi_ter notice. Also, note that the meeting on February 1], 1994,
to address financing will begin at 9:00 a.m. and is scheduled to end at
4:50 p.m.; this is instead of the three-hour panel called for tn the attached
FQderal Reqister notice. An amendmentwill be published to reflect this
correction.
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@5980 Federal Register / Vol. 58, No. 241 / Friday, December 17, 1993 / Notices
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new financial mechanisms to assist U.S.
industry participation.

POlqP_RTHERINRDIIMATION_'_NTAC'T:
Bac.ksround information, a detailed
agenda and e prs-registration form may
be obtained by contacting Jean larch by
phone 202-586-7320, fax 202-586-
8488 or by writing to: Ms. Jean larch,
U.S. Depar',.mentof Energy, FE-20,

OflSco of Fossil Energy Room 4_.052, Washington, DC 20585.
H you are interested in participating

Clean Coil InternationalTechnology in the meeting, please send a pre-
Transfer Program; Meeting registration form to Jean Larch by mail
AO_NCY:Omce of Fossil Energy. DOE. or fax, no later than January 31, 1994.
AC'nON:Notice of public meeting. I_CKGROUNOINFORMATION:Section 1332

IIUMttAJW:The objective of this notice is of Public law 102-488, the Energy
to notify interested companies, the Policy Act of 1992, authorizes DOE to
international community, and the conduct an International Clean Coal
public of the Department of Energy'a Technology Transfer Program,
(DOE) intent to hold a public meetin 8 Section 1332 directs the Secretary of
that will assist DOE in meeting its Energy to provide financial assistance
stst_tory reqciremtmts of section 1332 for projects to improve efficiency end
of Public law 102-486, the F.nergy reduce emissions, located in developing
Policy ACt of 1992 (EPACT). countries and in countries with
DA_$: A meeting is planned on economies in transit]on for non-market
February 10-11, 1994, to introduce and economies. In preparation for these
explain these objectives to interested projects, the Department, among other
companies and the general public, things, is to prepare e list of potential
_OR[SSES: Hyatt Regency Washington projects end identify host countries,
on Capitol Hill, 400 New Jersey Avenue,
NW., Washington, 13(2:20001, Tel: 202- On November 11, 1993, Public Law
737-1234 or 1-800-882-1234. 103-138, Appropriations for Interior
SUPPLEMENTARYINFORMATION:The and Related Agencies was signed by the
agendafor this meeting is as follows: President. The Conference Report for

The first day of the meeting will begin the law earmarks hinds for initial
* at 10 a.m. with an opening plenary implementation of section 1332. The *BEING AIvlEI_ED TO

session in which DOE will provide Report specifically directs the Secretary "...at 9 : 00 a.m."
background on secUon 1332, and the of Energy to identify potential markets
draft findings of s study of the market for clean coal technologies in section
potential for export of clean coal 1332 countries and to identify existing **BETI_ _41_ED TO
technologies. DOE will also present, for or new financial mechanisms for ,,
comment, e draft approach for financial support to be provided by the • • • one session that
implementin S the tectmology transfer Federal Govemlnent to enhance the will begin at 9: 00 a.m.
pL__ m. ability of U.S. industry to participate in ar_ conclude at 4 : 50 p.m.

Following the plenary session, several these markets..To accomplish the above, It will consist..."
breakout sessions will be held. Each the Secretary is to consider input from
breakout session will focus on 8 region U.S. industry and to submit a report to
where projects may be supported in host the Appropriations Committee of the
countries. At each breakout session, House and Senate by May 12, 1994,
representatives of U.S. industry and
_potential host countries am invited to To mist in the preparation of the
discuss market areas and types of report and"to consider industry input,
projects for which financial-assistance the Department will sponsor a two-day
and other types of activities may be of public meeting that will take place st
interest to assist U.S. industry to the Hyatt Regency Washington on
Ip_cfpate in these markets. Capitol Hill in Washington, IX:, on
_Fottowtn 8 the breakout sessions, e February 10..-11, 1994.

closing plenary session will be held st JerkS. Stqpl,
which time reports of the findks8s of the Actinl Assistant Secretary/orFossll£netly,
brukout sessions will be presented.

** The second day will consist of one _ Dec. 03-30848 PUod1|-10-03; 8:4Seml
three hour session and will begin at 0 musm eeos me.m_

m. It will consist of an exp, rt panel
impediments to financin 8
proj_'ts in ruction 1332

countries m,d will identify exJstin$ and
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NEWSHEDZACONTACTS: FOR]HHED]ATERELEASE
Joe Wagovich,202/586-5806 January 24, 1994
PennyAdams,202/586-5806

DEPARTNENTOF ENERGYTOHOST[NTERNAT[ONALCLEANCOALTECHNOLOGYNEET]NG

On February 10 and 11, the U.S. Departmentof Energywtll host a public _

meettng to discuss governmentplans for the export of clean coal technologies.

The "Clean Coal ]nternat|onal TechnologyTransfer Program" ts betng developed

to help tmprove energy efficiency and reduce environmental emissions overseas

and, at the sametime, create U.S. Jobs and tmprovethe balance of trade.

The meeting's agenda includes discuss!on of the scope, market,

requirements and financing for this program tn countries currently supported

by the U.S. Agencyfor ]nternational Developmentor other countries in

transition from a non-market to a market economy.

Either by "showcasing"demonstration projects or sponsor|ngthe spread

of U.S. technology, the department hopesto expandtnternattona] use of

envtronmental]y-ben|gn processes for producing electrtc power from coal-fired

plants. Twotechnology transfer programsthat address these goals are

described tn Secttons 1332 and 1608 of the Energy Pollcy Act of 1992.

(HORE)

R-94-006

B {'.,_..l)epanme.t ofEnerp_. • (_._',, ,,fth,, I'n,_.,_,_'n,mr_ • R'a_kington.DC2#51f5 II



- 2 -

Themeeting,scheduledto beginat 9 a.m.on bothdays at the Hyatt

RegencyWashingtonon CapitolHill in Washington,D.C.,will include

representativesfrom theDepartmentof Energy'sOfficeof FossilEnergyand

federalagenciesresponsiblefor internationalfinancing,includingpossibly

the OverseasPrivateInvestmentCorporation,the Export-lmportBank,andU.S.

Agencyfor InternationalDevelopment.

All sessionsare opento interestedcompaniesand the publicat large.

Registrationwillbe heldon sitefrom7:30 to 8:30 a.m. Guestsmay

preregisterand obtaina detailedagendaby writingto Mrs.Jean Lerch,U.S.

Departmentof Energy,FE-20,Room3E-042,Washington,D.C. 20585;by phoneto

202/586-7320; or by fax to 202/586-8488 or 7085.

- DOE-

R-gJ-006
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2.4 APPROACH FOR IMPLEMENTING A POSSIBLE DOE
PROGRAM FOR EXPORTING U.S. CLEAN COAL
TECHNOLOGIES (draft)



DRAFT(8/31/93)
APPROACHFORFOSSIL ENERGY

TECHNOLOGYTRANSFERPROGRAHS

BACKGROUND

Sections 1332 Clean Coal Technology, and 1608 Environmental Technology of
the Energy Policy Act of 1992 (EPACT)describe two technology Transfer
Programs for creatingjobs and reducingthe trade deficit for the United
States, through providing financial assistancefor projects to improve
energyefficiencyand reduceenvironmentalemissionsincluding"Greenhouse
Gases." These projectsare to be locatedin countrieswhich are supported
by the Agency for InternationalDevelopment(AID) or in countrieswith an
economy in transition from a non-market to a market economy. The
legislationrequiresa very similarapproachfor the two programs.Working
with AID the DOE is to: I) complete in 150 days an agreement with the
appropriateUS agenciesfor conductingthe program in the host countries;
2) issue in 240 days a list of potential projects; 3) within one year
issue a solicitationand 4) within 120 days after receipt of proposals
make selection. In addition,the programsare to develop a procedurefor
providingfinancialassistanceto projectsapplyingfor solicitationsin
other countries.

After an initial consultationwith U.S. Treasury, Export-lmportBank,
Overseas Private InvestmentCorp.(OPIC),and AID concerningOrganization
for EconomicCooperative Developmentrules for export credits, and the
most appropriatemeans of financingprojectsunder the Transfer Programs,
it became apparent that, in additionto providingfinancingfor projects
throughDOE programs,a more efficient,economicalant prudentapproachto
implementinga transfer program would involvethe financing of projects
throughorganizationsalreadyexperiencedin the developmentof overseas
investments. In order to accomplishthis, the followingprogramapproach, :
should be considered.

PROPOSEDAPPROACH

Implementationof the TransferProgramcreatedby EPACT would consistof
a twofoldapproach to serve two differentobjectives.

"Showcase"Demonstrations

One objective would be to demonstrate a few advanced "showcase"
technologiesin key market areas. This would involve demonstrationsof
advanced technologies (for the purpose of this program advanced
technologiesare definedas havingbeendemonstratedin the U.S., but have
not achieved commercial replication in the U.S.) that both the U.S.
Government,U.S. industryand the hostcountriesindustrialsectorbelieve
to have considerablefuturereplicationpotential. Howeverdue to some of
the first-of-a-kindaspects of utilizingthe advance technology in the
host countryand the associatedperformancerisk, the commercialmeans of
financingmay not be readilyavailablefor these projects. By DOE having
a programto providefinancialassistanceup to 50% (the cost share could



be structuredto achievean acceptablerate of return) of the projected
eligible capitaland operatingcosts throughcooperativeagreementswith
repayment provisions, the selected "showcase" technologies could be
demonstratedfor evaluation by potential foreign and U.S. users. The
features of this approach for marketing advanced technologies to
developing countries includes providing a source of financing not
obtainable through the commercial markets, distributionof risk among
multiple fundingsources,expeditingthe demonstrationthrough a program
involvinga singlegovernmentagency,developinga foundationoverseasfor
market acceptanceof futureU.S. technologiesthroughparticipationin the
demonstration, and generating goodwill through investing in the
development of technologiesto satisfy the future needs of the host
country. In order to increaseU.S. sales abroad,more is involved than
just offering the better "mouse trap" and project financing. It is
importantto demonstratea willingnessto invest in the future of your
customer.

Export of CommercialTechnoloqy

The second approachwould be designedto achievean objectiveof resolving
near term energy and associated environmental problems in foreign
countries through the use of U.S. technology. Through this program
technology that is commercial in the U.S., but not in the host country,
could become more readily available through DOE sponsoring project
definition activities (these could include sufficient engineering and
design to support an adequate cost estimate for financing, developing
supply and sales agreements,defining risks and approaches to mitigate
risks) sufficientto obtained financingthrough the Export-lmportBank,
OPIC, World Bank or commercial sourcesof financing. This program would
encouragethe exportof commerciallyavailableU.S. equipmentfor meeting
the current and near term needs of the eligible nations (as defined in
secs. 1332 and 1608)and by doing so help to reducethe U.S. trade deficit
and create high skilledU.S.jobs.

The program could be implemented through designating funding to the
Export-lmportBank specificallyfor the financingof projects using the
eligibletechnologiesdefinedby secs. 1332 and 1608. Funds could also be
designatedto OPIC for providinginsuranceto projects in the Technology
Transfer Program. DOE would provide funds for conceptual designs and
definition for projects utilizingeligible technologies. The DOE funds
would be cost shared up to fifty percent with U.S. industry for
investigating and defining projects in eligible countries. Where
appropriatethese studiescould be conductedin conjunctionwith the Trade
DevelopmentAgency (TDA)or AID. DOE could serve as the focal point and
lead coordinatoramong the federalagenciesto ensure a smooth transition
from the definitionphase to the ultimatefinancingorganization. Prior
to initiatinga study it would be determinedthat the project represents
a developmentpriorityfor the host country,financingfor the project is
likely if the study results are attractiveand the potential for U.S.
exports for subsequentprojects is significant. Based on the results of
these studies the industrialparticipantcould elect to seek financing
from the funds "ear marked" at the other agencies or any other source.
Projectswith sufficientdefinitioncould proceeddirectly to the Export-
Import Bank for financing. The DOE would providethe Export-lmportBank



with the technical experts for evaluating investments and would
participate in the monitoringof the technical progress during project
implementation.

A small fund could also be earmarked at TDA for feasibilitystudies for
the eligible technologiesand for training of host country technical,
government and business personnel. TDA provides grants to the host
country for conductingvery preliminarylow cost feasibilitystudies to
determine if the idea merits future investment. These studiesmay not
provide sufficient definition for financing or project control. The
definition activitiesthat would be cost shared by DOE would provide this
informationand would be more costlythan the feasibilitystudy,therefore
requiringcost sharingto demonstratecommitmentby the U.S. firm and host
country. Investmentin front end definitionfor projectsrepeatedlypays
off in the long term throughreduced technicaland business uncertainty
resultingin less potentialfor cost overruns.

There are considerableadvantagesto structuringthe program to use the
existingexpertiseof organizationswell versed in overseasfinancingand
the OECD regulations. The DOE does not have the expertiserequired for
international finance nor does the DOE procurement system easily
accommodate the issuing of loans and loan guarantees. Financing done
through DOE would be very limited in the ability to leverage the
government funds and DOE would not have the financingflexibilityof the
other agencies. Traditionallythe Export-lmportBank funds are leveraged
twenty-to-one,thus a $600millionfund at the bank couldfinanceover $12
billionof projectswhen consideringthe equity invested. Using the Bank
and OPIC for financingwill provide greater flexibilitythrough having
more mechanisms of financing available. The World Bank Global
EnvironmentalFund could also be a source of financingfor the projects.

In the internationalmarket the financingflexibilityand terms maybe more
important for equipment sales and services than the merits of the
technology being offered. To a_hieve the objectives of the Technology
Transfer Programdefinedby the Energy Policy Act, there is considerable
merit to implementingthe programthrougha marriageof the DOE technical
expertiseand the financialand businessexpertiseof the agenciescreated
for assistingoverseasprojects. By structuringthe programas described,
industrywould continueto work with the same organizationsas it has in
the past for seekingoverseasfinancing.

APplicable Pro.iectsand Technoloqies

Both approacheswould be applicable to projects in the host countries
where the U.S. firm has an equity interest in the project, this could
includegrassroots,retrofitor repowering projects. Where appropriate
government financingcould be packaged for the entire project, for the
incremental cost for the portion of the project applicable to energy
efficiencyor environmentalcontrols,or just for the differentialcost of
using U.S. technologyratherthan the conventionaltechnologygeneric to
the host country.

Under sec 1332 the project should use U.S. clean coal technology, and
where appropriateU.S. coal resources, in meeting the applicableenergy



and environmentalrequirementsof the host country. Under sec. 1608 the
project should use a U.S. technology that substantially reduces
environmental pollutants, including greenhouse gases, in meeting the
applicableenergy and environmentalrequirementsof the host country.

SolicitationStructure

There are three basic ways to structurethe solicitationsfor projects
under the program I) one step process,2) two step processor 3) a program
rule. The one step process is exactlythe same as the solicitationsfor
the clean coal program. A proposal is submitted and by a certain date
selectionsare made. Usuallythisapproachdoes not allow for discussions
betweenthe proposer and the governmentprior to selection.

The two step selectionprocesswould reducethe proposalsto a competitive
range and discussions would be conducted with these proposers. This
should result in a better selection through gaining a more accurate
understanding of the validity of the information contained in the
proposals. The winning proposalswould be selected from those in the
competitive range. By narrowing the field of selection prior to
discussions,the two step processwould not be significantlylonger than
the single step process.

If the solicitationwere for the showcase demonstrationsa variationof
the two step process could be used. Proposals could be selected for
definition activities followed by a second selection prior to detailed
design and construction. This would allow the selectionof more projects
for definition then there is funding for construction. Since these are
demonstrations,there is uncertaintyas to the continued viability or
attractivenessof the projectas the definition activitiesproceed. By
over selecting and having a second screening prior to funding detailed
design and construction there is a higher probability of successful
demonstrationsresultingin future sales of equipmentand services.

The third method is called a program rule, this is an open ended
solicitation. Over a period of time proposalsare submittedand reviewed
based upon in the priority of when received. The open period for
submittalcould be up to two years. The program rule has not been widely
used in the Department. Another difficulty,especially in a political
environment,is the pacingof the selectionsto preventthe entirefunding
from being awardedto just early submittals.

Staaed Sol icit_tion_

Consideringthe experiencegainedunder the Clean Coal Program itmight be
appropriateto have multiple sequential solicitations. The subsequent
solicitations in the Clean Coal Program profited from the learning
experience of the prior solicitations resulting in considerable
improvements in each round. A prudent approach to successfully
implementingthe programis to limitthe initialsolicitationto a few key
countries with attractive markets for U.S. technology, that have a
practical approach to a free market economy as well as an attractive
businessclimate and acceptablepoliticalrisks.



After gaining the experience of the first solicitation then issue
subsequent solicitations encompassingmore countries or dedicated to
different countries. Initially the solicitation maybe targeted to
projects locatedin one or two countriesin eastern Europe and Asia.

LimitedFunding

If the funding is significantlyless than authorized ($1.2 billion) by
1332 and 1608 (less than $100 million) the most useful program approach
maybe to limit the government funds to project definition activitiesor
financingthe differentialcost of using U.S. technology,or incremental
cost of pollutioncontrolfor smallerprojects. The fundingof definition
activitieswould reduce the front end costs of project development for
industrywhile enablingactivitiesto proceedthat are necessaryto obtain
the financingof the projectthroughother governmentprograms,World Bank
or commercialinstitutions. The DOE could assist in coordinatingwith the
ultimateprojectfundingagencyto ensurethe most appropriateactivesare
being pursuedduring the definitionphase.

Schedule

A scheduleof activitiesfor the developmentand issuingof a solicitation
by early Fy 1995 is attached.
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SUGGESTEDTOPICS OF DISCUSSION

1. Problems of doing business in developing countries

2. What would be the most useful role of the government?

3. Views on the "straw man"approach towards meeting the needs of industry

4. Appropriate forms of finance or risk mitigation

5. A few "showcase" demonstrations vs maximization of projects through
leveraging funding through EX/]M Bank

6. Solicitation structure

7. Definition of United States Fin. and United States clean coal
technology

8. Countries with the best prospects of success for initially conducting
the program

g. Other topics of interest



(5) better ensure that United States participation in energy.
related projects in foreign countries includes participation by

13J_. IN_OVATTVg CLBAN COAL TBCTINOLOGYTRAN$1_R PROGRAM. United States firms as well as utilization of United States tech.
(a) ESTASI.mIIM£Icr Or PltOGItAM.--The Secretary, through the nologies that have been developed or demonstrated in the

ot_erney for International Development, and in consultation with the United States through publicly or privately funded demonstra-
members of the CC_ Subgroul_ shall establish a clean coal tion programs;

technology transfer program to carry out the purposes described in (6) provide for the accelerated deployment of United States
subsection (b). Within 150 days after the date of enactment of this technologies that will serve to introduce into foreign countries
Act, the Secretary and the Administrator of the Agency for Interna. United States technologies intended to use coal resources in a
tional Development shall enter into a written agreement to carry out more efficient, cost-effective, and environmentally acceptable
this section. The agreement shall establish a procedure for resolving manner;
any disputes betuz, en the Secretary and the Administrator regarding (7) serve to ensure the introduction of United States firms
the implementation of specific projects. With respect to countries not and expertise in foreign countries;
assisted by the Agency for International Development. the Secretary (8) provide financial assistance by the Federal Government
may enter into agreements with other appropriate United States to foster greater participation by United States firms in the fi-
agencie& If the Secretary and the Administrator, or the _,cretary nancing, ownership, design, construction, or operation of clean
and an agency described in the previous sentence, are unable to coal technology projects in foreign countries;
reach an agreement each shall send a rf,emorandum to the Presi- (9) assist foreign countries in meeting their energy needs
dent outlining an appropriate agreemenL Within 90 days after re- through the use of coal in an environmentally acceptable
ceipt of either memorandum, the President shall determine which manner, consistent with sustainable development policies; and
version of the agreement shall be in effect. Any agreement entered (10) assist United States firms, especially firms that are in
into under this subsection shall be provided to the appropriate corn- competition with firms in foreign countries, to obtain opportuni-
mittees of the Congrv_ and made available to the public, ties to transfer technologies to, or undertake projects in. foreign

(b) P_pO$1E:$ Or 7_!1_PltOGitAM.--The purposes of the technology countries.
tmnsfer progrum under this section are to-- (c) IDENTIFICATION.--Pursuant to the agreements required by

(1) reduce the United States balance of trade defwit subsection (a), the Secretary, through the Agency for International
through the export of United States energy technologies and Development, and after consultation with the CCT Subgroup,
technological expertise; United States firms, and representatives from foreign countries,

(2) retain and create manufacturing and related service jobs shall develop mechanisms to identify potential energy projects tn
in the United Stat¢_; host countries, and shall identify a list of such projects within 2_0

(3) encourage the export of United States technologies, in. days after the date of enactment of this Act, and periodically there-
after.

cluding services related thereto, to those countries that have a
need for developmentally sound facilities to provide energy de- (d) FINANCIAL M_'alANlSM_---(I) Pursuant to the agreements
rived from coal resources; under subsection (a), the Secretary, through the Agency for Interna-

(_) develop markets for United States technologies and, tional Development, shall--
where _te, United States coal re#ourves to be utilized in (A) establish appropriate financial mechanisms to increase
meeting the energy and environmental requirements of foreign the participation of United States firms in energy projects uti.

lizing United States clean coal techno_, and services relat-
countries," ed thereto, in developing countries and countries making the

transition from nonmarket to market economies;
(B) utilize available financial assistance authorized by this

section to counterbalance assistance provided by foreign govern-
ments to non-United States firms; and

(C) provide financial assistance to support projects, includ-
ing-

(i) financing the incremental costs of a clean coal tech-
nology project attributable only to expenditures to prevent
or abate emissions;

(ii) providing the difference between the costs of a con-
ventional energy project in the host country and a compara-
ble project that would utilize a clean coal technology capa-
ble of achieving greater efficiency of energy products and
improved environmental emissions compared to such con-
ventional project; and



(iii) such other forms of financm! assistance as the _,c. (_)periodically review the energy needs of such countries
retary, through the Agency for International Development, and export opportunities for Hnited States firms for the devel.

opment of projects in such countries;
considers appropriate.

(2) The financial assistance authorized by this section may be-- (3) consult with government officials in host countries and,
(,4) provided in combination with other forms of financial as appropriate, with representatives of utilities or other entities

assistance, including non-United States funding that ts avail- in host countries, to determine interest in and support for poten-
tial projects; andable to the project; and

(B) utilized to assist Hnited States firms to develop innova- (_) determine whether each project selected under this sec.
tire financing packages for clean coal technology projects that lion is developmentally sound, as determined under the criteria
seek to utilive other financml assistance programs available developed by the Development Assistance Committee of the Or-
through other Federal agencies, ganization for Economic Cooperation and Development.
(3) United States obligations under the Arrangement on Guide- (h) SELEc'rnoN OF PICOJEC'rs.---(1) Pursuant to the agreements

lines for Offu_ially Supported Export Credits established through under subsection (a), the Secretary, through the Agency for Interna.
the Organization for Economic Cooperation and Deaelopment shall tional Development, shall, not later than 120 days after receipt of
be applicable to this section, proposals in response to a solicitation under subsection (e), select one

(e) SO_CIrATtO_S FOS _ PSO_SAtS.--(1) Pursuant to the or more proposals under this section.

agreements under subsection (a), the Secretary, through the Agency (2) In selecting a proposal under this section, the &,cretary,
for International Development, within one year after the date of en- through the Agency for International Development. shall consider--
actment of this Act. and subsequently as appropriate thereafter, (,4) the ability of the United States firm, in cooperation
shall solicit proposals from United States firms for the design, con- with the host country, to undertake and complete the project;
struction, testing, and operation of the project or projects identified (B) the degree to which the equipment to be included in the
under subsection (c) which propose to utilize a United States tech- project is designed and manufactured in the United States;
nology. Each solicitation under this section shall establish a closing (C) the long-term technical and competitive viability of the
date for receipt of proposals. United States technology, and services related thereto, and the

(2) The solicitation under this subsection shall, to the extent ap- ability of the United States firm to compete in the development
_te, be modeled after the RFP No. DE-PSO1-90FE62271 Clean
Coal Technology IV as administered by the Department of Energy. of additional energy projects using such technology in the host

(3) Any solicitation made under this subsection shall include country and in other foreign countries;
(D) the extent of technical and financial involvement of the

the following requirements" ' host country in the project;
(,4) The United States firm that submits a proposal in re-

(E) the extent to which the proposed project meets the goals
sponse to the solicitation shall have an equity interest in the and objectives stated in section 1301(a);

project shall utilize a United States clean coal tech- (F) the extent of technical, financial, management, and
". marketing capabilities of the participants in the project, and

nolagy, including services related the.reto, and, where approp_ the commitment of the participants to completion of a success-ate,-United States coal resources, m _tln_l the applwa e
energy and environmental require me_nts of.the h_. t country. , ful project in a manner that will facilitate acceptance of the

(C) Proposals for proyects shall be_submLtted, try ana unaer- United States technology for future application.- and
taken with a United States firm, although a joint venture or (G) such other criteria as may be appropriate.
other teaming arrangement with a non-United States manufac- (3) In selecting among proposed projects, the Secretary shall seek
lurer or other non-United States entity is permissible, to ensure that. relative to otherwise comparable projects in the host
(f) ASSlST,,NCg TO UlvrrEl_ ST,_TES F_ss4s.--Pursuant to the country, a selected project will meet 1 or more of the following crite.

agnsements under subsection (a), the Secretary, through the Agency ria:
for International Development, and in consultation with the CC_ (,4) It will reduce environmental emissions to an extent
Subgroup, shall establish a procedure to provide financial assist- greater than required by applicable provisions of law.
ante to United States firms under this section for a project identi- (B) It will increase the overall efficiency of the utilization
f_ed under subsection (c) where solicitations for theproject are being of coal. including energy conversion efficiency and. where appli-
conducted by the host country or by a multilateral lending institu- cable, production of products derived from coal.
lion. (C) It will be a more cost-effective technological alternative,

(g) OrHgit PROORAM REQUlit£M£N'rs.--PUrsuant to the agree- based on life cycle capital and operating costs per unit of enerl_y
merits under subsection (a), the Secretary, through the Agency for produced and. where applicable, costs per unit of product pro-
International Development, and in consultation with the CCT Sub- duced.

group, shall-- Priority in selection shall be given to those projects which, in the
(1) establish eligibility criteria for countries that will host judgment of the Secretary, best meet one or more of these criteriaLproct .



tiuiti_ carried out under thim _ction shall be coordinated with the
United States-Asia Em, i_tal Partnership.

t " _)'B_hnmghtheAHsm_--In carting out this section, the ._'retary,Agency for International Development. and pursuant to
the agreements under subsection (a). shall ensure--

(1) the maximum percentage, but in no case less than 50
of the cost of any equipment furnished in connection

with a project authorized under this section shall be attributa-
ble to the manufactured United States components of such
eq_.t" and

(2) the maximum lmrticipation of United Stat_s fu'm_

In determining whether the cost of United 8tares components equals
or emmsds 50 percent, the cost of assembly of such United States
_nts in the host country shall not be considered a part of the
cost of such United 8tares component.

(It) _JUPq_ItT_TO C_NGRESS.--The ,._c_tory olld the Administra.
tor of the Agency for International Development shall report annu-
ally to the Committee on Energy and Natural Resources of the
Senate and the appropriute committees of the House of Representa-
tives on the _ being made to introduce clean coal technologies
into foreign countrieL

(1) DF.rlNmON_--For purposes of this section, the term "host
country" means a foreign country which is-

(l) the participant in or the site of the prolmsed clean coal
technolOgy project; and

(2)either-
(A) classifud as a country eligible to participate in de.

uelolmwnt assistance programs of the Agency for Interna.
tional Development pursuant to applicable law or regula-
tion" or

(B) a developing country or country with an economy in
transition from a nonmarket to a market economy.

(m) AUTIIORIZATION FOR PItOGRAM.--There are authorized to be
app_riated to the :_cretary to carry out the program required by
this section, $100,000,000 for each of the fL_'al years 1993, 1994,
19#5, 1##6, 1##7, and 1998.



$£C. I_ INNOVArlV£ £NVIROIVM£_ff'AL TBCHNOLOG}" HL4NSI_R PRO. ties to transfer technologies to, or undertake projects in, foreign
GleAM. countries.

(fl) Eb_I'AaLI$tlMEIqT"OF PROGIUIM.--The _r_tary, through the (c) IDENTIFICATION.--PurY£uant to the agreementsrequired by.
Agency for International Development, and in consultation with the subsection (a). the Secrefary, through the Agency for International
interagency working group established under section 256(d) of the Development, and after consultation with the interagency working

group, United States firms, and rep_resentatives from foreign co.un-
Energy Policy and Conservation Act (in this section referred to as tries, shall develop mechanisms to identify potential energy projects
the "interagency working group'; shall establish a technolofy trans- in host countries that substantially reduce environmental pollut-
fer program to carry out the pu_ described in subsection (b). ants, including greenhouse gases, and shall identify a list of such
Within 150 days after the date of the enactment of this Act, the Sec- projects within 2_0 days after the date of the enactment of this Act,
retary and the Administrator of the Agency for International Devei- and periodically thereafter.
opment shall enter into a written agreement to carry out this sec- (d) FINANCIAL MECHANISMS.--(1) Pursuant to the agreements
tion_ The agreement shall establish a procedure for resolving any under subsection (a), the Secretary, through the Agency ,for Interna-
disputes between the Secretary and the Administrator regarding the tional Development, shall--
implementation of specific projects. With respect to countries not as- (,4) establish appropriate financial mechanisms to i_rease
sisted by the Agency for International Development, the Secretary the participation of United States firms in energy projects, ana
may enter into agreements with other appropriate Federal agencies, services related thereto, that substantially reduce environmental
If the Secretary and the Administrator, or the Secretary and an pollutants, including greenhouse gases in foreign countr_s;
agency described in the previous sentence, are unable to reach an (B) utilize available financial assistance authorized by this
agreement, each shall send a memorandum to the President outlin- section to counterbalance assistance provided by foreign govern-
ing an appropriate agreement. Within 90 days after receipt of either ments to non-United States firms: and
memorandum, the President shall determine which version of the (C) provide financial assistance to support projects.
agreement shall be in effect. Any agreement entered into under this (2) The financial assistance authorized by this section may be--
subsection shall be provided to the appropriate committees of the (A) provided in combination with other forms of financial
Congress and made available to the public, assistance, including non-Federal funding that may be avail-

(b) t_RPOSES OF TUE PsoG_c.--The purposes of the technology able for the project; and
transfer program under this section are to-- (B) utilized in conjunction with financial assistance pro-

(1) reduce the United States balance of trade deficit grams available through other Federal agencies.
through the export of United States energy technologies and t3) United States obligations under theArrange_ment°nyuiud_h
technological expertise; lines for Officially Supported Export C:reatts estaat._nea _,_l 1

(2) retain and crr_,te manufacturing and related service jobs the Organization/or E_:onomic cooperauon ana ueve_up,.,_.. .....
in the United States: be applicable to this section.

(3) encourage the export of United States technologies, in- (e) SOLICITATION5 FO R.PROJECT Psopos_Ls.--(1) Pursuant to the
cluding services related thereto, to those countries that have a agreements under subsection (a), the Secretary, through the Agency
need for developmentally sound facilities to provide energy de- for International Development, within one year after the date of the
rived from technologies that substantially reduce environmental enactment of this Act, and subsequently as appropriate thereafter,
pollutants, including greenhouse gases; shall solicit proposals from United States firms for the design, con-

(_) develop markets for United States technologies, ;_nclud- struction, testing, and operation of the project or projects identif_l
ing services related thereto, that substantially reduce environ- under subsection (c) which propose to utilize a United States tech-
mental pollutants, including greenhouse gases, that meet the nology or service. Each solicitation under this section shall establish
energy and environmental requirements of foreign countries: a closing date for receipt of proposals.

t2J The solicitation under this subsection shall, to the extent ap-
(5) better ensure that United States participation in energy- ropriate, be modeled after the RFP No, DE-PSO1-90FE62271 Clean

related projects in foreign countries includes participation by Poal Technololzv IV, as administe _redby the Del__f.tment of Erie.-
United States firms as well as utilization of United States tech- v _'" " made under this suosectlon snau mcLu,e(3_ Any sohcLtatzonnologies:

(6) ensure the introduction of United States firms and ex- the following requirements:(,4) The United States firm that submits a proposal in re-
pertise itt foreign countries;

(7) provide financial assistance by the Federal Government sponse to the solicitation shall have an equity interest in the
to foster greater participation by United States firms in the fi- proposed project.(B) The project shall utilize a United States technology, in-
nancing, ownership, design, construction, or operation of tech- cluding services related thereto, that substantially reduce envi-
nologies or services that substantially reduce environmental pol- ronmental pollutants, including greenhouse gases, in meeting
lutants, including greenhouse gases; and the applicable energy and environmental requirements of the

(8) assist United States firms, especially firms that are in host country.
competition with firms in foreign countries, to obtain opportuni-



(C) t_roposals for projects shall be submitted by and under. (D) the extent of technical and financial involvement of the
taken with a United States firm, although a joint venture or host country in the project;
other teaming arrangement with a non-United States manufac. (E) the extent to which the proposed project meets the pur.
turer or other non-United States entity is permissible, poses of this section;
(t9 ASSSSTANC_ TO UNtrE_ $TAI"_S Ftsus.--Pursuant to the (F) the extent of technical, financial, management, and

agreements under subsection (a), the Secretary, through the Agency marketing capabilities of the participants in the project, and
for International Development, and in consultation with the inter- the commitment of the particilm_ts to completion of a success-
agency working group, shall establish a procedure to provide finan- ful project in a manner that will facilitate acceptance of the
cial assistance to United States firms under this section for a United States technology or service for future application,- a(nd
project identifwd under subsection (c) where solicitations for the (G) such other criteria as m_y be appropriate.
project are being conducted by the host country or by a multilateral (3) In selecting among proposed projects, the Secretary shall seek
lending institution, to ensure that, relative to otherwise comparable projects in the host

(g) OTH_s _lt4sa R_ulSBU£_Ts.--Pursuant to the agree- country, a selected project will meet the following criteriaL"
merits under subsection (a), the Secretary, through the Agency for (,4) It will reduce environmental emissions, including green-
International Development. and in consultation with the interagen- house gases, to an extent greater than required by applicable
cy _ _rlting group, shall-- provisions of law.

(1) establish eligibility criteria for countries that will host (B) It will be a more cost_ffective technological alternative,
pro_'cts; based on life cycle capital and operating costs per unit of energy

(_? periodically review the energy needs of suc,_ countries produced and, where applicable, costs per unit of product pro-
and expL,rt opportunities for United States firms for the devel- duced
opment of projects in such countries; (C) It will increase the overall efficiency of energy use.

(3) consult with government offwials in host countries and, Priority in selection shall be given to those projects which, in the
as appropriate, with representatives of utilities or other entities judgment of the Secretary, best meet these criteri_L
in host countries, to determine interest in and support for poten- (j) UNITED STATES-ASIA ENVIRONMENTAL PARTNERSHIP.--Ac-
tial projects; and tivities carried out under this section shall be coordinated with the

(_) determine whether each project selected under this sec- United States-Asia Environmental Partnership.
tion is developmentally sound, as determined under the criteria (k) BuY AMERICA.--In carrying out this section, the Sect,
developed by the Development Assistance Committee of the Or- through the Agency for International Development, and pursuant to
_n_ation for Economic Coope.ru. tion and Development. the agreements under subsection (a), shall ensure-

(I) the maximum percentage, but in no case less than 50
rn/ _G1S_ "I_CHNO_ZES.--IVot later than $ months after the percent, of the cost of any equipment furnished in connection

date of the enactment of this Act, the Secretary shall prepare a list with a project authorized under this section shall be attributa-
of eligible technologies and services under this section. In preparing ble to the manufactured United States components of such
such a list, the Secretary shall consider fuel cell powerplants, aero- equipment; and
derivi.ti.ve. .gas turbines and catalytic combustion technologies for (2) the maximum participation of United States firms.
aerm_envttzve gas turbines, ocean thermal energy conversion technol. In determining whether the cost of United States components equals
ogy, anaerobic diges.ter and storage tanks, and other renewable

or exceeds 50 percent, the cost of assembly of such United States
energy and energy effwlency technologies, components in the host country shall not be considered a part of the

(i) SZL_rXON OF Pso_zc_.---(1) Pursuant to the agreements cost of such United States component.
under subsection (a), the Secretary, through the Agency for Interna. (1) REPORt TO CONGRESS.--The Secretary and the Administrator
tional Development, shall, not later than 1_0 days after receipt of of the Agency for International Development shall report annually
proposals in response to a solicitation under subsection (e), select one to the Committee on Energy and Natural Resources of the Senate
or more proposals under this section, and the appropriate committees of the House of Representatives on

(2) In selecting a proposal under this section, the Secretary, thepro_, being made to introduce innovative energy technologies,
through the Agency for International Development, shall consider-- ana serwces related thereto, that substantially reduce environmen-

(,4) the ability of the United States firm, in cooperation tal pollutants, including greenhouse gases, into foreign countries.
with the host country, to undertake and complete the project; (m) DEFINITION$.--For purposes of this section--

.(13) the _ to which the equipment to be included in the (1) the term "host country" means a foreign country which
project is des_ and manufactured in the United States; is--

(C) the long.term technical and competitive viability of the (.4) the participant in or the site of the proposed inno-
United States technology, an_l services related thereto, and the vative energy technology project: and
ability of the United States firm to compete in the development (B) either--
of additional energy projects using such technology in the host (i) classified as a country eligible to participate in
country and in other foreign countries; development assistance programs of the Agency for
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2.5 KEY DEFINmONS



DEFINITIONS

"UNITEDSTATESFIRH"

For the purposesof thts solicitation, a "Un]ted States Ftrm" Is one of the
follomtng:

(a) An Individual possessingUntted States Citizenship, or

(b) A corporation Incorporated under the laws of the Untted States, or

(c) Indtan trtbes located tn the Untted States, or

(d) A Jo!nt venture or partnership organized under the laws of the Untted
States, tn the case of the Jotnt venture each partner mustmeet the
crtterta tn (a), (b), or (c).

"UNITEDSTATESTECHNOLOGY"

(a) For the purposeof thts solicitation, a "Untted States Technology"ts
any technology whtch ts etther owned(50%or more) by a Untted States
ftm or whtch ts tn the publlc domatn. An offeror who ts a Untted
States ftrm maypropose a technology ownedby another Untted States
ftm provtded the offeror ts 11censedto use such technology.

(b) Technologyrefers to the Intellectual property embodtedtn the
process and tn the Furnished Equipmentbetng demonstrated.

(c) Componentsof Furnished Equipmentwhtch embodyother than Untted
States Technologyshall comprtsenot more than 50 percent of the
total cost of Furnished Equipment. In detemtntng tf the cost of the
componentsexceeds50 percent, the cost of deltvery to and assembly
tn the Host country of the componentsshall be excluded from the
total cost of the Furnished Equipment.

"I*ANUFACTUREDIN THEUNITEDSTATES"

For the purposesof thts solicitation, furnished equipmentshall be
considered manufactured tn the Untted States tf the cost of tts manufactured
U.S. componentsexceeds50 percent of the total cost of all tts components.
In detemtntng tf the cost of the componentsexceed 50 percent:

(a) The cost of dellvery to and assemblytn the Host country of the
componentsshall be excluded from the total cost of the furnished
equipment, and

(b) The cost of manufacture of the componentstn the Host country shall
be excluded from the total cost of the Furnished Equipment.

Hanufacture In Host country of a componentas contemplated tn (b) above
shall occur only tf there ts no adequateUntted States capability to
manufacture that component.



"BUY AHERICAN"

Implementation of a Chtna and Eastern EuPope Clean Coal DemonstPatton
pPogramwill ensure:

(]) The maximumpercentage, but tn no case less than 50 percent, of the
cost of any equipment fuPntshed tn connection wtth financial
assistance provtded by the U.S. government to a project shall be
attributable to the manufactuPed Untted States components of such
equipment; and

(2) the maxtmumparticipation of Untted States firms.

In determining whetheP the cost of Untted States components equals oP
exceeds 50 percent, the cost of assembly of such Untted States components
tn the host country shall not be considered a part of such United States
component.
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2.6 CANDIDATE PROJECT AREAS IN THE REGION



POTENTIAL INTERNATIONAL CLEAN COAL TECHNOLOGY

TRANSFER PROJECT AREAS

ASIA-PACIFIC

Repoweringand RetrofitTechnologies

CHINA 1. Coal beneficiation

2. Coal gasificationfor:

- fuel gas (towngas)
- synthesisgas (-chemicals/feedstocks)

3. Fluidized-bedcombustion:

- circulatingfluidized-bed
- pressurizedfluidized-bed

4. RetrofitSO, and NOxcontroltechnologies

5. Coal-fireddieselengines

6. Integratedgasificationcombinedcycle (IGCC)

THAILAND 1. Coal beneficiation

2. Fluidized-bedcombustion

3. RetrofitSO=and NOxcontroltechnologies

INDONESIA 1. Coal beneficiation

2. Fluidized-bedcombustion

3. Coal-Water fuels

EASTERN EUROPE AND THE NEWLY INDEPENDENT STATES (NIS)

RetrofitTechnologies

1. Coal beneficiation

2. Low costSO=and NO, control

3. Fluidized.bedcombustion:

- powergeneration
- districtheating

4. Integratedgasificationcombinedcycle (IGCC)

5. Power plant refurbishment(modernization)
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2.7 DESCRIPTION OF PRESIDENT CUNTON'S JOINT
IMPLEMENTATION PROGRAM FOR CLIMATE CHANGE



JOINTIMPLICATION

Effom und_ COOl--rely betweencountriesor emtifieswithinthem to reducenet
Ip_mhouse gas emissions - called joint implementation - hold si_Mflcant ptmmtial for
mmMtfing the threat of global wam_g and lmmm_g su._atm_le dev_opm_t. Joint
implementationis recognized undertheFnmewerk Conventionon Climse Change(theClimate
Cmvemion) and is an _h open to all _ to the Conventim.

Jointimplementationcould IZtmfiailyachieve timer _ red_ thanmightbe
possible if each countrypummt only domesticactiom, and could achieve thesemi_ more
cost-effectively. Joint implementationmay also spur technology cooperation- increasing
developing countries' access to _ efficimcy and _le mergy u_olosies while
stimulatingexport marketsfor ind_sli _-_ countries. At the same lime, significantquestions
m_ about what kinds of activities might take place under the rubricof joint implementation:
__ these would produce real reductiom; wlmlm' they would be "newand Mdifiomd"to
ongoingdevelopment assistance or private businessUmm_ons; how to measureand tracknet
enussion reductions achieved; how to assure that reductions in one place do not give rise to
increases in another;and how to assure thatnet reductionswill not be lost or reversedthrough
fiNe.

The lmergovemmental NegotiatingCommittee, the body thatnegofialedthe termsof the
Convention, took up theissue of joint implementationfor the first timeduringits F._,hth

Session in August 19_. The Climate Convesifloncalls _ the _ of the Ptrties to
adoptintm_mud criteria for joint _len_Uttion at its first session, tmtafively scheduledfor
line March 1995. Inmnafimud efforts to develop crimia for joint implemmmim will clearly
_t from real world exp_mce. At the same time, a number of U.S. firms, especially
elecudc utilities considering voluntary emimon reduction commitments, have iMicltM their
immst in intonational projects.

The ClimateChangeActionPlan will achievethegoal of _g U.S. greenll(mseps
to 1990 levels by the year 2000 with domestic actions alone. However, the

Adminislrafion _ the m_ potmfial for cost-effective gremhouse gas eudsskm
mductiom in _ countries, and the pmmim of joint implementationcan only be reMiz_ if
pilot projectsareevalual_ underworkablecrimia thatavoid the pitfalls meatim_ above. The
Admhflmmi_ is ilmefe_ announcing a pilot program - the U.S. _'ve on Joint
Impkmmmtim (USUD. The primary_ of the U.S. initia_ve is to help emblish an

_ for cemidefing appro_bes tojoint implemeatationintemafieeally and thushelp
realize the enmmo_ pol_tial for joint implemmtafion both to combat the threat of
wmmi_ and to Immmte amaimtble development.

PRESIDENTCL_qqX)N IS DIRECTING:

• The Depm'tnMmtof State, in consultationwith other Agencies, to ckveiop the U.S.
Initiative on Joint Implementation (USIYl)as a pilot program.

• The Depmlzl_t of State to publish the initial guidelines for the USIJI in the Federal
Regisler for public comment. The USUI groundrulesare found in AppendixII and
include the following key fmm_:



- TheUSIJIwill provide8 mw.haahmforinvestmentsby U.S. firmsandpotmeal
8ovennnmtaMimneetobeevaluatedfornetgreenhousegasemi_on redu_om.

- The USIJIwill establishan intmgmcy evaluationpanelto certifynetemission
reductionestimatesfromqualifiedprojects

- The USUIwill adhereto strictcriteriato evaluatepotentialemissionreductiom
in orderto maximizeintematioealacceptanceof emission reductiom.

- Netemim'mredeetiomachievedasaresultof projectsdevelopedundertheUSIII
will be mmna_, uaelmi, andsxxed. Anaeu_ting of thesemlmioes will be
pertof the U.S. NationalActionPlan.

- TheU.S. Initiativewill beevaluatedand_ withintwo yearsof its incepekm
or withinsix monthsof adoptionof intonationalcriteriaforjointimplennmtatioe
by the Conferenceof the Partitaunderthe ClimateConvention,whicheverb
esdier.



APPI_DIX II

OROUNDRUI._ FORU.S. INr/XATIVEON IOINTIMP_ATION

ThefollowingdescribestheU.S.InitiativeonJointImplemontztion(USIJ'I),which
beestablishedasa pilotprogTzm.

Section ! - P.n)o_

Thepu:poseof thepilotprop-amshallbeto:

(1) encourqe the rapiddevelopmentand implemmcuionof coopenttive,mutually
voluntaryprojectsbetweenU.S. and fmcign partnersaimed at reduc'hgnet
emissionsof _ouse gases, particularlyproj_._ promotingtw.hnology
coo_mtion with and _mL_lable developmentin dev_oping coun_ and
countrieswithemnomiesin mmsitionto marketeconomies;

(2) promote• broadrangeof'cooperative,mutuallyvolumaryprojectsto te_tand
evaluatemethodologiesformeasu_g, trackingandv_g costsandbonefiu;

O) emblish anempiricalbasisto con_ibutem theformulationofin_onal criteria
for joint implementation;

(4) encountzeprivatesectorinvestmmt and imzovafionin _e developmentand
disseminationof technologiesforreducingnetemissionsof Ipemthouugases;and

(5) encomzgepartici_ oounu,im m adoptmore complete_m pn_ec_on
Im_rLms, includingnationalinventories,basel/nu, policies and mm._res, lind
appropriatespecificcommitments.

Section2-EvaluationandR,_,__smentofPilotProm'am

'l'he pilotpmgr_ shallbe evaluazedtnd nmseued withintwo yem ofiu _on or
withinsix monthsof adc_on of latona] criteriaforjointimplemmtaflmbytheConferm_
of the ]Pm_esW the Umted_l/iom FrameworkConventionon _ Oange, whicheveris
_'lier.

Section3 - I_lit,ible Panieimm,

A.

(1) Any U.S. citizen or nesideataura;

All-]



(2) anycompany,oRmizationorcroupincorporatedunderorn¢o_ bythelaws
of the Uuiu_dSuum;or

(3) any U.S. fcdend,stateor localgovenunenteutity.

(1) Anycountrythathassigned,ratifiedor accededtotheUnitedNationsFramework
Conventionon ClimateChanje;

(2) anydtizcn or mident aticnof a ¢ounn'yidentifiedin _1) of this Motion;

(3) anycompany,organimfionor_mpinooxpomtedunderorncocntzed bythelaws
of a countryidentifiedin B(1) of this ruction;or

(4) anynational,provincial,slate, or localgovecnmmtentityof • ¢ounwyidentified
in B(]) of thissection.

Sec'don4 - Evll.ationPanel

A. An EvaJuafionPane]is herebyemblished.

B. The EvaluationPanelshall¢ondstof eight members,of whom:

(1) one _ be an employee of the l)q_unent of ]F..nerlW,who shall mrve m

(2) one shallbe an employeeof the Environmen_ Protection._mcy, who
mrvem Co-Cha_,

(3) oneshallbe an employeeof the Agency for IntonationalDm_opment;

(4) one shallbe an employeeof the l:)q_emt of .J4_cultu.,_;

(5) oneshallbeanemployee of flJe_t of Cemnme;

(6) oneshallbeanemployeeof fl_eDqwnnem of fl_eIn_'ior,

(7) _ shaUte _ mp]oyee of the _ of Sine4 md

(10 m=,h_ beanmnp]o_oft_ DeWnnmof_ 'i'nm_.

C. The Panel_ bemqxn_olefor:.

I
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(1) Advising and asmting prospec_ve U.S. and foreign pm_cipan_ on the t_N::hnjca]
pm'zmeu_'s(including with respect to baselines, measuring and tracking) of
projects submir,ed for inclusion in the USUI;

(2) accepting project submissions from eligible U.S. par_cipants and their foreign
parmers;

(3) reviewing and evahafing projectsubntissions;

(4) approvingor rejecting project submissions for inclusion in the USM, based on
criteria contained in section 5;

(5) providingwrinen rmsons for its decisions, whichshall be made publicly available,
within 90 days of receipt of"a completesubmission or resubmission;

(6) certifying net emissions reductionse..s'dmau_to result from projects; and

(7) preparingan annual r_>on of its activises, including a summary of approved
projects.

Section5 - Cfiteri_

A. To be included in the USM, the EvaluationPanel musl find [hz[ a projec'tsubmission:

(1) is accep'_ by thegovernmenlof thehostcottony;

(2) provides dam and methodological information mu_cieot W eslima_ currentand
fuuu_nea_ouse gasem/_om in theabsenceof, andas thenm_tof, the
pm._ect:

(3) will produce ne_reducciomin _n.house _ emiss/ons thatwould not rmsonably
be likely w occur, based on availableinformazion,bm for the proposed project,
and if federally funded, is or will be undertakenwith funds in excess of those
available for such activities in fi.sm]year 1993;

(4) con_ adequateprovisionsforu'ackingtheacualnetl_enhous¢ gasemissions
re_in_ from the project, and on a periodic ba._, formodifying ne_gn_nhou._

em/._om n_l.ccionm_imamandfor compafin_acual rmu]_with
projected;

(5) conudmadeqmueprovisionsfor _ verificationof the_ net
_om n_l_i_ from _e project;

(6) ideacifie_anyassocia_ non-peenhouse_ ee_e_ impacts/benefits;
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('7) provides adequateassunmoe that actual net greenhouse IlaSreduction benefits
accumulatedover lime wil] not be lost or seversed;

(8) provides for regiraltion of the project in the nafiontl inventory establishedunder
section 1605 of the Energy Policy Act of 1992";and

(9) provides for annual reports to the Evaluation Panel on the acUml seduction
achieved in net greenhouse gas emissions and on the share of such reduction
attributedto each of the participants,domestic and foreign, pursuantto the terms
of voluntaryagreementsamong projectparticipants.

B. In dete_g whetherto include projects unde_ the USUI, the Evaluation Psm._dsh_
consider.

(1) the potential for the project to lead to net changes in greenhouse gas emissiom
elsewhere;

(2) the potential positive and negative effects of the project al_ ficnn its effect on
net _ouse gas emissions;

(3) whether the U.S. pmicipants are net emiuen of greenhouse limes within the
United States and, ff so, whether they are taking measures to reduoe such net
emissions; and

(4) whether efforts are underway within the host country to ratify or acoe_ to the
United Nations FrameworkConvention on Climate Change, to develop a national
inventory and/or _e of ne_grem_use gas emissions, and whetherthe host
country is taking measuresto reduoe its net emissions of gran_ouse gases.

• With respect to information received about such projects under tectioo 1605, the
Department of Energy will coordin_ with the EnvironmentalProtection Agency to enable it to

its responsibilities underthe GlobalClimate Pmta:tion Act of 1987 and the Ckan Air Act,
as anamded.
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3.1 Eastern Europe and NIS

Thursday, February 10, 1994

Howard Felbus, Chairman
Joeeeph P. Strakey, Co-chairman

The organizationsrepresentedat thissessionwere as follows:

Rosebud Syncoal Partnership NRG Energy Inc.
Institute of Gas Technology APCI/Pure Air
CustomCoals Corporation Nalco Fuel Tech
H. Zinder& Associates VORTEC Corporation
Science Applications CQ inc.

InternationalCorporation ER3 Inc.
Coal Tech Corporation Departmentof Labor
UsibelliCoal Mine Inc. Bechtel
ResourceDynamicsCorporation U.S. EnergyAssoc.
Viking SystemsInternational E.F.H.CoalCompany
EERC/Universityof North Stone& Webster

Dakota Babcock& Wilcox
Coal & SynfuelsTechnology AEC
Burns& Roe ServicesCorp. IntratechInc.
EG&G TechnicalServices ABB Susa, Inc.
West VirginiaUniversity Texaco, Inc.
Donlee Technologies,Inc. Power International
Clean Coal Technology Pulse Point, Inc.

Coalition AEA O'Donnell, Inc.
Gilbert/Commonwealth InterseanGroup
EdisonElectricInstitute Czech Embassy
U.S. General AccountingOffice VTI, Russia
ABB CombustionEngineering NYSEG
KennecottCorporation CirritoAssociation
AllisonEngine Company HalliburtonNUS
U.S. EnvironmentalProtection LoteproCorporation

Agency Embassyof Romania
Air Products& Chemicals Stamoulls,Inc.
WestinghouseElectricCorp. ABB LummusCrest
EnergotechnologyCorporation Sales Builders,Inc.
Senate Committeeon Energy CatholicUniversity
Duke Engineering& Services, Inc. EC Delegation
U.S. Agency for International William Bartok, Inc.

Development JournalofCommerce
VirginiaDepartmentof Economic RusSon, Inc.

Development



After opening remarks by the Chairperson, Howard Feibus,
representativesof several embassiesfrom the region made
briel presentationson the needs of their countriesfor clean
co_l technologiesand some of the difficultiesin financing
proj_:ts. Their remarksare summarizedbelow.

Poland. Andrzej Rabcezenko, Counsellor of Scientific
TechnologicalOffice,Embassyof Poland. Poland is heavily
dependent on coal for its electric power needs. Only 2.5
percentof powerstationsdo not use coal. About40 percent
of the SO2 and NOx emissionscome from these coal-fired
plants. Poland willcontinueto relyheavilyon coal,but must
upgrademanyof the powerplants. Plans call for upgrading
11 blocks 'n four stationsfollowedby another20 blocksInsix
stations.

To upgradethese plants, Poland will rely mostlyon Polishand
U.S. technology. They have a good historyof cooperation
with the U.S. and a strong interest in continuing the
cooperationwith the appropriateparties in the U.S. to both
1) clean the environmentand 2) increaseefficiency.

_zech Republic. Jana Simonova, Second Secretary,
Embassyof the Czech Republic. The Czech Republichas a
healthyeconomy,conduciveto investment.The inflationrate
was 12 percent last year (after correctionfor a new Value
Added tax). The unemploymentrate is a low 3.5 percent.
Eightpercentof GNP is exportedto the west. The currency
is stable. Laborcostsare low. Bondsare ratedas "BBB"by
Standard and Poors. As a result,over $2 billionof foreign
investmentwas made in Poland lastyear.

CEZ, the state utilitythat operatesthe power plants is being
privatizedin two steps, the first of which has already been
accomplished. No new electric generation capacity is
anticipatedin the near future. Polandis a smallnet exporter
of electric power. The majorityof this capacityis coal-fired
and is locatedinthe north. Mostof theseplantsare seriously
outdatedand in need of refurbishment.

The localcoal is highin ash, sulfur,and air toxics. Airquality
regulationswillgo intoeffectin 1996 andthere may be some
extensionsuntil 1998 for exceptionalcases. The strategy
adopted by the Czech Republiccalls for retirementof older
units; installationof cleanup equipment includingflue gas



desulfurization,NOx controls, and electrostaticprecipitators.
The total cost will be close to $2 billion (53 billionCzech
Crowns). This programwill upgradeall coal-firedunits not
scheduledfor retirementbefore 1998.

Romania. Marian Voicu, First Secretary (Economic),
Embassy of Romania. The Romanian electric authority,
RENEL, operates 19, 159 MWe of electric generation
capacity, including 7,558 MWe that is coal-fired.
Unfortunately,2,823 MWe of this capacity is constantly
unavailable,the rest operatesat a load factorof 50 percent.
The problemis that muchof the capacityis aged and is very
unreliable.

The short-term strategy involves no additional coal-fired
capacity, with all the funding directed to upgrading/
rehabilitationof existingunits. A rehabilitationprogramis in
place for four large boilersand 11 smaller boilersare being
considered for upgrading, but capital for the projects is
required. Romania is seeking fundingfrom the World Bank
and other internationalfundingsources.

Environmental regulations will be implemented requiring
control of SO2, NOx, and particulates for both new and
existingunits(detailswere givenina hand-out). Typically,50
percent reductionof SO2 will be requiredfor existingunits,
withmore stringentlevels requiredfor any new capacity.

Romaniais veryinterestedinthe technologiesrepresentedin
the Departmentof Energy'sCleanCoal TechnologyProgram,
especiallythosethatcan be appliedin rehabilitationprojects,
those that can meet their environmentalrequirements,and
those that can find financialsupport.

Russia. G. G. Olkhovsky,The All-UnionThermalEngineering
Institute. Russiausescoal for bothelectricpower production
and heating needs. Of the fossil fuels used for these
purposes,27 percentiscoal-based,60 percentisfrom natural
gas, and 13 percentis from heavy oil.

Clean coal technologiesare consideredto be very important
to Russia's future. State-of-the-artsupercritical,pulverized
coal-firedunitsof 800 and 1200 MWe have been built. There
is little use of flue gas desulfurizationor NOx removal
presently, but it has been a subject of a lot of Russian



research. The R&D has focused on improved combustion,
reburning for NOx control, fluidized bed combustion in small
bubbling beds and large circulating beds (now in the design
stage). Flue gas desulfurization has focused on capture of
SO2 by high-calcium coal ash, duct injection of high-Ca ash,
furnace limestone injection, and some wet limestone
scrubbing (considered too expensive). NOx control R&D has
lookedmainlyat ammonia injectionfor selectivenon-catalytic
reduction and testing of cataly_ts for selective catalytic..

reduction. Particulate capture research has been conducted
on all three major methods--electrostatic precipitators,
baghouses, and wet scrubbing of ash.

OPen Discussion.

• Market-Based Pricing

The countries in Eastern Europe are moving towards
market-basedpricingof electricpower. For the consumer,
thiswilllikelyrepresentquitea shocksince inthe past,the
consumerdid not bear the full cost. The consumers'
desirefor a cleaner environmentis strong,and the costof
clean-upwill add to the burden. One optionwillbe to pass
the burden to industrial power customers rather than
residentialconsumers.

• Costs-Importanceof Capital vs. Operating vs. Life-Cycle
Costs

Many felt that low-capitalcostretrofittechnologieswillplay
a significantrolein thisregion,consideringthe shortageof
needed capital, and the capability of these moderate
removaltechnologiesfor retrofitapplicationsinolderpower
plants with limited space, and their ability to achieve a
significantimprovementinenvironmentalqualityrelativeto
the currentsituation.The teclmologistsinthese countries
are very aware of the lateslt technologies and have a
strong interest in CCTs. In many cases, the availability of
support for specific projects from outside the region may
dictate the technology choice. It was noted that many
companiesuse an undevelopedcountrymodel to analyze
opportunitiesin Eastern Europe, and these countriesare
technicallysophisticated,but "broke." What they need is



project financing. Another participant noted that the
financing problem sometimes causes the beet long-term
solutions to be sacrificed for more bankable short-term
solutions.

• Importance of a Demonstration Project

It was noted that a demonstration can play a critical role for
future commercialization of U.S. technology in the region.
By providing part of the financing for the project, we can
give U.S. industry an opportunity to showcase U.S.
technology, U.S. management practices, and our
innovative approaches to financing projects. DOE can also
structure the demonstration program to persuade the
governments of Eastern Europe to implement reforms that
can pave the way for bankable projects. This will be a key
to future installations, even if not supported financially by
the U.S. Government. We need to get contracts with
credit-worthy purchasers started and a partially funded
demonstration can help in this.

° ,-:lolefor Small Firms

Small firms are finding it very difficult to get into the
international marketplacebecause they do not have the
money available for market penetration. However, the
small firms with a simple technology would do well in
Eastern Europe where there is demand for simple
technologies.In orderto penetratethe market,the smaller
firm mightconsiderteamingup witha largerU.S. firmthat
can providethe requiredfinancialand marketingneedsto
be successful in bringing the technology to the
marketplace.Asan example,Westinghousehas spent$3
to $5 millionin marketing in Poland over the past few
years.

• CommerciallyAvailableTechnology

Relatedto the market, commerciallyavailabletechnology
is easier to finance. U.S. firmshave been successfulwith
commercial technology in Krakow. The comment
wasmadethat 90 percentof the firms fail becausethey do
not lookat the businessaspects or the market correctly.
Failure is not related to technology.



• Obstaclesto ForeignMarket Penetration

It is hard to play when the rules of the game are not
established for private financingof power projects. In
some cases, the environmentalregulationswill requireso
much capital outlays, that delays or postponementsare
likely. It is also very difficult to finance projects in a
countrythatdoes nothavemarketpricing. Othercountries
are goingintoEasternEuropewithmoneyandtechnology.
How are the U.S. firms going to finance their U.S.
technology?Attendeeswere encouragedto signup for a
copy of DOE/FE-0286, 'Clean Coal TechnologyExport
Finance Programs,' dated September30, 1993, to obtain
detailed informationaboutfinancingmechanisms.

• Need for SovereignGuarantees

Privatization is not a panacea, because there is little
capital. Under the previous government system, the
government provided all of the capital. Without
governmentsupport,nofinancingisavailable. Inthe U.S.,
for example,capitalis pruvidedby pensionsand insurance
companies. To get a World Bank loan available at 7
percent, requiresa governmentguarantee. Therefore, to
do businessin an EasternEuropeancountry,a firmmust
almost insiston the hostcountry'sgovernmentproviding
the guarantee.

° SolutionIn Search of Problem

DOE shoulddeterminethe dollarsithas availableto spend
and develop itscriteria. Then let the privatesector(U.S.
firm) and the Eastern Europeancountrychoosethe best
U.S. technologyat that time. Accordingto one attendee,
the DOE definitionprecludespre-combustiontechnologies.
The DOE chairpersonpointedout that there is no suchi

DOE definitionthatprecludespre-combustiontechnologies,
nor is such definitioncontemplated. Another attendee
stated that the DOE approach does not consider the
Eastern European countries independently and the
motivationsdrivingeachcountry,even thougheachcountry
has dramaticallydifferentstrategies. The key issue for
DOE policy would include using the CCT model, i.e., a



broad solicitation,and let teamscome inwith proposalsof
the technologiesthat they want to demonstrateand the
financialmechanismsfor fundingtheir share.
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3.2 Asia and India

Thursday, February 10, 1994

Theodore D. Atwood, Chairman
John W. Byam, Jr., Co-chairman

Theorganizationsrepresentedatthissessionwereas follows:

Air Products & Chemicals World Bank
U.S. General AccountingOffice EnTEC
Instituteof Gas Technology Texaco, Inc.
Eavenson,Auchmuty& Greenwald Stoneand Webster
WestinghouseElectricCorporation Bechtel
Donlee Technologies Babcock& Wilcox
VikingSystemsInternational SIMTECHE
AllisonEngineCompany CombustionPowerCo.
A. D. Little,Inc. MIT
Ministryof InternationalTrade The Energy Daily

and Industry KFxAtlanticPartners
Burns& Roe ServicesCorp. PioneerEnergy
KoledaChildressInc. Brown& Root Inc.
DOW Chemical/DestecEnergyInc. MidwestEnvironmental
Novem BV Netherlands Industries
HydrocarbonResearch,Inc. AntaresGroup Inc.
Gilbert/Commonwealth,Inc. BOC ProcessPlants
ElectricPower Development CatholicUniversity

Company, Ltd. Embassyof India
Coal Tech International/ CustomCoals Corp.

McGraw Hill MorrisonKnudsen
FosterWheeler International Nalco Fuel Tech

Corporation The Delta Group
ScienceApplications EER Corporation

InternationalCorporation Sargent& Lundy
Clean Coal TechnologyCoalition General Electric
Shell SyntheticFuels Inc. Embassyof Myanmar
W. R. Grace & Company Embassyof China
AhlstromPyropower,Inc. NAETECH
Overseas PrivateInvestment Black& Veatch

Corporation EnergyPolicyCenter
ABB CombustionEngineering
Roberts& SchaeferCompany
ResourceDynamicsCorporation



Japan Electric Power
InformationCenter

K&M Engineering& Consultants
US-ASEAN BusinessCouncil
Governmentof Canada
Coal TechnologyCorporation
Core InternationalInc.
Technologyand Management

Services, Inc.
Energy, Economicsand Climate

Change
Committeeon Energy& Natural

Resources
LeBoeuf, Lamb,Green & MacRae

After opening remarks by the Chairperson, Ted Atwood,
representativesof severalembassiesfrom the regionmade
brief presentationson the needs of their countriesfor clean
coal technologiesand some of the difficultiesin financing
projects. Their remarksare summarizedbelow.

Ind Mr. RaviPrakash,ScientificAttache,Embassyof India
gave a short overview of the Energy situationin India. He
indicatedthat the need for power has the highestpriorityin
India. However the power sector is not able to meet full
power demands in India. India has much high ash
coal(approx45% ash), but it is locatedfar from the power
needs. The Ministryof environmentis planningto issuemany
regulationsin 1994 concerningemissionscontrol.There are
manyGreen concernsin India at this time.

China. Mr. Pan Baozheng,Minister,fromthe Embassyof the
People's Republic of China presented a paper on the
prospectsfor Cooperationbetween China and the USA in
Clean Coal Technology.

Mr. Pan also addressedquestionsfrom the audienceand his
responsesincludedthe followinginformation:

• There is a need to focusenergy developmentactivitieson
industrialareas alongthe coastalprovinces.



• US Government cooperation with China is important.
Demonstrationshelp the Chinese to understand new
technologies. The Chinese only use commerciallywhat
they fully understandtechnically.

• The prioritiesof proven technologies,versus advanced
technologies,was given. They include:

1. Coal washingand prep
2. New boilers
3. Flue gas cleaningand waste treatment
4. AdvancedTechnologies

• In response to a question as to whether it had been
predetermined that the technology of choice for the
ChineseDemonstrationwasIGCC, theanswerwasyesant
the choice had been made by China.

Discussionsfollowedto includecommentsandquestionsfrom
the audience.The followingsuggestionsandcommentswere
made by the industrialparticipants:

• It was recommended that funding for the
Feasibility/Developmentprojectsbe awarded on the basis
of recyclingthe moniesthat resultin follow-onprojects.If
a projectgoes forward the money shouldbe returnedto
the funding source, if the project does not proceed, no
paybackis needed. This willexpandthe capabilityto fund
studiesof this type withoutadditionalappropriations.

• There wasextensivediscussiononthe questionof licensed
technologyas U.S. Technology.Commentsindicatedthat
there is a need to tie the licenseto a direct relationship
witha U.S. firm.

• In responseto a questionregardingeligibletechnologies-
it was clarified that only technologiesnot in commercial
operationwouldbe eligible.

• A comment regarding U.S. content stated that any
restrictionshouldnot skew the economicsof the project.
The equipmentshouldbe procuredwhere the economics
are best as longas qualitycontrolsare met. The least



number of constraints initially placed will benefit the
process developers, they will be better able to define
project content that gives best cost. Cheapest suppliers
may be off shore.

• DOE shouldbedirectly involvedin the processof selecting
projects. DOE'sknowledgeof the processwillhelpto allay
concernsof developingcountries. Credibilityplus dollars
is key to success. Alsokey is a quickapprovalprocessfor
projectselection.

• A Program approach has more flexibility than time
restrictedspecificsolicitations.Not all projectsready for
submittalat the same time. However,when projectsare
identified, the team must be able to move quickly in
obtainingfunding.

• U.S. governmentsupportin gainingsovereignguarantees
from hostcountriesis needed.

• First of a kind projects will need grants. However,
guarantees rather than direct grants or loans will suit
industrybest.

• Demonstration projects can help to justify tighter
environmentallawsindevelopingcountriesandeconomies
intransition.

• The International Clean Coal Technology projects will
encourageenforcementofenvironmentalregulations.Also
expandsmarkets.

• The "Buy American" issue is not a factor at this time. A
decisionon the scope of "Buy American"can be delayed
as it won't be a factor until 1996 when equipment
procurement begins. The definitiondoes not address
services. What if the total content of the project is
services?Section1332 does not addressservicesas buy
american.

• "Which do not add unnecessaryrisk" clause is necessary
to protectagainstlesseningthe value of a project.



• Ownership of the project and guaranteesare a key issue.
Do the Chinese have practice of participationin risk for
new technologies?

• Repayment:No specificcommentswere made. The only
suggestionsrelatedto repaymentfordevelopmentstudies.

• Intellectual Property: Enforcement as well as setting
regulationsis needed.

GeneralComments:

• UsingCommercialOfficers,etc. to providedirectsupport
to localgovernmentsand agencies in host countrieswill
assist in buildingconfidencein newtechnologies.

• DOE must providefurther technicalsupport to other U.S.
governmentagencies.

• It is DOE's intentto conductthe Chinese Demonstration
outsideof section1332 of the EnergyAct.

• U.S. manufactureis only requirementof 1332, and 1608,
etc.

• Clarification:Can 1332 monies be used for technologies
currentlyoperationalin a country. Answer:yes, monies
are intended for higher technical risk activitiesbut can
replicateexisting projects. IGCC could qualify for 1332
moniesas demonstrationdoes not define "commercial"
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3.3 South America and Africa

Thursday, February 10, 1994

Barbara N. MeKee, Chairman
Arthur L. Baldwin, Co.chairman

The organizations represented at this session were as follows:

Tennessee Valley Authority South African Embassy
Resource Dynamics Corporation Embassy of Mexico
Technology and Management Embassy of Zimbabwe

Services, Inc. MerrillLynch
EdlowInternationalCompany IndustrialContractors
JointVentureServices,Inc. EmbassyofNamibia
EnergyandEnvironmental EmbassyofAngola
ResearchCorporation J.MakowskiCompany

Burns & Roe Services Corp. The Delta Group
Science Applications Brazilian Embassy

International Corporation Embassy of Peru
K&M Engineering & Consulting Radian Corporation
LeBoeuf, Lamb, Green & MacRae Rolls-Royce Inc.
Clean Coal Technology Lotepro Corporation

Coalition Embassy of Cape Verde
Penn State University E.F.H. Coal Company
ABB Combustion Engineering Energy Policy Center
Senate Energy Committee PSI Energy

After introduction of attendees, the morning session was
devoted to presentations on Mexico, Brazil, and Peru and was
followed by a general discussion on the coal resources and the
need for United States clean coal technology in South America.
The afternoon session featured presentations on the Republic
of South Africa (RSA) and one on the Southern African
Development Community (SADC). After these presentations
were made, the session attendees discussed the coal resources
of Africa and the need for United States clean coal technology
in this region. The session was concluded with a general
discussion on energy needs of and opportunities within Africa



and South America. A period prior to adjourning the meeting
was devoted to generating additional recommendations that had
not been brought out during the above discussions.

Copies of the presentations on Mexico, Brazil, The Republic of
South Africa and the Southern Africa Development Community
are included in Chapter 4.2. Peru'srepresentative gave a verbal
presentation without handouts. Some highlights of all of the
foreign representatives presentations are included, however, as
a part of this session's summary.

The following represents some of the key summary points and
recommendations of session attendees.

SUMMARY AND RECOMMENDATIONS

Meeting attendees stated that the United States historicallyhas
not been proactive in its approach to markets in South America
and Africa. The meeting participants all agreed that the U.S.
posture towards these markets needs to change, since the
current posture leaves the advantage for these markets to the
Europeans, the Japanese, and others. These countries are
showing considerable interest in both markets. There were
general comments that the U.S., in this post cold war era, could
have an advantage over other competitor countries in both
continents ff a proactive approach to these markets are taken.
The possible United States advantage over competitors for
these regions stems from a desire to have good trading
relationships with the United States and the perception that
United States clean coal technology is superior quality,
especially since the United States has for a number of years
spent extensive time and money on developing and
demonstrating an impressive array of clean coal technologies.

One of the key conclusions of the session was that the potential
for United States clean coal technology activities that would be
beneficial for United States energy technology trade and
investment is potentially large. The basis for this conclusion is
briefly discussed in the "South America and Africa - Key Points"
sections of this presentation and the reader is also referred to
the presentations by Foreign embassy personnel contained in
Chapter 4.2 on South America and Africa.

First, one of the key conclusions of session attendees was the
fact that comprehensive, factual studies on fossil energy



resources of and United States energy technology use potential
for both Africa and the Americas (especially South America) do
not exist at this time and are badly needed. This was especially
evident to session attendees upon review of the information
provided to them regarding this public meeting. Session
attendees were particularly concerned with the fact that the
information that was sent to them prior to the meeting had
much information about the Pacific Rim and the former USSR
countries, but, there was a lack of information was available on
Africa and South America.

The session attendees thought that the DOE could especially be
helpful to the United States private sector regarding Africa and
South America in (1) identifying countries where major
potential for United States private sector participation should
occur, (2) identifying locations of coal reserves, (3) !dentifying
quality of coal reserves, and (4) assisting the United States
private sector in sorting out the ,*ypeof U.S. clean coal and
related technologies that would be applicable to each country,
region, and continent.

It was suggested that DOE's involvement in a clean coal
international demonstration program should be balanced from
the standpoint of assessment of project potential versus
minimizing project risk during the life of the project. Based
upon the information provided as a part of the public meeting,
attendees perceive that the DOE has placed its emphasis on
assessment. It was stated that this Clean Coal International
Technology Transfer Program may be better served if some of
the emphasis be placed on sharing and minimization of risk to
the United States suppliers, especially for those projects thatare
larger dollar value and those that have long timeframes for
completion.

The meeting attendees suggested that the DOE set up a
follow-up meeting with ministry of energy individualsof foreign
governments from both Africa and South America to assist the
DOE and the United States private sector in defining the needs
of and types of projects that make sense for both regions.
Through this interactive approach it was stated that DOE could
play a useful role in assisting emerging countries identify and
assess their resources and fossil energy needs specifically
tailored for the country/region.
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Technology Transfer Program may be better served if the DOE
could facilitate by opening markets for private industry via
government to government contact as well as assessment of
opportunities for deployment of clean coal technologies. Also
some emphasis should be placed on sharing and minimization
of risk to the United States suppliers, especially for those
projects that are larger dollar value and those that have long
timeframes for completion.

The meeting attendees sugge_;ted that the DOE set up a
follow-up meeting with ministry of energy individuals of foreign
governments from both Africa and South America to assist the
DOE and the United States private sector in defining the needs
of and types of projects that make sense for both regions.
Through this interactive approach it was stated that DOE could



play a useful role in assisting emerging countries identify and
assess their resources and fossil energy needs specifically
tailored for the country/region.

It was suggested that the DOE consider instituting a cross-
cutting approach for recommending technologies for emerging
countries within both regions that take into account the specific
needs and logical solutions for the area. As an example, it may
be that a country/region may be best served by a combination
of coal utilization along with hydropower and/or renewables
(e.g. solar power). Furthermore, it was suggested that an
integrated DOE program which assists U.S. businesses meet
energy and other needs, such as infrastructure requirements,
should be considered.

It was strongly suggested that a one-stop shop that will allow
access to multiple sources of funds (DOE, U.S. AID, World
Bank, TDA, etc.) earmarked for this Clean Coal Technology
International Transfer Program be set up. Attendees felt that
it was necessary to create a single solicitation pool that
consisted of large dollars, similar to the United States Clean
Coal Technology Program to create the incentive for U.S. firm
involvement.

Another suggestion was to create a trading and banking credit
system within South America and Africa that would assist in
creating the environmental driving forces that could assist
creation of markets for clean coal technology.

It was suggested that DOE involvement should not end with the
definition phase of projects, but, that DOE involvement should
include creation of energy and supportive data bases and
include ongoing support of United States private sector
initiatives within the countries and regions.

For both South American and African countries, it was
suggested that bilaterals with the United States be modified to
emphasize energy cooperation. Several attendees stated that
the United States bilaterals associated with weapons supply by
the United States be de-emphasized and examined to extract
the successful features for possible use in the Clean Coal
International Technology Transfer Program. Weapons credit
arrangements were cited as one example to consider. It was

I



also suggested that United States aid to the various countries be
tied to this Clean Coal International Technology Transfer
initiative.

A unanimous recommendation by session attendees was for the
DOE to immediately begin an effort to comprehensively define
the coal resources and technological needs of both Africa and
South America and to define the U.S. clean coal technologies
that would be useful for the U.S. private sector to follow
through _thin these regions.

Mexico. Mexico has in place a self sufficiency energy policy and
has energy initiatives in fossil (oil, gas, coal), geothermal,
nuclear, solar, hydro-power, and wind power.

Mexico's current electrical generating capacity, as of the end of
1993, is 29,204 MW (27.98% hydro, 60.66% hydrocarbons,
6.51% coal, 2.31% nuclear, and 2.53% geothermal). The
Federal Electricity Commission (CFE), a decentralized agency
of the federal government, estimates that between now and the
year 2001 that 12,217 MW of new electrical generating capacity
will be required. This 12,217 MW of new capacity includes 700
MW of coal-fired capacity (Carbon II Project) and 700 MW of
dual-fired capacity (two 350 MW plants) at Petacaleo in Lazaro
Cardenas, Michaocano.

The key questions regarding the additional electrical power that
is required is what will be the fuel source for and timeframe of
installation. The answer to these questions, according to the
Mexican government, will be answered a modified mechanism
which will involve an expanded role for the private sector. Fir_t_
the Mexican government is in the process of ending CFE's
monopoly in the power industry and is moving ahead on it
privatization efforts. The effort to privatize the electricity
industry has been underway for about two years. Currently three
approaches are available for the private sector involvement as
far as electricity generation in Mexico and they are power
producing, cogenerating, and self-supplying.

Mexican environmental laws on emissions appear to be similar
to United States laws. A review of these regulations and their
enforcement was asked to be included as a part of DOE's
comprehensive study of coal resources and demands in South



America. Mexico is particularly interested in addressing
paniculate, NO,, and SOx emissions and stated significant
interest in United States clean coal technology.

I

Mexico has two major coal reserves: the basins of Rio
Escondido and Colombia-San Ignacio, both located in the state
of Coahuita. Recoverable reserves of Rio Escondido and
Columbia-San Ignaeio are estimated to be 640 and 91 Million
Ton (MT), respectively.

In 1992, Mexico produced 8.7 MT of coal, 62% of which was
consumed in electrical production. Mexico coal production is
sufficient to cover their existing needs, however, they do import
about 10% U.S. Wyoming coal. Mexican coal is high in ash
content (ave 42%) and can get as high as 50%. United States
clean coal technology may apply here.

Marcela Serrato, Mexico's representative, Ministry of Energy,
Mines and State Industry, Embassy of Mexico, stated that
updated energy plans and environmental laws regulations willbe
supplied to the DOE.

Brazil. According to Brazilian officials it has 32 billion tons of
proven coal reserves. This coal represents 60% of the
non-renewable energy potential of Brazil. Brazilian coal has a
heat content between 3100 to 6000 kcal/kg, 1.3 to 4.2% sulfur
content and 22-50% ash content and is particularly suited for
electrical power generation.

Although coal consumption in Brazil amounts to only 2% of the
total energy consumption, there are several important trends
that give rise to a promise for clean coal technology use in
Brazil. First, Brazil expects an increase in coal to 4% of the
total energy consumption by the year 2010 which corresponds
to an increase from 3 million ton/year current consumption to
25 million ton/year by 2010. Correspondingly coal based
electrical power generation, currently amounting to 1,050 MW,
is expected to increase to 7,150 MW. This growth in coal
consumption in Brazil is significant given the fact that other
fuel/energy sources are expected to either decline in use or be
sluggish in growth over the timeframe. As an example, Brazil
projects that although hydroelectric power retains
predominance, a gradual increase in the role of thermal
ge_ieration throu_ah use of coal is planned as outlined above.



Brazil has passed important environmental laws governing
coal-powered energy plants. Brazil has also developed a policy
that emphasizes the use of clean technologies for use on existing
and planned coal fired facilities. Brazil's existing thermo electric
power capacity utilizes pulverized coal technology. They are
interested in retrofitting these facilities with clean coal
technology. Brazil is generally interested in United States clean
coal technology, including fluidized bed, applications to future
capacity.

Brazil's coal is not now, nor are there plans to, subject it to
price controls. Because of Brazil's low grade ef coal, internal
use for metals manufacture generally is not compe.titive with
foreign import coals. Due to debt considerations, Brazil is
interested in increasing the local use of coal in their steel
(metals) industry. Currently there is at best use of only 10% of
Brazilian coal for metallurgical purposes. There may be a
market in this industrial sector for United States clean coal

upgrading technology.

The representative from Brazil (Manuel Montenegro, Head,
Science & Technology Section, Brazilian Embassy) stated that
Brazil is very much interested in cooperating with the United
States regarding use of clean coal technology. They are seeking
private investors and, also, interested in energy research and
development cooperation.

Peru. Peru is in the process of assembling their energy
development plans and expect that their updated plan will be
ready in about two months. These plans will be shared when
available, along with their environmental laws, with the DOE.
According to A. Valencia, Embassy of Peru's representative,
Peru has both anthracite and bituminous coal deposits.

The anthracite known deposits amount to 320 thousand metric
ton and with know reserves Peru has estimated 1.1 billion

metric ton of coal anthracite potential. Known Peruvian
bituminous reserves are 6 million metric ton and Peru estimates

total bituminous potential to be 115,000 metric ton. Most of
Peru's coal reserves are located in the Andes mountains in
remote difficult to reach locations.



Peru is interested in the United States sending a mission to
Peru to explore the possible use of coal. Peru believes that its
liberal investment policies could be attractive for American
private sector investment.

The Peruvian government historically has been the owners of
mining, sugar, electrical power generation, etc., however, they
are in the process of privatizing these industries.

The main source of power within Peru is hydropower. Peru is
considering the use of coal for power generation. However,
Peru is most interested in acquiring assistance in exploring their
coal reserves and producing coals through use of clean coal
technology for possible export to Columbia, other surrounding
countries and Latin America.

There were several questions by meeting attendees regarding
how Peru plans to deal with eliminating problems associated
with the "Shining Path" activities. Attendees felt that this
organization's activities was a hindrance to U.S. private sector
participation in Peru.

Other South American Coutltrie_s. Besides the above South
American countries, it was noted that sizable coal reserves are
contained in the following countries: Columbia, Chile,
Venezuela, and Argentina. It was suggested that coal reserves
and clean coal technology potential use in these countries be
reviewed along with other South American countries.

The Republic of South Africa. The Republic of South Africa
(RSA) has the largest known coal reserves (estimated to be
about 100 billion ton) in Africa. It is estimated that the RSA
recoverable reserves are about 55 billion tons. The RSA
produced 175.9 million tons of coal in 1992 of which 126.3
million tons were consumed within the RSA (82% of total
country energy consumption) and 49.6 million tons were
exported. The export coal is beneficiated prior to export. RSA
export coal is a competitor to U.S. export coal in some foreign
markets.

Electrical power generation consumes about 60% of the coal
that is utilized within the RSA. Coal is beneficiated for RSA

internal use in metallurgical and small local industries that
require a high grade of coal.



The RSA possesses significant coal technological know-how in
the following areas: coal beneficiation, liquefaction, gasification,
integrated gas combined cycle (RSA developed small scale
IGCC, which has been determined to not be financially
feasible), and low smoke coal (briquette) production.

Although the RSA has developed coal technology to a high
degree, they are seeking United States cooperation in the
following areas: (1) IGCC, (2) electric power generation, (3)
small scale appliances, (4) green coal technology, (5) mining:
clean coal beneficiation, (6) liquefaction, and (7) gasification.
Discussions that took place with the First Secretary (Paul
Bryant) of the Embassy of the RSA indicated that U.S.
technology associated with IGCC, electrical power generation,
flue gas clean-up, coal beneficiation and briquette manufacture
may have opportunities for the United States. Some of these
possibilities are briefly discussed later.

First, however, Eskom is the RSA's principal producer of
electricity (97.9%) and 92.1% of the electrical power production
is through utilization of coal. Eskom has a total electrical
power generation capacity of 36,856 MW. Typical coal quality
for Eskom coal is 21GJ/ton, 45% ash, and 1% sulfur.

Current power plant utilization is about 60%; however, only
30% of households in the RSA have access to electrical energy.
Eskom plans to electrify 300-500,000 households per year within
the RSA will force utilization of existing and expansion of
electrical power capacity. Coupled with the fact that the RSA
a population of 42 million people with a real population growth
rate of 2.6%, a potential large market for clean coal technology
exist.

Development of pilot electrification projects in urban areas in
combination with the construction of local small to medium

sized power plants that employ the latest clean coal
technologies may prove to be important. To illustrate the
potential, although there are large coal-fired power plants
located in Soweto, the power that is generated is consumed by
Johannesburg residents, not Soweto residents. If significant
electrification of Soweto is undertaken, it is likely that a new
unit would have to be added to the existing plants to meet this
new demand or some sort of non-fossil fuel site-based
generation process would be required. In this case, the



technology transfer would go beyond clean coal technologies
and involve other production, transmission, and distribution
technologies.

RSA environmental considerations in two areas were discussed

as potential driving forces for use of United States clean coal
technology. The first possibility is associated with providing flue
gas clean up technology for existing and future power
generation capacity. The second possibility is associated with
cleaning up the numerous, massive mounds/piles of coal
dust/fines that have been produced from coal mining activities.
These mounds are not only an eye sore, but environmental
problems (e.g. potential fire hazards and water run off acidify
the aquifer) for the RSA.

The RSA representative discussed a briquetting program to
produce low smoke coal from coal fines for use in residential
areas. The United States Clean Coal Technology Program has
technology that is directly related to resolution of both of the
above problems. RSA environmental laws, however, must
provide the driving force to address these issues.

Southern African Development Community. The Southern
African Development Community (SADC) was established in
April of 1980 to promote regional cooperation by synchronizing
development plans and reducing economic dependence upon
the Republic of South Africa. SADC member nations consist
of Angola, Botswana, Lesoto, Malawi, Mozambique, Namibia,
Swaziland, Tanzania, Zambia, and Zimbabwe.

Although the Republic of South Africa (RSA) is not a member
of SADC, post-Apartheid and free elections it is expected to
become a member of this Community. Inclusion of the RSA
would expand and strengthen the already large resource and
economic base of the SADC.

The SADC is recognized by the World Bank and other
important lending institutions as one of the most effective
regional groupings of African Nations. Including the RSA, this
southern region of Africa has nearly 130 million inhabitants.



The initial focus of SADC was on rehabilitation and expansion
of transport corridors to facilitate movement of goods from the
interior of the region without use of routes through the RSA.
Currently, the focus is on further industrialization of its largely
agricultural regional economies.

The SADC and member countries are adjusting their policies to
promote and attract trade and investment. SADC has initiated
a comprehensive global drive to strengthen ties, trade, and
investment within the SADC region.

The SADC region has abundant energy resources, large reserves
of coal and oil, enormous hydro electric power resources and
significant deposits of a wide range of strategic minerals.

Coal reserves can be found in significant commercial amounts
in Botswana, Mozambique, Swaziland, Tanzania, Zambia, and
Zimbabwe. This region has been under-explored for its true
mineral (including coal) potential, therefore, the SADC and its
member nations have undertaken a significant reexamination of
all known and potential reserves and deposits of any
economically exploitable mineral resources. Coal reserves are
expected to significantly expand.

SADC and its member countries have already formally
requested the DOE to enter into a bilateral arrangement to
explore their energy potential. The focus of this Bilateral
Agreement would be in three areas as follow: United States
technical assistance in creating individual and regional energy
development plans, joint energy research and development
projects, and technical information and personnel exchange.

The SADC has an estimated installed electricity capacity of 8.04
million kilowatts with a population of 87 million inhabitants.
Only 10% of the SADC population are directly tied to the
electrical power systems of the region, however. Several of the
SADC countries have electrical grid interties and there are also
electrical interties between the RSA and several of the SADC

countries. Two way trade of electricity occurs between a number
of the Nations that are intertied.



The SADC, the SADC member nations, and the RSA are
pursuing electrification of the entire sub-Sahara region of
Africa. Sub-SaharaAfrica has about 150 million people within
its borders and only about 10% of this population is tied to
electrical supply. If electrification of this region is realized, a
large demand for clean coal and related technology could be
created. The demand for clean coal technology will have to be
weighed, however, against expansion of power supply by other
means, such as hydropower. These nations will also need to
address environmental laws that will allow environmentally
responsible expansion of coal utilization within the region.

Although the primary thrust of much of the discussion of the
export of clean coal technologies focused on production
(electrical power) and extraction (coal mining), one possible
non-production/extraction application that could generate
significant developmental outcomes in selected African
countries/regions is the clean coal briquette technology discussed
by the South African representative. This is a technology
initiative targeted at consumption as opposed to production
activity, but it could have significant potential to improve the
quality of life of residents of other southern African countries
by reducing exposure to environmental hazards. By expanding
this approach it could lessen the pressures on deforestation and
descrtification of the region.

Attached is the "Executive Summary" and "Review of the
Regions" sections copied from the Document "Energy-Southern
African Development Community" SADC Energy Conference,
held in Harare, Republic of Zimbabwe, 27th - 29th January
1993.

Other African Coutltries. The majority of the known reserves
of coal in Africa are located in the Southern portion of Africa
as outlined above. However, significant coal deposits have been
identified in Madagascar (east coast of Africa).

In the central African sub-region coal mining is still limited and
there are large unexplored possibilities.

In Nigeria (west coast) coal supplies the needs for the
metallurgical manufacturing sector. There are lignite deposits
located in Niger, which supply needs of mining activities. Coal
also exists in Benin, Upper Volta, Mali, and Sierra Leone.



In North Africa, with the exception of Morocco, the reserves of
lignite and coal in Algeria and Eqypt have not been fully
evaluated. Some coal has been identified, but the potential has
not been fully explored in Ethiopia and the Sudan. As a whole,
it was stated that African coal resources and potential are both
not fully explored.

Attendees concluded that similar arguments which apply to the
southern part of Africa on electrification concerns also apply to
the entire continent. Africa's needs in these areas strengthens
the argument for support of U.S. Clean Coal initiatives in
Africa.

It was strongly recommended that the DOE evaluate resources
and clean coal technology potential country by country and
regionally to assist the private sector in determining how it
should get involved in Africa.

Ger_eral Comments:

It was suggested that the DOE should consider (1) support of
U.S. private sector in these markets, (2) harnessing the technical
competence of interested parties in support of these regional
efforts, (3) getting involved with energy plan development, (4)
including as a part of its efforts via supportive programs for the
regions, cross cutting technologies (e.g. renewables, biomass,
solar, coal, oil, and gas) tailored specifically for the
countries/regions, (5) assisting in acquiring the proper
environmental push, through organizations such as the World
Bank, that will spur on the use of clean coal technology, (6)
support under this program use of clean coal technology that
has already been demonstrated in the U.S.
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1. EZECUTIVE SUMMARy

!.1 A severe drought has developed in the upper Zambezi
catchment area, threatening power generation. The
situation requires careful consideration of the
implications of this to SADCC's electricity dependent
industries.

1.2 Although the Kafue Gorge Power Station is fully back on
stream (second half of 1991), generation there and at the
Victoria Falls and Kariba Power Stations, is expected to De
severely constrained due to reduced flow of water.

1.3 What this could mean to member States' own longer term
power strategies need be analyzed and discussed. Some very
important lessons arising from this are the importance of
interconnecting the region's grid in order to allow for
flow from surplus to deficit areas, and that present power
import policies need to be reviewed.

1.4 There is need to assess what long term effects the drought
could have on expansion and refurbishment of thermal power
generation in the region. This will be done as part of the
ongoing Phase II of project AAA. 3.8 Coordinated Utilisation
of Regional Generation and Transmission Capacities°

1.5 Progress in the Energy sub-sectors:

1.5.1 Thr _terconnection of electricity grids
cc • to be central in the Electricity suD-
se_ strategy. Work on the crucial pro3ect
AAA._.d Coordinated Utilisation of Regional
Generation and Transmission Capacities, is in
Phase II, and is expected to provide the
analytical basis for a SADC generation and
transmission plan leading well into the next
century. The Sector has devoted much time to the
resolution of tariff issues relating to the
important project BOT.3.1 Interconnection of the
Botswana and Zimbabwe Grids. The required

. tariffs were put in place late 1991 after a
spirited cooperation among BPC, ZESA and ZESCO.

1.5.2 Work in Petroleum and Coal sub-sectors has moved

forward. The design of Phase I of the important
long term Joint SADC Petroleum Exploration
Programme (AAA. I.5) is near completion.

1.5.3 In the Woodfuel sub-sector a number of projects
hav_ received financing, and implementation _s
due to start. The projects involved include
(AAA. 5.11) Assessment of Environmental and Socto
Economic Impacts of Woodfuel Scarcity and
(AAA.5.9) Identification and Support to NGOs and

= Women's Groups Dealing with Woodfuel and
Environmental Protection.



1.5.4 NRSE sub-sector contains only two pilot projects,
namely:

LES.4.2 Solar Photovoltaic Power Generation in
Rural Areas - Lesotho Pilot Project, and

ZIN. 4.1 Prefeasibility Study on the Utilization
of Solar water Heating for Reduced Power Utility
Demand Costs.

1.5.5 Energy Conservation: The protracted f_nancial
negotiations on the aajor project AAA.6.5 Energy
Management in Industry are about to be concluded.

1.5.6 Energy Planning can report the commencement of
AAA. 0.8 Establishment of a Regional Energy
Planning Network in SADC, and has moved ahead
with its series of economic and financial

evaluation of major projectE.

1.6 The table of funding status, as at June 30, 1992 shows that
the current portfolio consists of 83 projects, with a total
value of US$755.67 million, including the new projects
approved by the SADC Committee of Energy Ministers at their
meeting in Windhoek, on 12 June 1992. Funding has been
secured for 27 projects amounting to US$248.07 mill_on w_th
US$9.45 million under negotiation. The Sector has five
completed projects, while eight projects have Deen
suspended for reformulation. Four projects has Deen
withdrawn and one pro_ec_ transferred to other Sectors and
two projects have been included into other pro3ects _n the
Energy Sector. The Energy Sector's funding gap _s at
66.00%.



2. _IVZBI OF TH| REGION&L 8ZTU_TXON

2.1 As to main events in the region during the reporting period
1991-92, seen from the point of view of the Energy Sector,
the following need be mentioned:

2.1.2 Petroleum prices nave stabilized at pre Gulf
Crisis levels.

2.1.2 The Kafue Gorge Power Station in Zambia 'the
largest hydropower station in the SADC region,
has been fully recommissioned after _e f're
accident in 1989.

2.1.3 An unprecedented drought, affecting the _pper
Zambezi basin, leading to substantially reduceC
flow of water in the upper Zambezl and 'is
tributaries, is threatening to reduce the f'r_
energy capaclty of power stations at Kafue Gorge,
Victoria Falls and at Kariba, by almost 50% for
the next 2-3 years.

2.2 While the two first points indicated that normalcy has Deem
re-established after specific supply shocks - a posl_ive
development - the final point will have less des_raDle
effects for energy supply, economic activity and welfare :-
the region in the years to come. The detailed effects of
this would be picked up in next year's energy balance,
although the alteratlve outcomes possible are known alreaO'/
today: (i) reduced power supply in the SADC area' _,
normal situation, but with increased imports from Za_re and
RSA, including increased emphasis on the utillzat:on of
existing thermal stations; and (iii) a combinatzon of the
above. For large imports to take place, the requ_rec
interconnectors need be in place or strengthened. ?a_i_ng
this, alternative (i) would weigh heavy, with _mpi_ca_ons
for economic activity in the SADC area.

2.3 The enclosed 1990 SADC Energy Balance (Table 1) suamar_zes
_he main regional aggregates for primary energy supply,
process conversion and final consumption of the ma_n types
of energy commodities, during 1990. The energy balance aas
been constructed from the TAU 1990 energy database. Mcre
details may be found in the SADC Energy Statistics YearmooK
1990. All information has been supplied by member St#tea.
Some of the figures are provisional, and might be revLsed,
based on further inputs from member States, before the
final version will be available by the end of 1992.

2.4 While the current Yearbook _s the fourth in a ser_es - some
caution should nevertheless be exercised in interpret_nq as
significant minor (plus/minus 1-2%) chanqeo ;,
supply/consumption, from one year to another for _nd;v,_a;
energy commodities.



2.5 Woodfuel dominates energy usa in rural areas. Estimates of
consumption (level and rate of change) are imprecise and of
variable quality among member States, and would at times
increase sharply as woodfuel statistics become more reli-
able and updated more regularly, as is the case this time.

2.6 For reasons of accuracy, the comments below therefore refer
only to commercial energy, excluding woodfuel. The main
tendencies comparing the 1990 and 1989 energy balances, are
as follows:

2.6.1 Consumption of total commercial energy, in
comparable units (Peta Joules - PJ) records an
increase of about 4%, reversing the decline
recorded during _he previous year. The overall
economic movement in the SADC area - as measured
through the use of commercial energy, was
positive during 1990.

2.6.2 Overall electricity generation measured _n PJ,
increased Dy about 4% - in spite of the Kafue
Gorge Power Station (Zambia) having not yet come
back on stream after the 1989 fire accident. In

spite of the aftermath of the Kafue Gorge fire
accident however, SADC hydro-electricity
generation during 1990 was kept at the same high
level as during 1989. Thermal generation
increased by about 16%, increasingly using also
diesel and jet fuel in addition to coal.

2.e.3 The overall coneumption of petroleum products has
increased by some 9%: Gasoline consumption by
about 5%, jet fuel by 20%, and kerosene _y more
than 20%. (Therefore, the possible negative
effects of the Gulf Crisis during the second half
of 1990 cannot be traced in consumption of
petroleum products.)

2.6.4 Coal production has stabilised during 1990 at the
level of 1989, after a sharp decline during 1988.
While the use of coal in mining remains the same,
direct indurtrial use of coal has declined,
compensated by a parallel increase _n the use of
coke. The production of coke has increased
sharply - almost quadrupled.



2.7 The conversion factors used in the 1990 energy batance
(Table 1 below) are as follows:

Coal 29.3 G/t Diesel 42.5 G/t
Botswana coal 24.0 Fuel oil 41.5
Cok_ 26.4 Charcoal 33.1
Crude oil 42.6 Biomass 13.3
LPG 45.5 Ethanol 16.54
Gasoline 44.0 Electricity 3.6 J/Wh
Jet-fuel 43.2 woodtuel 11.4 G/cm
Kerosene 43.2
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3.4 Financial Assistance

Friday, February 11, 1994

The sessionwas openedwithremarksby Mr. Peter Cover of
the Office of Planning and Environment,Office of Fossil
Energy, U.S. Department of Energy. Mr. Cover gave a
presentationon Clean Coal TechnologyExport Programsof
the U.S. Governmentand introducedthe speakers for the
day. The program was then opened for comments from
industry.Thissummarybrieflyreviewsthe pointsmade inthe
formal presentationsand the industryresponse.

Peter Cover, U.S. Departmentof Energy

The Governmentis alreadyaware that financingis crucialto
internationalclean coaltechnology(CCT) projectsdue to the
large investmentsrequiredandthe complexityand lengthsof
the transactions. The potential worldwide capital
requirementsare very large and most of this capitalwill be
required in the Pacific Rim area (especiallyChina) and in
countriesintransition.

These large investments present both benefits to the
countries involved and business opportunities for U.S.
industry. Benefits _or the countries involved include
advancingenergyand t_lectricitysupply,increasingefficiency,
lower pollution, economic development and energy self-
reliance. Business opportunities are for U.S. project
developers,architect engineer/constructorfirms, equiprnent
vendors, service suppliers, financial institutionsand fuel
suppliers.

Projectfinancingis difficultin many of the key CCT markets
bothbecauseCCT investmentsmustcompeteforfundingwith
other potentialinvestmentsthroughoutthese economiesand
the risk profile of some of these countriesis poor. As a
result,a largegap in foreignexchangeneeds, onthe orderof
$28 billionper year, may arise beyondwhatcan be provided
by traditional lenders such as multilateral and bilateral
organizations. The gap can only be filled by private
investment.



The U.S. Government is committedto helping solve these
problemsby helpingcountriesadapt to the requirementsof
privatepowerand by workingwith U.S. industryto closethe
gap. Closingthe gap will requiredevelopersfocusingon key
markets,encouragingprivatefundingandmakingU.S. export
finance programsmore effective.

The key question is how the Government can stimulate
private investment. Industry inputis invited.

William Franks,SouthernEnerav International

Southem Energy International, a subsidiary of Southern
Company Services, has been workingfor several years to
develop power projects in Central Europe. Like other
investors,they have foundthisto be difficult.Of a totalof 25
independentpowerprojectsunderdevelopmentinthe region
since1989, onlytwohavegoneto financialclosureandthese
have been in the former East Germany, now part of the
unifiedGermany. (Some other projects,however, are close
to closure.) Difficultiesare presented by barriers in the
commercial and legal structures, economic impediments,
politicalissuesand differencesin businessculture.

Legaland commercialbarriersinclude:

• Gaps in the legal system in terms of requirementsfor
special approvals for foreign owned companies and
unusualaccountingtreatments.

• Lackof experiencewith projectfinance and the amountof
documentationrequired.

, Lack of transparencyin commercialarrangements.

One majoreconomicproblemis low priceof electricity,which
makes it difficultto sell power profitably. These pricesare
estimatedas below:



RepresentativeElectricPrices in Central Europe
(U.S. Cents per kWh)

Household Industrial
Czech Republic 2.7 5.3
Germany (East) 13.8 15.0
Hungary 4.1 6.0
Poland 5.5 4.0
Slovakia 2.7 5.3

It is no coincidencethat the only countrywhere IPP projects
have closed is the formerEast Germany.

Other economic problems include inflation,devaluation and
convertabilityrisk. There isalsono trackrecordwithwhichto
project costs.

Political obstacles include the need to resolve political
priorities,governmentagencies that lack coordinationand
delayed privatizations.

Isolationfrommarketeconomieswhichhasledto unfamiliarity
withWesternfree marketprinciplesand lackof understanding
ofthe financingprocess.CentralEuropeansneedadvice,but
they are often reluctantto pay for it.

A wide varietyof stakeholders,includingworkers,managers
and politiciansare involvedin power projects. This means
thata widevarietyof concernsand nationalandpoliticalpride
are often issues.

In the longrun,opportunitiesare substantial,butpatienceand
stayingpowerare required.

Earl R. Osterstock,Air Productsand Chemicals,Inc.

Air Productsand Chemicals is part of a consortiumof U.S.
and Czech companiesthat are workingtogetherto develop
the SynchemGasificationCombinedCycle plant in Litvinov,
Bohemeia,part of the heavilypolluted'BlackTriangle' of the
Czech Republic. Other membersof the consortiuminclude
Texaco, MissionEnergy, General Electric,and Chemitrol (a
Czech petroleumrefiner)and Doly& Upravnyand Komorany
(DUK, a Czech miningcompany).



The projectwillburna mixtureoflocally-minedligniteand
excessresldualolifromthenearbyrefinery,Theprojecthas
severalfactorsfavorlngit:a largelocalcoalsupply,available
resldualoii(dlsposalofwhichwasbecomlngaproblem),large
cogeneratlonpotentlalat therefineryand strongpubllc
supportduetotheeconomicandenvlronmentaladvantages,

The projectisuniquebecauseitisthefirstapplicationofa
state-of-the-artslagglnggasifieron CentralEuropeanbrown
coals,ItwlllgreatlyreduceemisslonsIntheregion,removlng
75 percentofallmajoremissions,

The feasibilitystudy,justcompleted,wasfinancedby DOE's
FIETOP program. The partnersare nowworkingtowards
financialclosingandhopetohavethe projectincommercial
operationin 1998. The U.S. partnerswillabsorbthe major
risks. The projectwillgenerate6,000 to 8,000 jobsin the
LI.S.through$300millionofU.S. involvement.

The developersfaceseveralmajorchallengesin developing
the project:

• Projectfinanceis newtothe CzechRepublic.

• Establishmentof long-termcontracts in midst of a
transitionaleconomy.

• Major partners and customersare in the middle of
privatization.

• 1997 environmentalcompliancerequirementsmandates
imposea tightschedule.

The partnersare now workingto structurethe project
financing.It usesa mixof debtand equityfroma varietyof
sources,includingprivatefunding,multilateralbanks and
exportcreditagency. The Czechgovernment'spositionwill
be critical;someguaranteeswillbe required.

A25-yearcontractwasjustsignedfortheproject.Cashflows
fromtheprojectwillcoverdebtserviceandtheprojectassets
willbe collateralforthe loan.



Several financingchallengesare faced, including: securing
Czech governmentguarantees,developingsecurecontracts
(for fuel, power, steam and grld sales) and mitigatingthe
concerns of lending institutionsabout exchange rates and
privatization.

The U.S. Govemment can help in several ways:

• Expressing interest and support for environmental
technologiesandtheir transfer.

° Expressingconfidence in U.S. CCTs.

• Having localembassieshelpwith localcontacts.

• Urging host governments to facilitate necessary
commercialcontractsand guarantees.

• Assistingin structuringappropriatelonger-timefinancing
consistentwithtermsof the specificdeal and the needs of
the hostcountry.

Howard Feibus, U.S. Departmentof Enerav

The U.S. Department of Energy has been working with
Poland since 1989 in a cooperativeprogramwith the U.S.
Agency for International Development. This effort has
includeda projectto reducesulfurdioxide emissionsat the
Skawina Power Plant near Krakow. Througha competitive
procurement, a U.S. wet flue gas desulfurization(FGD)
process was selected for demonstrationon one of the
Skawina plants11 x 50 MW boilers. As part of thisproject,
the Polish Government accepted an option to add an
additional desulfurizationunit to a second boiler with the
additionalcostpaid for by Poland.

The Polishcost was fundedby the Ecofundof Poland. This
fund was created by the Club of Paris by allocating 10
percentof forgivendebtto environmentalinvestments.Much
of the debt forgivenwas by the U.S. and so American firms
may doa significantshareof the workfundedby the Ecofund.



Power plants in Poland and the rest of Central Europe are
often seriously overstaffed. Skawina has over 1000
employees. Labor issues are crucial.

The cost of electricity has increased in recent years and is
now adequate to pay for the project and coal prices are
realistic.

Since the project was initiated in 1989, the Government has
changed in Poland, and this change has had a significant
impacton the Polishpower industry. One major impacthas
been that free funding is no longeravailable from the Polish
government and plant, and regional managers now have
differentincentives.

Owen Cvlke, Agencyfor InternationalDevelopment

Mr. Cylke works with the U.S.-Asian Environmental
Partnership,which workson energy efficiencyand pollution
preventionprojectsin Asia.

The Partnership is working with India to examine the
applicability of coal beneficiation and to attract private
investorsto coal beneficiation.

They are workingto make the case for U.S. technologyin
Thailand and Indonesia. In Thailand, the Partnership is
workingwiththe ElectricPowerResearchInstituteto develop
a long-termrelationshipwith the utilityEGAT. Also, a $1
billionwater treatmentfund has been created for Thailand.

The Agency for International Development (AID) has
established a $1 million fund at the Overseas Private
InvestmentCorporation(OPIC) for pre-investmentstudiesfor
international environmental projects. OPIC financing is
concentrating on efficiency improvement and pollution
abatement projects

AID itselfmay soon have creditauthority. A key questionis
what additionalincentivesare needed for U.S. technology?
How can AID best obtain financing leverage? The U.S.
Governmentneeds advice from industryon how to structure
financialassistanceto help U.S. productsand services. It is
already clear that there is a need to develop local capital
markets.



RichardStern, U.S. EnvironmentalProtection.Agency

The Environmental Protection Agency (EPA) has just
launched a major internationalEnvironmentalTechnology
Initiative, details which were publishedin the January 28
Federal Register (Page 4067). This involvesa $1.8 billion
commitmentover 5 years.

EPA has extensive internationalstudies. For example,EPA
is working with Poland and the Ukraine to develop
demonstrationsof FGD. It also has a NOx controlreburning
projectinthe Ukraine,is supportingthe Indiangovernmentin
particulatecontroland is involvedin remedtationprojectson
abandonedSoviet airfieldsin East Germany.

The U.S. EnvironmentalTrainingInstitute(ETI), underfunding
from EPA, has programsto determine environmentaland
technologyneeds in developingand transitionalcountries.
ETI is also developingto fund the part of projectbetween
feasibilityassessmentand commercialoperations.

EPA is funding10 elements of the U.S. TIES programat $7
million.

EPA wants to do a FGD project in China under ADEPT
funding.

Zack A!!en,CoastalPower production

CoastalPoweris an independentpowerproducerwithoffices
and activitiesin Poland. His firm is now negotiatinga power
plant projectin Poland.

The majorproblemhis firm has is that theyare workingin an
undevelopedprivate sector to develop major infrastructure
projectsand the Poles are not yet ready for that.

The Poles are havingtroublecomingto gripswiththe reality
of realisticenergyprices.

Poland has established strinnent 'missions regulations
effectiveJanuary 1, 1998, but nothinghas been builtyet to
meet them.



Central Europeans do not understand how business works.
They have many misconceptions that make it difficult to
negotiate with them. For example, they cannot understand
why developers would need a 25-30 percent return to account
for the large risk. A major problem isthat many managers do
not know what to do now that "free money" is no longer
available from the central government.

A U.S. Government program is needed for American business
school teachers to show top officials in transitional countries
how Western capital markets work.

Labor is a major problem; the threat of strikes and complaints
is omnipresent.

People in Poland are having trouble paying electricity bills,
which have skyrocketed out of the capability of many
individuals or businesses to pay. Poland is broke, but there
are cash flows that do cover costs of many operations.

It is important to set precedents so that projects can be
replicated.

Other Industry Comments

Government can help by working with other countries to
create conditions where industry knows what the "rules of the
game" are. Several areas are important: utility regulations,
fair bidding procedures, and known environmental standards.
Even though utilities may be privatized, the rules are so
uncertain that government guarantees are still needed that
they will not change the rules on which the projects are
developed.

Governments can work with developing and transitional
countries to develop local capital markets from which
financing for projects can be obtained.

World market is limited if there _sno one to take overall risk
of plant performance; would government involvement help?

A problem with IGCC overseas at the present time is
technical risk. Government must help.



An engineering firm representative said that getting paid after
project completion is a problem,

Industry people need to go into plants and offer service; it's
an effective marketing tool. With regard to permitting in Asia,
the Czech Republic, Former Soviet Union, it is often not clear
whether to go to the central or local government; it was
suggested that all bases be touched.

Help host transition country develop standard offer contracts;
help host country establish "transparent" emissions standards.
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Presentation by Jack S. Siegel
Acting Assistant Secretary for Fossil Energy

Clean Coal International Technology Transfer Program
February 10, 1994

It's obvious from the turnout here that there is an interest in the
export of technology and, in this case, clean coal technology. I very
much appreciate all of you coming to this workshop. A lot of you are
old friends and it's great to see you again. We have representatives
from at least 13 embassies that I know of that are here as well who
will join in discussions adding a lot to this workshop.

Over the past 15 years, about $10 billion dollars of U.S. government
and U.S. industries monies have been spent on research and
development of clean coal technologies. Those technologies have
advanced dramatically since the late 70s, early 80s. In fact on top
of that $10 billion dollars, another $7 billion has been spent or made
available for the 45 projects that are in our Clean Coal Technology
Program. That program too is progressing. Three of the projects
have been completed. Twenty of them are in operation throughout
the United States. Quite a number of others are in construction and
the rest in design. Besides those being demonstrated, many of the
CCTs now are being deployed commercially throughout the United
States and other parts of the world. Pollution control and advanced
coal preparation technologies, as well as, circulating fluidized beds
and now, integrated gasification combined cycle are rapidly moving
into the commercial marketplace.

Today, the largest markets for these technologies are outside the
United States. U.S. electricity growth has slowed dramatically.
Baseload power generation is not being built at the pace it was back
in the 70s here in the United States but in other parts of the world,
the developing world in particular, many thousands of megawatts,
are being built and are planned for the future. In countries like
Eastern Europe and the former Soviet Union other market needs
exist. Although their demands for electricity are not growing, their
interest in refurbishing existing plants and controlling the emissions
from those existing plants are growing and, therefore, opening up
markets for these technologies. As a result we, the Federal
Government,feel that thereare thingsthat we couldprobablydo to
help you get a large marketshare in thisgrowingworldmarket.



(VIEWGRAPH 1)

There are a number of driving forces behind our interest in the
export of clean coal technology and they are summarized on this
chart. The Energy Policy Act, which was passed a couple of years
ago, contains several sections that deal with the transfer of clean
coal technologies abroad. It also has some provisions that deal with
the transfer of renewable energy and environmental technologies
abroad. Those programs also are being worked in conjunction with
ours, but today's meeting is focused on clean coal technology. The
President's Global Climate Action Plan, which you will hear more
about in just a few minutes from Sue Tierney, contains a section
dealing with joint implementation, consistent with our program. In
addition, this Administration has determined that export of U.S.
technology is a key element of its economic strategy. Lastly,
Congress, in our fiscal year 1993 appropriations for the Clean Coal
Program, requested that we prepare a report by May of this year on
how much money we have left over in that program and what our
intentions are for the use of that money, including our intentions for
using some of the money for clean coal export initiatives. So all of
these factors are driving us to focus our attention today and in the
future on the export of clean coal technologies.

(VIEWGRAPH 2)

We have been working over the last year and a half to develop a
strategy for a clean coal export program. That strategy is based
upon a lot of input that we have received from our stakeholders. For
example, we are required by the Energy Policy Act to prepare a
couple of reports on the export finance programs for clean coal
technologies and on foreign markets for U.S. clean coal
technologies. Those interagency reports were prepared and
submitted to Congress. The Department of Energy's Clean Coal
Technology Export Program is coordinated through the Trade
Promotion Coordination Committee of the Department of Commerce.

As a result, every federal agency that has an interest in export is
involved in the discussions that we have been having on our
program. There is a sub-group of the Trade Promotion Coordination
Committee that focuses strictly on clean coal technologies and the
Department of Energy is the chair for that sub-group. There have
been a lot of discussions in that group on the proper role of the



VIEWGRAPH 1

DRIVING FORCES

• Energy PolicyAct Sections1331 and 1332

• President'sClimateChange ActionPlan Joint Implementation
Initiative

• AdministrationStrategy for EconomicSecurity

• FY 1993 Appropriations- Report on Status of CCT Funds

VIEWGRAPH 2

BASIS FOR PROPOSED PROGRAM APPROACH

• Reports to Congress Requiredby Section 1331

- Clean Coal TechnologyExport FinancePrograms
- ForeignMarkets for U.S. Coal Technologies

• TPCC Clean Coal SubgroupSupport

• Trade Missionsfor U.S. Clean Coal TechnologyFirms

- Eastern Europe
- China
- Pacific Rim

• Meetings with U.S. Trade Agencies

• Meetings with Industryand Trade Groups

• IndustryRecommendationsfor "Showcase"Demonstrationin
China



federal government in promoting and supporting U.S. industry in the
export of these technologies and those discussions have been key
to defining a proposed program that we want to outline for you and
discuss with you today.

We have been involved in a number of trade missions that also are
focusing our views on the proper Federal role in exports. In fact,
many of you have been involved in those trade missions with us
throughout Eastern Europe, to China, and to other countries in the
Pacific Rim. Those trade missions have taught us a lot about the
markets, opportunities, and the barriers that exist as well and how
the federal government can help deal with those needs. We have
had a number of meetings with the U.S. Trade Agencies, like the
Export Import Bank, the Commerce and State Departments, AID, the
Trade Development Agency, and others to talk about how we might
want to structure a program like this; how we could use the
programs that are available within the federal government as a team
to help support the industry in the export of these technologies.
Finally, out of our China electric power mission was a
recommendation to do a showcase demonstration project in China
and that too we are building into our strategy which I'll discuss in a
minute.

(VIEWGRAPH 3)

The export market for clean coal technologies is very large.
Between now and the year 2010, the market for clean coal
technologiesfor new and retrofit applicationsis expected to be
somewherebetween $600 and $800 billiondollars. That's a lot of
money. Makingthe assumptionthat abouta quarter of those sales
willbe sales that come from outsideof the countriesthat need the
equipment,thatconvertsto abouta $200 billiondollarexportmarket
forcountriesthroughoutthe world. Convertingthat intojobsequates
to about90,000 jobs peryear duringthat time period. You can see
at the bottomof thischartwhere the primarymarketsare andwhere
our focusof attentionhasbeen Chinastandsoutas the numberone
market butEasternEurope,SouthAsia,and the PacificRimare also
largeopportunities.In addition,thischart doesn'tshowother large
potentialmarketslike Mexicoand SouthAmerica.

(VIEWGRAPH 4)

I am going to talk a couple of minutesabout the proposal that we
want to discuss with you. Our export proposal for clean coal
technologiesis a three part program. The first part is for the



VIEWGRAPH 3

MARKET SUMMARY (1993-2010)

° ForeignCCT Market for New & Retrofit Facilities$600-$800
Billion

° Approximately $200 Billion of Exports for CCT Exporting
Nations

• Approximately 90,000 Person Years of Employment Per Year

• Largest Markets - Developing Countries

- China 126 GW Retrofit 200 GW New Growth
- E. Europe 170 GW Retrofit 10 GW New Growth
- S. Asia 50 GW Retrofit 75 GW New Growth
- Pacific Rim 35 GW Retrofit 10 GW New Growth

VIEWGRAPH 4

PROPOSED THREE PART PROGRAM

° Technical Support for U.S. Export Agencies, Multilateral
Banksand U.S. Industry

- Trade Missions
- Reverse Trade Missions
- ProvideAccess to ForeignOfficials
- Training
- Evaluationof Projects
- IdentifyMarket Opportunitie_

Many of These ActivitiesAre Already Underway



Department of Energy to provide technical support to U.S. export
agenciesand multi-lateralbanks and to U.S. industryto do things
like organizeor be partof trade missions. As I mentionedalready,
we have done a lot of those and we intendto do many more. We
intend to be involved in reverse trade missions where we bring
people fromforeigncountriesover here to see yourfacilities,to see
what capabilitiesyou have, what equipmentyou have and to work
withthemto helpthemdecidewhat theirneedsare sowe canmatch
supplierswiththe needsof the foreigncountries.We see as one of
our roles,alongwithotherfederalagencies,providingaccessforyou
to foreign officials. In addition, some agencies offer money for
trainingof people. Forexample,we have broughtoverhere, using
funds from the Agency for InternationalDevelopment,people from
Eastern Europe to get trainedon how utilit!esin the UnitedStates
makedecisions;howtheymake decisionson technologies,and how
managementdecisionsare made ina free marketsociety. We have
offeredtrainingin a wide varietyof areas associatedwith individual
technologiesand financing,amongother things. Again,we usually
use other agency'smoneyand in coordinationwithother agencies
to develop these programs. There is also training available in
countries offered by organizations like the Overseas Private
InvestmentCorporation.

We proposeto expandour involvementinprovidingtechnicalsupport
to internationalfinancialinstitutionsinthe evaluationof projects. For
example,we have a programwiththe World Bankwhere when the
World Bank is trying to scope out a projectthat deals with coal
technology,theywillask us to be a part of theirevaluationteam and
provide technical guidance to them and help them write the
specificationsfor the project. We have a similararrangementwith
the Trade DevelopmentAgencyand with the Export ImportBank.
So the Department of Energy acts as a technical arm to those
organizations and along with many of the other government
organizations,mostspecificallyCommerce,we are helpingto identify
market opportunitiesfor these technologies. As I mentioned,all of
these activitieswe are doing today and want to continue in the
future, and we would like your feedback as to whether these are
effectiveprogramsand how we can make them moreeffective.

(VIEWGRAPH 5)

The secondelement of this programis to provide limitedfinancial
assistancefor showcasedemonstrationprojects. We have learned
indiscussionswithyouanddiscussionswithrepresentativesfromthe
foreigncountriesthat the bestway to transferadvancedtechnology
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PROPOSED THREE PART PROGRAM (Continued)

• Provide Limited Financial Assistance to "Showcase"
Demonstrations

- China - Advanced PowerSystems (IGCC)
- Eastern Europe - Upgradeof ExistingPlants

• Provide Cost Sharing for Project Development Definition
Activities

- ExpandForeignMarketfor U.S. Participation
- ReduceProjectRiskThroughImprovedDefinition
- ImproveAbilityto Raise Financing



is to actually get a few plants built and in operation in those
countries. We are proposinga demonstrationproject in China, an
integratedgasificationcombinedcycleplant. Also,we are proposing
a projectthatwouldlikelybe a refurbishmentof an existingcoal-fired
powerplant in Eastern Europe. Again,we'd likeyour viewson the
idea.

Ak The third part of our program deals with providingcost-sharing
money,not for feasibilitystudies,there is plentyof moneyavailable
from other agencies to do feasibilitystudies,but to go further than
thatanddo projectdefinition.Thoseof youthat are familiarwithour
Clean Coal TechnologyProgramknow that the first phase of our
programis projectdefinitionwhereyou willnot onlydo a feasibility
study,butobtainyourfinancing,get yourteam together,andaddress
all the issues that are associated with being in a position to

' determinewhetheror notyou feel thisprojectcan moveout on its
own. We have had discussions,with and obtainedthe supportof,
the Export Import Bankand the Trade DevelopmentAgencyon this
concept,if funds are available. We recognizethat you are at great
riskat the frontend of a projectwhere you are spendingyourown
moneynot knowingat all whetheryouare goingto be able to pullit
together. We are lookingat sharingthat riskand puttingyou in a
positionwhere youare goingto have all the data you need at the
end of that projectdefinitionperiodto goto the Export ImportBank,
or the World Bank or whereverwith a package that hopefullyyou
can sell to them and get the financingyou need for the project.

Those are the three elements of our proposedplan and those are
the thingswe wouldliketo discusswithyou at thismeeting.

(VIEWGRAPH 6)

One lastpoint,the Presidentsubmittedthe fiscalyear 1995 budget
on Monday afternoon. There are three pieces of that budget
associatedwith ourplan that I want to bringto your attention. First
of all, we requesteda firstpiece of fundingfor the China integrated
gasificationcombinedcycle demonstrationproject. We also asked
for the first piece of the Eastern Europeanrefurbishmentproject.
And, we gave Congressa heads up that in our fiscal year 1996
budget we are going to be asking for some funds for the project
definitionpart of our program. Allof these fundsare goingto come
from the existingClean Coal TechnologyDemonstrationProgram
excessfunds. That's ourproposalto Congress. Takingthesefunds
fromthe existingCleanCoal Programis goingto haveabsolutelyno
impact on the forty-five projectsalready in the program. That's
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SEEKING AUTHORIZATION FOR FY95 AND FY96

($millions)
FY95 FY96

China Demonstration 19 31

Eastern Europe 1 24

ProjectDevelopment Fund (Sec. 1332) 0 25

Totals 20 80

Source of Funds- ReprogramFundsfrom CCT ProgramNo impact
on CompletingCurrentCCT Program



clearly our highest priority. We want to make sure that those
projects are fully funded and successful but we think we have
enoughadditionalfundsthat we couldinitiatethisexportinitiativeas
well.

(VlEWGRAPH 7)

Now for the purposeof thismeeting,I have brieflysummarizedour
proposal. Now we need to hear from you. We want to know if this
isthe way we oughtto be focusingour resources. If not,how should
we do it? Where shouldwe be focusingour resources? Are there
specificcountriesthat shouldbe ourhighestpriority?Obviously,we
don't have the resourcesto coverthe entireworldso we need your
help in focusingus on those marketsthat make the mostsense to
concentrateon. You are going to hear from a number of people
from foreignembassiesaboutthe marketopportunitiesthat exist in
their countriesand, hopefully,that willhelp us inthe discussion.We
are lookingfor your inputon a lot of very trickyissues; issues like
whetherwe limit thisprogramto U.S. companiesand what a U.S.
companyis -- how do we define that? What is the mostusefulform
of assistance? Shouldit be a grant? Shouldit be a cooperative
agreement? Shouldit be some otherform of financialassistance?
And a wide varietyof other issuesthat are laidout inthe materials
that Howard Feibushanded outto you.

I thinkthere is a lotwe have to do in the nextcoupleof days. It's a
very ambitiousagenda,but I thinkwiththe expertise we have in the
audience,there is no doubtin my mindthat we are goingto get out
of this what we need and hopefullyyou will as well. So I look
;...ward to a very fruitfulnext coupleof daysand again I thank you
very much for participatingin thisvery importantmeeting.
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Good morning everybody. I thought I would talk a little bit about the
Clinton Administration's environmental initiatives in climate change.
This is important for understanding our position in international
energy and environmental policy. It is relevant to you, in addition,
because it's the framework in which to describe to you our proposal
and ideas for what we call "joint implementation", that is, programs
that would enable U.S. firms along with firms in other countries to get
together to make investments that would lead to greenhouse gas
emission reductions, some of which could involve clean coal
technology. So I want to talk about the framework in which such
clean coal technology projects could operate. I'm also going to talk
about other aspects associated with our program for greenhouse gas
emission reductions.

Let me start with a very big picture. To do so, I must reference as
the startingpointthe internationalglobalenvironmentalagreements
that were made in Rio in 1992. In theseagreements,the signatory
countriesto the framework conventionon climate change made
commitmentsto do what they could to reduce greenhouse gas
emissionsto the point at which concentrationof greenhousegases
inthe atmospherewouldnotbe damagingto the globalenvironment.
Under this internationalframework, the U.S., and other countries
aroundthe world,mustprepare actionplans,due to be deliveredto
the internationalcommunitythis fall.

In anticipation,PresidentClinton asked the Administrationlast year
to begin to developa strategyto cost effectivelyreduce our own
greenhousegas emissionsthisdecade. He set the goal of having
the U.S. reduceitsemissionsof greenhousegasesto 1990 levelsby
the year2000. (VlEWGRAPH 1) Inpracticalterms,that goalmeans
thatwe wouldhave to cutouremissionsof greenhousegases by 10
percentby the year 2000. To meet the President'scommitment,we
had to figure out what this country needs to do to reduce its
emissionsgrowthso that it's backto 1990 levels,and that'sabouta
10% reductioncomparedto what thingswouldotherwisebe. The
Presidentaskedthe agencies,whichincludedthe White House,the
Departmentof Energy, the EnvironmentalProtectionAgency, and
many othersto figure out how to do thiscosteffectively,to do it in
ways that woulduse market incentivesand marketmechanisms,as
opposedto commandandcontrolstrategies. We setoffto work;we
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met with lots and lots of people; we turned every possible stone to
uncover ways in which we could reduce greenhouse gas emissions
using market forces. In the fall, the President presented the plan, in
which we identified 44 programs in which we could domestically
reduce our greenhouse gas emissions by the target year, the year
2000. Those strategies essentially use partnerships in which we
leverage U.S.Federal investments, principally in the form of technical
assistance, with private funds to yield energy savings, reduced
energy costs, and resultant greenhouse gas emissions reductions.
About two-thirds of the emissions reductions will come through
energy efficiency improvements; that's improvements in energy use,
as well as energy generation and transmission systems.

The programs focus on improvements in end uses of electricity and
other fuels in homes and in businesses. Additionally, we include
new technologies and fuel switching in combustion of fossil fuels; in
doing so, we avoid greenhouse gas emissions production. The 44
programs we came up with touch all the greenhouse gases, whether
methane or CO2. We are trying to reduce all of them collectively.
We are not only focused on sources of production of emissions, but
we also looked at programs that would enable us to sequester or
hold carbon in plants, so some of these programs involve
improvements in agricultural techniques that increase production of
biomass for use in energy production. Finally, we looked at how to
reduce greenhouse gas emissions in all sectors. That means not
only the electric and natural gas utility sectors involving the
production and distribution of energy, but also in the end-using
sectors. We have a major program to improve the efficiency of
motors in the industrial sector, as one of the ways in which we would
avoid combustion of fossil fuels. Additionally, we looked to see how
we could improve emissions growth, especially in the transportation
sector. We have work ahead of us to continue to figure out how to
do that effectively. In this country, as you know, we have not been
fond of enacting gasoline taxes and we have to figure out other ways
to reduce the growing emissions associated with the transportation
sector.

Let me talk for a minute about the utility sector where we have a
very exciting program. In this "Climate Challenge" program, we are
trying to get the utilities themselves to make commitments to reduce
their own greenhouse gas emissions. The Secretary of Energy in
the past year has signed agreements with about 75 utility companies
and power suppliers around the country. These companies and the
Department are in the midst of drawing up agreements under which
individual companies would commit to taking actions to inducing the
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countries in transition to make investments in projects that will
reduce greenhouse gas emissions. The other way for countries to
act together under the global climate convention is joint
implementation. Today, in Geneva, the parties are discussing what
terms and conditions countries will agree to in order to jointly
implement climate change under this joint implementation approach.

Let me give you an idea, by example, of what is meant by joint
implementation. Please remember as I give you these examples,
that these are hypotheticalpossibilities,sincethe rulesof the road
are not set. One could imagine the followingkinds of examples
being possiblejoint implementationstrategiesin the future.

Let's choose as the first one a clean coal technology approach.
Let'ssay a developingcountryhas plannedinitselectricsupplyplan
to develop a coal plant. In my hypotheticalcase, assume that the
plan itnot fora cleancoal plant. Let'ssay it is a relativelydirty,high
sulphurcoal plant,and wouldnot utilizeadvancedtechnology. In a
joint implementationscenario,one could imagine that a U.S. firm,
whether it is an equipment vendor, or a utility that has made
commitmentsto reduce its greenhousegas emissions,decidesto
come up with an investmentto cover the incrementalcostsabove
what the country would otherwise have had to pay to install the
traditionalcoalplant. Withthisincrementalinvestment,theefficiency
of that plant increasesthrougha clean coal technology,and there
are relatedimprovementsingreenhousegasemissionsfor the given
electricaloutputof the plant. One of the questionsthat is now the
subjectof the internationalagreements is who gets to countthose
emissiongains, intermsof keepingcrediton the intemationalroster
for greenhousegas emissionsreductions. One of the thoughtson
the table isthat the investor,whichinmy hypotheticalwas the utility
companyin the U.S., who is seekingto reduce its own emissions
tab, wouldmake the investment,trackthe efficiencyimprovements,
trackthe expectedgreenhousegas emissionsreductionsandcount
it on the U.S. rosterand itsown company-specificledgeras one of
its actions. That's one kindof approachthat peoplehave in mind.
As you might imagine, there are enormousissuesassociatedwith
how you make sure that you don't doublecount. The clean coal
technologywouldn'thavehappenedanyway. You mayneedto work
out an appropriatesharingof the emissionsreductionsbetweenthe
hostand investingcountriesand the hostand investingfirms.

Let me talk about a secondexample. This is an example that exists
today,althoughit is nottodaycountedas a jointimplementationplan
or program. This is an example of a real live agreement,one that



exists between a U.S. utility company and foreign entities: New
England Electric Systems forestry program in Malaysia. New
England Electric System has made commitmentsto reduce its
greenhousegas emissions,and in so doinghas lookedforways to
offset its local sources of emissions. One way is through
sequesteringcarboninternationallythroughimprovementsin forestry
and loggingpracticesina largeplantationinMalaysia. A numberof
concrete agreements exist, agreements among NEES and the
Malaysian'sforestryprogramthat makesure that the improvements
in the forestry practices are maintained over time. There are
agreementsandanalysesthatmakevery clearwhat isthedifference
in the amountof carbon sequesteredin this plantationas opposed
to the traditionalforestryand loggingpractices.There are veryclear
trackingsystemsset up so thatthe New EnglandElectricSystemis
confidentthat what theyhave investedinwill lastfor a knownperiod
of time.

Let megiveyoua thirdexample, which is a projectunderdiscussion
today. Like the other examples, this one of coursedoes not get
credit in the joint implementationscheme because,again, the rules
of the road have notbeen decided. In thishypothetical,U.S. utility
companieswhoare interestedinoffsettingtheirowngreenhousegas
emissionsreductionsare interestedinexploringinvestinginactivities
in the Czech Republic. Today, there is a relativelydirty electric
generatingsource; there are very dirty local sources _f heat in a
nearbyclusterof apartmentbuildingsand commercialofficespace.
The proposalisfor the U.S. investorsto fundthe creationof a district
heatingsystem,fuel switchingand the at the powerplant, anda co-
generationplant. The resultwillbe lessgroundlevel pollutionand
greenhouse gas emissions associated with the fuel switching
efficiencygains in the upgradedpower plant, and a co-generation
system that will create district heating enabling the locality to
shutdown their very dirty local boilers. This is apparently an
investmentthat would otherwisenot take place because the local
governmentcould not fund this on its own. The idea is that the
parties involvedwould share in the greenhouse gas emissions
reductions.

These are examples of what people have in mind when they talk
about joint implementation. There are enormously complex,
controversialand importantpolicyand technicalquestionsthat need
to be resolved so that countries gain confidence that these
approaches are viable and fair. The roles must avoid double
counting, to make sure that what is done through joint
implementationwouldn'thave happened otherwise,to ensure that



greenhouse gas emissions are quantifiable and don't lead to
increaseselsewhere. There are questionsagain associatedas to
whowill'own" the reductions.There were questionsassociatedwith
howtransparentthe emissionsreductionsmustbe, so that peoplein
the internationalcommunitywill knowwhat happened.

Workingoutanswersto thosequestionsisveryimportantto the U.S.
for lotsof differentreasons. For example, there isn't likelyto be
enough government-to-government funding via the Global
EnvironmentFacilityto make the needed levelof investment. If we
can usemarketsto advanceinvestmentincost-effectiveandcreative
solutionsto greenhousegas emissionreductions,therewill trulybe
win-win solutions. There will be solutions that work for the
environment.There willbe solutionsthat workfor the sendingand
receivingcountry in terms of technologycooperation,in terms of
technology transfer, in terms of export and import, in terms of
investmentthat mightnot otherwisetake place. We thinkthat the
U.S. has an enormous responsibilityas the largest emitter of
greenhousegases in the world to do what's necessary insideour
bordersto take care of our own emissionslevels. We recognize,
however,that even if we did everythingperfectlyto reduceourown
greenhousegas emissions,the growthingreenhousegasemissions
intemationallywould stillbe growingrapidly in other parts of the
world. We can be helpful through investing in cost-effective,
creative,low-marginal-costreductionapproachesinternationallyand
help solve this problem together. So we are very interested in
havingthe termsandconditionsof jointimplementationworkinways
for all countriesin the world, includingourown.

(VlEWGRAPH 3)

The last overhead slide showsour proposalfor how we think we
couldhelp enable the worldcommunitygain confidencein thisjoint
implementationapproach. In the President'splanpresentedthisfall,
there is a joint implementationpilot. In it, companiesmay make
proposalsfor joint implementationprojectsto a team of evaluators
in the U.S.. These projectsin fact could be offered by a private
company,or a localgovernment,or a federalagency,suchas DOE's
Clean Coal projects. The federal reviewcommitteewouldapprove
them, andset up protocolunderwhichwe wouldtrackwhat'sgoing
on. We wouldsee what the investmentis; we wouldsee what the
greenhousegas reductionsare; we would set up a system under
which we wouldknowwhat is happeningover time. With that we
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would inventory what is happening. We would set up a way for the
public to see what's going on and get confidence that this system
can work.

Our proposal in pilot form has just been published in the Federal
Register. We are receiving comment until the end of this month.
There are many who have commented to date who believe that the
system, as proposed, is unnecessarily complicated. We will look to
see how we can ensure that our objectives, which are to show the
world that this can work and therefore that it's transparent, are
batanced with the incentives needed to motivate people to develop
projects.

We think this pilot approach is a sensible one. It is what we are
proposing today in Geneva as the strategy that the international
community should also use in order to become comfortable with
allowing joint implementation schemes. We think that without this
opportunity, the world will collectively spend more money on reducing
greenhouse gas emissio==sthan otherwise. Without it, we could
crimp investment opportunities from host and investor countries, and
crimp win-win technology transfer, which would be a shame for
economic growth in countries all around the world. Therefore we
hope very much to work with other countries to determine how we
can all cost-effectively reduce greenhouse gas emissions while
attending to all countries' needs for economic growth and
competitiveness.

Thank you.
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ASSESSMENT OF THE CLEAN COALTECHNOLOGY APPLICATION
POSSIBILITIES IN RENELAND PRESENTATION OF FINANCING
POSSIBILITIESFOR THE REHABILITATIONWORKSCONSIDERED
AT PRESENT

11Rhnrt ovarviAwof RFNF! undJt_aituAtinnwithnmah.,RIRan thn_r_ntfired
thermaloowerolants.

'the overallcapacityinstalledat presentinthe ele,.-'tricpowerplantsoperated
by RENEL ts of 19,15gMW, of which7558 MW are generated on coal, 5923
MW on hydrocarbonsand ,5718MW in hydropowerplants witha shorter
operating time,meant to cover thepeak demand.mainlyOut of the total
installedcapacity,about2838 MW Is constanrtlyunavailable,The rest of the
installed¢apacityis usedonlypartially,at smallerloads, owingto the
tcv-'hnicalunavailabilityof tho units,to thes¢ar¢¢ityof fuel or avondue to =

smaller energydemand,Thus,theavers,gooperatingpoweris of 8000 to
8,500 MW, The operatingstrategyie aiming at an exhaustiveutilizationof the
capacitiesgenerated on domesticooal,in sofar the availablepower and time
of the existingunits allowsthis;theelectricpowergeneratedon
hyclrnc.arbon.qhAIng IArolya._soniatodwith the Io('JIIsupplyof Industrialsteam
and hot water for heatingpurposesextractedfromcogeneratlonpower units.

Mostof the powergeneratedon coal Is basedon domestic lignitewiththe
characteristicfeaturesgivenunderAppendix1,
The restof powergeneratedon coal isobtainedfromcoal mix whichis an
outcomeof the domestichardcoal mixedupwitha make-upof imported
hardcoal, The characteristicfeaturesof thisfuel is listedunderthe same
Appendix.
For starting and flame support,heavyfueloilor gas is used,
The boilersrunningon ligniteuse preparationplantswith fan mills,
combustionwith direct blowing,burnerswithparalleljets andtangentialair
blowtngcombustion.Mostof theboilemare providedwithafter - oombuotlon
grates because of theveryhighxyfltecontentof the lignite.
The boilemrunningon hardcoal are providedwithhammermillsand direct
blowingcombustion plantswithvortex burners, Some InstallationsNave been
retrofittedto enablethe useof thecrushingmills,
'the initialdesign didnot provideFGD and nox removalpro(;edures.All
boilerswere providedwithelectrostaticprecll:)itatorefor the retentionof
suspendedmatters.In mostcases,because the coal qualitydecreases
belowthe designvalue (dueto the Increaseof the _h content)the
performancmof the electrostaticprecipitatorsalsodropsbelowthodosign
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value,

The situationof the existinggeneratingcapacitiesmightbe characterisedas
follows:
- withsome ofthe ¢apacltles the forecast life-timehas expiredor is very
closeto the limit.
- from the restof the existingcapacities a largepart Is operatingwithspecific
consumptionrates and an availabilitydegreemuchbelow those forseen in
the design.
- the domesticextractionofthe powercoaland especiallyof ligniteif we were
to considerthe forecastson the restructuringofthe miningsectordoes not
cover thedemand of the existingcapacities.
The utilizationfactor of the Installedpowerhas been reducedmainlydue to
thedecline ofthe industrialsector,persuantto the socialand political
changes after 1989.
That Is why, the short-termstrategyon the generatingcapacities,developed
by RENEL, whichwas basedon studiesconductedby specialized Romanian
institutesand byforeignconsultancyfirmsdoesnot providemajorinvestments
inthe area of generatingcapacitiesin general(exceptfor the nuclear
programme)and i= mainlyfoccusedon rehabilitationworksmeant to extend
the life timeandto increasetheeconomicefficiencyof the existingcapacities,

;_/Shortpresentatiqn of the rehabilitationorogrammefor the generstine
canacitieson coal studfinancingl;olution=considered

A preliminaryassessment of the fundsrequiredfor rehabilitationhas been
performedwltr_inan inspectionbasedfeasibilitystudy conductedby the
EnglishcompanyMerz and Mc Lellanwhl¢llhas been selectedby
international biddingIncooperationwiththeWorld Bank.
The specificobjectivesprovidedfor theperiodto comeare the following:

- 2 x 315 MW or'=lignitewith fullcondensing,manufacturedby MAN Germany
and OEC Altshom- France;
- 2 x 210 MW runningon residuesresultingfrom thepreparationof hardGoal
in full condensation,manufaoturej;Iby CIS; the rehabilitationalso provides
the heatsupply fordistdotheating.

• conversionof 11 boilersof 420 t/It,manufacturedbyVulcan. Romania from
operation on domesticligniteto operationon Importedherd_.aalwiththe
specificfeatureslistedunderAppendix1. Consideringthe shortageof the
above mentionedlignite and the distanceofthe location as to the mining
fieldsthese boilersare still kept Inoperation and are at present Includedinto
the operatingframe of the cogenerationplants, but runon hard coal from the
irnpurt.
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Since RENEL does not have the necessaryfund= to financially back-up
these works especiallythe equivatent partto be financedin hardcurrency,
nagotlatlonswiththe WorldBankand other Internationalbodies are in
progressto InvolvetheseIntothe financing, besidesthe Romanlan party.

Accordingto the presentphilosophy,consideringboththe fund=available
and RENEL"spossibilityof thesubsequentpay backof loans, the problemof
environmentprotection to meet the existingrequlrenmantbut less the fitting
intothe $Ox emissionvalues(in so farthisasks for FQD Installations)has
been considered.

At present, RomaniaIs goingto pass the law for environmentprotection
whiohstipulatesthe observanceof the"technicaloondltionsconcerningthe
proteotionof the atmosphere"elaboratedbythe Ministryof Waters Forestry
and Environment.Appendix2 is givingan ebstraotof the se norms,namely
the part relatingto the emissionsfrom theelectricpowerplants,

3 / Estimationofthe necessaryamount of cleancoal technpIoavfor RENEL

So far, we have Indicatedthe Installationsrunningon coal whichneed to be
rehabilitated andhave been Includedinto RENEL's short term strategy,the
financingproblemsassociatedwiththese rehabilitationworksas well as the
relationshiogexistingbetweenthe rehabilitationprogramand the legislation
for the environmentprotectionwhich imposesthesame conditionson the
unitsto be rellabilitatedin the futureas those considered for the already
rehabilitatedones,butwhichcannotbe fullymet becauseof the scarecityof
financing sources.

On thisbackground,RENEL shows Its interestfor the employmentof clean
coal technologieswhiohhave been developedby the Department of Energy,

, especiallyfor thosewhichcan be applied In the abovementioned
rehabilitationprojectsandwhich meanwhileare ableto solve the conformity
with the environmentprotectionrequirementsas wellas the problemof
findingthe necessaryfinanolalsupportfor theseworks.

drawn..up by
O=avlan Pavnotescu

Head of RehabilitationDepartment
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No. Field out the project proposed to

Project Denomination . months, carry out the
project
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0 1 2 3
I II Illl II I Ill Ill

ENERGY SECTOR

1. Investment carrying out at the 700 MW Unit 2 of CNE ,16 CNE Cernavod_i
CernavodA (Nuclear Power

Plant)

2. Rehabilitation on the expiration of the planned lifetime at 20 CTE Paro§ent
150 MW Group 4 (Thermal Power

Plant)

3. Rehabilitation on the expiration of the planned lifetime of
the groups:

. 50 MW Group 5 24 CET Isalni|a
- 315 MW Group 7 24 (Cogeneration
- 315 MW Group 8 24 Power Plant)

4. Rehabilitation within the planned lifetime of the groups: CET Brazi I
- 200 MW Group 8 24 (Cogeneration
- 200 MW Group 9 24 Power Plant)

5. Rehabilitation within the planned lifetime of 2x210 MW 2x18 CET Brfiila
Groups 1and 2 (Cogeneration

Power Plant)

6. Rehabilitation within the planned lifetime of (4xSOMW) 8 months for CTE Br_iila
groups I. 4. each group CTE Drobeta

Tr. Severin
(Thermal Power
Plant)

7. Rehabilitation on the expiration of the planned lifetime
of groups:

- 210 MW Group 1 12 CTE Mlntia
- 210 MW Group 2 12 (Thermal Power

Plant)
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8. Rehabilitation within the planned lifetime of:

- 120/15()MW Group 3 8 CET Pains

- 2x50 MW Group l alld 2 2x18 (Cogenerution
Power Plant)

9. Substitution of three hydraulic power units with 8 months for CHE Por|lle

increased power ones at CHE Por|ile de Fier I each group de Fief l
(3x175 MW). (Hydro Power

Station)

10. Rehabitation within the planned lifetime at Retezat 8 months for CHE Retezat
R_ul Mare hydroelectric power plant (2x167.5 MW). each group Rfiui Mare

(Hydro Power
Station)

I 1. Rehabilitation within t'he planned lifetime of the 8 months for CItE Ciunget
3x172.5 MW Group at CHE Ciunget'- Lotru. each group Lotru

(l lydro Power
Station)

12. Modernization of EMS/SCADA system in S.E.N. 48 DEN

(implementation of informatics in the national (National Energetic
energetic dispatching). Dispatching
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II - nd priority projects

Ord. Department Term to carry Companies
No. Field out the project proposed to

ProJect Denomination - months, carry out the
proJect

0 1 2 3

ENERGY SECTOR

Completion of the construction, assembly works for the foilovdng energetic groups

I. Group 2 of 50 MW 24 CET Baciu

2. Group 2 of 50 MW 24 CET Arad

3. Group I of 120/150 MW 30 CET
Group 2 of 120/150 MW 30 Timltoara

4. 2 groups of 90 MW 30;,30 CHE Bistrx
Polana Mirului

_5. 2 groups of 21.3 MW 5;10 CHE OIt
Flglirs_ Avrig

6. 2 groups of 53 MW 5;10 CHE OIt Slatins
Dunl, re

7. 2 groups of 7.7 MW 5;10 Mthllllq:_. Canal
Dun|re. Bucurqti

8. 2 groups of 26 MW 1_,15 CHE Maneclu
Vlltmli de Munte

9. 2 groupsof 16.5 MW 5;10 Jiu-Vldenl.Tg.Jlu

10. 5 groups of 145.1 MW 2_,2_,25; CFEE OIt Cornel=
25;25 Avrlll

11. 6 groups of 84 MW 2(Y,25",25; STRF.J Subcetate
25:25;_ Simerla
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13. 3 groups of 186 MW 60;25;25 Buzau Siriu.
Sure uc

14 2groupsof28 MW 48;25 Runcu Firiza

IS. Igroupof 12MW 42 Pa§canlpeSiret

16. Igroupof25 MW 72 Cerra.Belarca-
Herculane

17. 2groupsof71 MW 60;25 SlrelCosme_tl

18. 2 groups of 45 MW 72;25 Blsh ila Borca
Poi,_a Teiului

t9. Hard coal operation conversion works
2 x 50 MW 6,6 CET la§i

20. 2x50 MW 6,6 CET Suceava

2t. 3x50MW 6,6,6 CETBorze§till

22. 2x 50 MW 6,6 CET Baciiu

23. 2 x 50 MW 6,6 CET Giurglu

24. Completion of the construction assembly works 20 Works for high
voltage electric
lines and stations
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4.2.2 Asia and India



Clmpter 4

Pmepec_ of Cooperation Between China and USA in Clean
Coal Technology

Pan Beozheng
Mlnlster-Couneellor for Science and Technology
Embassy of the People's Republic of China



PROSPECT OF COOPERATION BETWEEN CHINA
AND USA IN CLEAN COAL TECHNOLOGY

BY CHINESE EMBASSY IN USA

1. China need to Develop clean coal technology

• Coal is the principal source of energy in China in terms of both production
and consumption. Coal occupies 76% of the total primary energy
consumption in recent years, which is 25% of the total consumption in
the world. And this situation will not change substantially in a relatively
long period in future. Actually both production and consumption of coal in
China are predicted to exceed the amount of 1.4 billion tons per year.

• Coal fired power stations are the main electrical generation facilities in
China, which account for about 70% electrical power.

• There is an uneven distribution of coal resource, about 90% of coal
reserves are in the west and north of China, far away from the energy
consumption center- developed eastern areas. At present coal
transportation occupy more than 40% of total transport by rail in China,
putting heavy burden to the rail transportation.

• The environmental pollution caused by the use of coal is serious. In 1991
China's raw coal production reached 1.088 billion tons. Using coal
produces large amount of smog, ash and SO2.

• Next several decades, with the highspeed economic development, China
is inescapable to face the large scale increase of energy demands.
Pressured by the need for development and environment protection, China
must change its energy structure, that is, to develop towards environment
sound clean energy system. Clean coal technology is the base to realize
this change.

2. The priorities of Clean coal technology in China



In recent ten yearsR & D of clean coal technologyhas been always one of
the priorities in nationalscience and technology plan. The State, various
government agencies and industries have input substantial amount of
capital and manpower to raise coal utilization efficiency and to control the
environmental pollution in China. However the big gaps still exist between
China and the industrializedcountries in coal utilizationtechnology. In the
policy aspect, China need to strengthen and improve the necessary laws
and regulations in order to stipulate and encourage the development and
application of CCT. It is especially necessary to study measures for
promoting CCT development in following areas:

• Coal wash and selection technology, such as new type physical washing
techniques

• Briquette coal processing technology
• Application of coal water mixture, such as commercialization
• Circulate fluidized bed combustion burning technology
• High efficient and low pollution powder coal burning technology, flue gas

cleaning and comprehensive use of coal ash, desulfurization and new flue
gas cleaning technology. Such as pressurized circulate fluidized bed
combustion(PFBC) and integrated gasification circulated
combustion(IGCC)

• Coal gasification technology, such as indirect coal liquefaction technology
and IGCC

• Fuel cell technology, coal liquefaction technology and MHD electrical
generation

Now Chinese government is draftingthe National Plan for development of
the CCT. The Plan will strengthen the research and development,
demonstration and extension, and international cooperation in CCT. This
is an important measure for the sustainable economic development in
conjunction with the environmental protection.

3. The prospect for cooperation between China and USA

It is in the interests of both China and US to actively promote the
cooperation in CCT among industries and technological communities. This
cooperation will be mutual benefit. China can upgrade its clean coal
technology level in a fast pace, madAmericmlcompanies can gain
opportunities to expend overseas technology market. Through the



cooperation, we could realize the goal of environment sound sustainable
economic development.

China is not only a large coal consumption country but also a large
potential market for clean coal technology utilization. Just take the electric
power market as the example:

-- Total national installed capacity by the end of 1993: 177GW
-- To the year of 2000, new installed capacity is about 125GW
-- Coal fired power plants account for more than 70% of total capacity.
-- Clean coal technology could be used for both old plants' technology

transformation and new plants' construction.

This is a good market prospect of making technical and trade cooperation
in power plant construction and CCT development. We believe through
the active promotion and cooperation between our two governments on
the basis of mutual benefits, clean coal technology will find wide
application market in China.
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CLEAN COAL TECHNOLOGY
REPUBLIC OF SOI3T'HAFRICA

1. BACKGROUND

TheRepublicofSouthAfricaIsblesmJwithlarlledeposflsofcoal,withknown
ILlremrvoae0timatedat 100billiontonnes.ProMn;economicallyrecoverable
reservesareeglmatedat55billiontodn.,ConNquently,andbecauseofa
dearthof otherenergyresources,theprlncipL1sourceof primarycnerllyin
theRSA iscoal,ThfscommodityIsalsoexportedafterundergoinghenefi-
clarion.Annualcodsalesfor 1992were:

LocalConsumption: 126.3milliontonnes
_.xpon: 49,6 milliontonnes

TOTAL: I'/5,9milliontonnes

Dl,tflng1992,Coalprovided82% oftheRSA'sprimaryenergyconsumption,
Crude oil contributed9% and blomus (ell fuel.wood)contributed6%.
Nuclearandhydropower combined providedonly:)%to primaryenergy
consumption.

_ I In I I]- IJII I U __ I In_

TheRSA iopresentlyunderpins profoundchanges.Whilstpoltttca!_:hanlle.',are receivinghlllhestpriority,otherobllllstlons rarenot belnBnelllet:ted.The
Departmemof-F.nvimnmentA£hdrs (DEA) ha recentlyrelea_d a Draft
WhitePaperonOlobslClimateChanlle.Moreover,the DEA h. recently
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commi.ioned consultants to investijate ways and meansof implementini
economic tools to manaie the environment, and in particular internalisinfl
external envirohmental costs.

The UA is a d,velopint country,with a larje developln8 community, and the
develol,_mentof this seCtOrshould not be sacrificed, N'everthele-, the P.SA

llsqlsrecop . the need to limit the omission of pollutants, and i_lles ano regrets

approachto mlnlmisins anthropoltonicwaste,That is,ruskin8 the best decision.on present Information to balance development and environmental protcc
ties. Underpr.cnt trends and technololien, it in expected that after a rapid
development period (to uplift the livtni standards of the developina
community) a stabilisation l_rtod would ensuedurinl which it is anticipated
that the level of emissions can decrease.

3. TECHNOLOGY IN THE UA

The utilisation of coal Inthe lISA hu flenerMlyfollowed that in the develo_d
w.rld; that Is early plants were constructed to maximise output, but with the
recent advent of environmental awareness the trendhu bean to apply policies
commensurate wlth a clean er_,_Ironmentand sustainable development, The
followin8 xctions address some of the technolostes in the lISA which utilise
coal in an environmentally acceptable manner.

2,1 COALBENEFICIATION

Most coal consumed Inthe P.SAis used in an unbeneficlatcd state. However,
for some purposes,coal ts _Jked to increase its calorific value (CV) for the
followlnllconsumers:
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I) The, metallurgical industries, for example where a hli_ purity is1_:_tired for |ton andsteelproduction,

2) Export, forbothmetalturgicaltrodboilerapplications.

3) Somesmalllocal industrieswhichrequirea highgradeof coal
because they still use old boiler technologies ell chain-grate
stoke..

Cold l| notbeneficiatedfor usein electric powergenerationstationsin the
RSA.On the contrary,somewashingdtsc_dsareusedIn the generationof
electricity.

2,_ LIQUgFACrlOI_/G,t,S IlP'ICATIOIq

CoalIsusedtt feedstockfor liquefactionandgasificationprocesses,The RSA
has three liquid,fuel-from.coal plaits (.u well u a liquid-fuel-from-gu plant).
.Theliquid_el Isused for trans_rt, anUthe pl is principallyused industriallya sm_l portion is used domestically. Other chemical products are alto pro-
duced from coal, e8 wax.

2.3 ELECTIUCPOWER GENERATION

$3.7% of the coal consumed in the I_A during 1992 wu used for electric
power lenoratfon. The principle electric utlll_ In the RSA Is Eskom, which

generatel 9"/,9_ of the electricity, of which 92. I'Mis coal based. Elkorn hasa cap.lay of 36846 MW, and there Is a co i|enerat4on _tentlal of' 1500 MW
in other industry. Present usageof Eskom poweris only 6S_ of total cape,city
which provides mm.e capability to meet Increased demand without the need
to construct more paint.

Eskom bums low grade coal (approximately 21 _/t -Otga Joules per tonne)
and also mine discards (approximmly 16OJ/t). The coal contains up to 45_
uh, but 11low in sulphur • approximately 1_. The P,SA coals are of' lower
rank (younller) than the nortl_ern.heml_here coals, and therefore have a
lower perclntalp _rbon content. Therefore they emit less carbon dtox/de
(C02 • a WemiAc_a_Jgu) per energyoutput th_ the northern.hemisphere
coals,sadhenceare lessenvironmentallyunfriendly.

•*j previouslymentioned,thesepowerstationsdo notapplypre.combustion
©lesnlDs,but use electrostatic precipitators (LqP) on the flue gases. (Flue Su

coal Is only 1_,

aeaulphuritation is not utilised, The sulphur content of thethee_:_e/mentatl°n
and a tall Itack policy is implemented,) Sbme demonstration
with fluc Bu pre-condltioninli has been done to improve efficiency.

The _,kom power stations arerelativelymodern,olderstations hiving recently
being moth,balled because of low efficiency, overall low demand and the
comml_onin| of more effluent newunits. They use stateof-the.ar_pulverised
coal combustion procnsses. Indiv/dual currentPowerstat/ons tyl_.callyhave a

cap.lay of 3960 k4Winsixgeneratin|units and utilise both wet and drycooling
system|.The Itrp sizehowevermeansthat theadditionof postcombustionpollution contro_ decreases the phytlcal efficiency greater than It would with
mailer sized units.
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2.4 INTEGRAT[D GASIFICATION COMBINED CYCLE

A small scale [ntejral:ed 8asiflcation combined cycle IOCC plant has been
developed in theRSA as a technology demonatrat/on unit, However studies
have shown that commercialisation wu fln_cially unfeuible,

PeereNntatrateftyis to investiaate overscas technoloiy suitable for the RSA
datock, andSforpossible adoption to local conditions,

3,S LOW.SMOKE COAL

Only 30_ of domestic units in the RSA have access to electrical enerjy, Others
must rely on fossil fuels and blomass(es wood) for their eneray needs, The
domestic burning of coal results in high air pollution concentrations, and
consequently receives hiShcst priority in the air pollution field. Nearly 50%
of the population (in the developing communities) rely on D grade coal for
cooldns and space heatina. The coal "isburnt in smoky stoves which _d to
both indoor and outdoor air pollution.

The prima_ purpose of the electrification programmeis to raise the standards
of llvin8 of the developlnj communities. However, the use of electrical cnersy
has the added sdvantaae of lowerln8 air pollution in residential areu, Elec-
trification of domestic units is proceedinj at an lncreuinsrate, and eventually
it ls projectedthat all urbanareu willbe fullyelectrified, However, even where
areas are electrified, the resident's preference is to useco_l forcooking and
heatin8. (Electricity is principally used for lljhtins and for electronic
appliances.)Inthis case,reasonsforpreferenceo[ coalinclude:

1) There is a larse installed ,capacityfor the domestic use of coal,
and to chanae to an electric base would require a larl}efinancial
investmenton thepartofthehouseholdwhichisunave,ilablc,

2) Perceived cost of coal is less than electricity,

3) The unreliability oJ'electrical supply,due to: culture of non-pay-
mm_tfor urvices, vandalism to supply lines, etc

The full convention to electrical encriy (and with It s panacea for the air
pollution problem) ie expected to take a couple of decades, In the meantime
a low.mok_ coal is bean8 develo_d u a transitional enerjy source. The
objective isto IXoducea pr_lutt which hasequivalent cost to the coal presently
used. Two pr0jocts m currently underway:

1) Discardcoal i,tde-volittliscd byhast treatment. Trials have shown
a marked decrom in smoke emlsiions, Su/table under.utilised
lndumial plant has been identified for possible ux in production.

2) Pin_ coal _scard is briquetted with cement u a binder, Trials
have _own low smoke and low sulphuremiuions, The briquette
has dr4 advutqe of bean8 labour intensive, tl_reby alleviatin8
the unemployment problem.
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Bothlow-smokecoalsarederivedfromlowcostdiscards,andereabletohe
burntInexlstlnlstoves.TestsIndicatethat_bothtypesoflow-smokecoalare
uc_pt_l¢ bythe_community.Furtherwork willconcentrate on msktnilthe
coalscommerciallyviable,

_3,OPPOIt'I'UNrFII_FORCLEANCOALTECHNOLOGYINTHERSA

The RSAviewsthe useof environmentallyteehnololifesu important.Are.
of technoloelcalusefulnessare:

l) Intelrutedlulflcatlon combinedcycleplant.
2) Slectdc powersaneration,

3) Smallscale applfimces,
4) Oreencoal_chnolol%y.
5) Mlnln|: cleancoal _neficiadon,
6).l,,lquU'uctlonand julflcation.

Obviously,in context,theRSAwouldwelcomecoUaborstionexercisesin this
area, baaedonmutualtrustand national Interest.

-- -- lib II I m Iim -- o m -- , ................

Surddte &Cn,obbela-v
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COAL RESOURCES AND POTENTIAL NEEDS FOR CLEAN
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MEXICO

1. Current situation and outlook of the Electricity Sector

* At the end of 1993, generating capacity was 29,204 MW. The
generation mix by type of fuel or primary energy was 27.98
percent hydro, 60.66 percent hydrocarbons, 6.51 percent coal,
2.31 percent nuclear and 2.53 percent geothermal.
Diversification of energy sources is an important objective of
the government.

* The Mexican Constitution and applicable laws provide that the
generation, transmission, transformation and distribution of
electrical power constituting a public service is reserved
solely to the Mexican nation, through the Federal Electricity
Commission (CFE), a descentralized agency of the government.

* In December 1992t important changes were made to the law that
established the legal framework for the electric industry. The
objective of these changes was to broaden the possibilities for
the private sector to participate in generation of electricity.

* Today, there are three different ways in which private
investors can participate in generating electricity in Mexico:
independent power producers, cogenerators and self-suppliers.
The projects of the independent power producers should belong
to the long term planning programs of the Commission (CFE) and
should have a permit that will be granted by the Secretary of
Energy, Mines and State Industry (SEMIP). Some permits will be
granted to projects that are not included in the Commission's
(CFE) long term programs when all of the production is
exported.

* Cogeneration of electricity is also allowed by the new law,
provided that all of the production that is not used by the
cogenerator is sold to the Commission (CFE). Permits will also
be granted for the self supply of electricity either for own
owner-user, or for several under a condominium regime.

* The generators of electricity will have temporary access to
the transmission network of the national electrical system
under contracts with the Commission (CFE) when it does not
risk the ability of the government to provide the public
service. A compensation for the use of the network will be
established in the contracts.
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* In order to expand the capacity of the Merida Power Plant to
supply electricity fot the Yucatan Peninsula by 1996, the
Comission (CFE) has decided to internationally bid its first
independent power producer project of 320 MW combined cycie
power plant and the conversion of the existing 660 MW of oil
fire generation to natural gas. The "Merida III Project" also
includes a 24 inch natural gas pipeline from Nuevo Pemex to
Merida that is 430 miles long.

2. Coal reserves and pEoduction

* Two important coal basins have been identified in Mexico: the
basin of "Rio Escondido" in the state of Coahuila with proven
recoverable reserves of around 640 MT and the basin of

"Colombia-San Ignacio" also located in the state of Coahuila
with proven recoverable reserves estimated in 91 MT.

* Mexico produced in 1992 around 8.7 MT of coal of which
around 62% was used to generate electricity. Coal produced in
Mexico has a high percentage of ashes of around 42% as an
average, but with mines that can get up to 50%. This poses
important difficulties in terms of the production of coal as
well as in its selection and handling given that it is
necessary to deliver it to the generating facility with a
content of 38%.

3. Coal power projects

* The first coal-fired project built in Mexico was the Central
Termoelectrica Rio Escondido (CTRE), a 1200 MW facility
consisting of four 300 MW units located in Piedras Negras in
the Northern state of Coahuila. This plant has been
operating since the mid-1980's, generating around 8000 GWh per
year (around 7% of the total g_eration produced in
Mexico). It is owned and operated by CFE. The annual
consumption of coal of this facility has been around 4 MMT
with an ash content of 38% coming from the state company
Minera Carbonifera Rio Escondido, created to extract and sell
coal.

* CFE is currently constructing four additional units close to
the existing plant, the Carbon II plant. Begun in 1986 and
expected to be in full commercial operation in 1995-1996,
Carbon II will consist of four coal-fired units of 350 MW

each. Carbon II will have a total generating capacity of 1400
MW. Combined the two plants will have a 2600 MW capacity, a
large source by U.S. standards.
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* Construction of the Carbon II project is well advanced. Units
1 and 2 are completed and have been already synchronized.
Units 3 and 4 are approximately 40 percent complete. Power
generated at Carbon II shall be used for industrial needs in
the plant vicinity and the surplus will be delivered to CFE
for general distribution.

* The two coal-fired projects in Mexico, Rio Escondido and
Carbon II, will have a total annual consumption of the
order or 9 MMT. Coal for Rio Escondido will come from a

variety of sources including coal from the nearby Minera
Carbonifera Rio Escondido (MICARE) mines, and other mines in
the region. 90% of the coal for Carbon I and II will be from
Mexican mines with the remaining 10% being imported.

* Carbon II will have electrostatic precipitators for
particulate matter (PM) control. With this technology, the
plant should achieve a removal efficiency for particulate
matter in excess of 99 percent. In addition, Carbon II Units 3
and 4 will have "Low-NOx" burner technology. As planned,
however, Carbon II will not have add-on control for SO2.

* On October 11, 1993, Southern California Edison Corp announced
that its wholly owned subsidiary Mission Energy Company, its
joint venture partner, Grupo Acerero de1 Norte and CFE, had
mutually agreed to terminate negotiations for the ownership
and operation of the Carbon II power project by Operadora de
Piedras Negras (OPINSA), a joint venture subsidiary of GAN and
Rio Escondido Energy Company, a subsidiary of Mission Energy.
Rio was to acquire a 49% interest in the Carbon II project
through OPINSA. Power sales and asset transfer agreements with
CFE pertaining to the proposed porject were signed effective
December 1992. Since that time, Mission Energy had been
working with the other parties to complete the financing and
other elements of the project. CFE will now own and operate
the project.

* CFE's most recent estimate of generation expansion
requirements include 12,217 MW of new capacity to be added by
the year 2001. These requirements include 700 MW from coal
(Carbon II project) and the same amount from the dual-fired
power project of Petacalco in Lazaro Cardenas, Michoacan, of
which Unit 5 (350 MW) is scheduled for completion in July 1994
and Unit 6 (350 MW) in January 1995. The intention is that
the new projects will be built under the independent power
production scheme.
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MEXICO: PLANNED GENERATION CAPACITY, 1993-2001.
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Executtve Sumary

The review of the National EnergySector directed by Presidential Decree
ggs03 on Z September. 1990, which was sumltted anti subsequently
approvedon 19 Novend)er.1991, establishes a significant increase In the
consumptionof mineral coal for the years 2000 and Z010, whtch were used
as milestones in the simulation exercises conductedby the Commission
that was put tn charge of the review. That Revtew Conuntssion's
considerations and conc]uslonsconcerning coml are presented as Annex I
to this paper, whtch Incorporates in summaryfoe the documentprepared
under the direction of the RevtewCommissionby an Inter-agency working
group. A list of the agencies Involved is tncluded here as Annexii.
Tables including Brazil's overall 1971-199Zenergy supply, demand and
foreign dependency,brokendownby source, as well as tables on ot_ and
coal consumptionare included in Anex III,

THEIkl[VlEllOF THEROLEOFCOALIN THENATIONALENERGYSECTOR

After consulting with ,_Jor actors in the coal sector, the Rev!ew
Commissionreported that the electricity sector expects co41 consumption
in the context of Its Electrical Energy Expansion Plan for Z010
(hereinafter Plan Z010) to rise from the current three-million-ton

consumption(lggO.) to twenty-five million tons (2010), as a result of antncrease in coal basedelectrical power generdtton total from 1,050 HW
tO 7,150 MW,while other uergy sourceswould only showslug9ish @rowth.

Such mn Increase was considered to be an tssue of concern by
representatives of the envtronnNmtand science & technology areas tn the
ReviewConlniSston.As a result ¢_fthose concerns, e "Coal Protocol" was
stgned on 12 November,lggl betweenthe MINFRA(at that ttme Ministry
for Infrastructure. presently the Hintstry for Mtnes and Energy, I_4E),

i i m | _

* Thts paper waSpresented at the Clean Coal International Technology
Transfer ProgramPublic fleeting, organized by the LI.$. Departmentof
Energy on February 10. 1994. It is based on studtes and reconunendati_ns
madeunder the ae9is of the Brazilian Mteistry for Hines and Energy in
1993 by the Coal Commission,andby the Commissionfor the Review of the
Nattonal EnergyMatrix (AnnexI).



the then Secretariat(currentlyMinistry}for Scienceand Technology,
ILETROB_S,SNIEC(thecoalproducersassociation),and FINIIP(Brazll'$
S&T sector public financingagency),with a vlew to assesslngthe
fmasib111tyand adequacyof "clean"coal technologlesIn Brazil,as
wellas the prospectsfor the use of suchtechnologies.A "_¢ineralCoal
Commission"was Fur in chargeof thatstudy.

This summaryof the Coal Commission'sreport includessurveysand
assessmentsundertakenon the sub:feetof l)razil'senvlronmntal
legislatlonconcerningcoal,on the use of mineralcoal for electrical
energygeneratlonand on cleancoaltechnolo91esto be usedIn orderto
complywith envlron_ntallegalrequlremnts.Furthmmo_e,the report
incl-cleseconomic,political,and sOCial considerationsconcerning
Brazil'scoal sector,as well as the COnclusionsand recommendatlonsof
the Commissionto ensurethe achievementof the goalsrelatedto coal-
based thermalenergygenerat4onincludedIn the final reportof the
Revlewof the Nat!onalEneroySector.

T[CHNOI.OGICALAND ENVIRO_IMENTALCDNSID[RATIONS

I. The CoalThermalElectricityProgram

In the context of the Plan ;!010,coal was Included as a
prospectiveenergysourceforthe follow)ngreasons:

- proposals advanced by the H_nIstry for Mines and Energy
recommendan tncrease in the use of coal for electricity generation;

-studtes conducted by ELETROBRASidentify coal as the most
competitive option for electricity generation once the hydro-electric
low-cost potential is exhausted;

- there is a plentifulsupplyof coal in Brazil,estimatedat
0.3GWIn Paran(J,3.4GkVin SantaCatarlna,and 46.6GWIn Rio Granolado
Sul,

Therefore,a "minimumprogramfor coal-poweredgeneratfonplants"
was cal Ied for.

2. The 'Coal Protocol"

Mineralcoalts the singlemost availablefosstl fuel sourcein
Brazil,althoughitsusemounts toonly;1_of totalenergyconsumption.
ThisIs expectedto rlseto 4_ by aroundthe year2010.

As with all otherfossilfuels,enviromentalcontrolof coal use
is of the essence.In this context,the _llnlstryfor Infrastructure

(MINFRA,presentlythe Nlnlstryfor Minesand Energy,t_IE),the then
Secretariat(presentlyMinistry)for Sclenceand Technology(MCT),
SNIEC,ELETROI)RAS,and FINIP(Bhzll'$agencyfortechnologydevelopment
flnanclng)signedthe "CoalProtocol',wlth a vlew to develo)Ingclean
coal technologlesand to adaptcoal-poweredenergyplantsemsslons to
the guldellnesset _nderthe NationalEnvironmentalCounc11'sDecision
No. 8 (ResoluGaoCONAIIANo.B. 12/6/90)

3. CoalIn Brazll



Mineral coal sources tn Braztl are concentrated matnly tn the
southernmostregion of the country; proven reserves amountto 32 billion
tons. Coal accounts for 60_ of the non-renewable energy potential of
Braz11. The techn|cal characteristics of Brazilian coal, whtch range
from 3100 to 6000 kcal/kg, from 1.3 to 4.2 Sulphur content, and from 22_
to 55_ ash content, tndicate that tt best be used for electricity
genermtton. As for environmental concerns, the gradual nature of the
Increase In coal use should allow for anadaptation process wttha vtew
to controlling environmental tmpacts through the use of adequate
tmchnologtes.

4. Coal and the Environment

In the case of Brazil, ful!y 50_ of coal consumptionoccurs at the
Jorge Lacerda (Santa Catarlna! and Candlota (Rlo Grande do Sul)
C_mp,lexes. Studtes by [L[TROSULindicate atr qualtty tn those regions tobe good according to 502 and parttcle EPAstandards which have been
adopted by the SZtoPaulo environmental authority, CETESB.Thts Is
apparently due to the low concentration of coal plants tn the area.

5. Economic,Political, and Social Considerations

The predominanttechnologies developedover the last two hundred
years for the high-energy, low-sulphur content, low-ash residue coals
found In developedc_untrles affected prospects for the use of Brazilian
coal, whtch has low energy potential, as well as hlgher sulph,r content
and ash residues. Therefore. the rate of use of Brazilian coal by the
natton's metallurgy sector dtd not correspond to this fuel's s,tft
overall growth, lloreover, after the recent Introduction of prlce
deregulation and free commercialization, production of local coal for
metallurgy was discontinued, tn the face of mo_ecompetitive imported
¢oal.

Nevertheless, the major market for Brazilian coal, which is
thermal electrical energy _nd industrial heat generation, developed
after the first oil shock, and led to a significant role of coal energy
generation plants for Brazil's future power grid.

Furthemore, coal mtnlng end production play a role tn the
development of the Country's southernmost regton. At its peak 1986197
level of 7 mtllton tons per year, the coal Industry generated 14,000
Jobs directly, and over I00,000 jobs Indirectly. Coal also had a
poslttve Impact on the regton's educat|on and sctence infrastructure, as
reflected in the creatton of the University of the South (in Santa
Catartna, SC) and of several research centers throughout the regton,
such as C]ENTECtn Rio Grande do Su] (R5), and SATC, in Santa Catartne
and Paran& (PR) states.

Moreover, there were the tndtrect beneftts of port and
transportation Infrastructure, especially tn the municipalities of Rio
Grande (RS). Imbttuba (SC), and Antonlna (PR).



Clean coal technologies for Brazil|an-type ¢oal have been
developed relatively recently tn Industrialized countries which may be
highly relevant for the future use of Brazilian coal In ener_
eneratton. Zn fact, the harnessing of coal restdues achieved by someof

gthosetechnologies may be of great assistance for the environmental
rmcla|mlngof presently degraded areas, suchas CrictGma.

6. Conclus1gas.end Recomendmttons

Brazil has traditionally usedconventional pulverized coal burning
technolou for electrical energy generation, and has consequently
developed an engineering capability for the specification, contracting,
construction, operation, and mtnta|nance of thermal electrical enerity
generation units. However,Dectsion No. 8 of CONAHAon S02 end particle
emissions creeled sertous problemsfor present technology, particularly
for units over 701_.

Such obstacles can be overcome by the use of clean coal
technologies, which, however.'entail various.types of costs tn thetr
installation and operation. The most appropriate available_techn.o!ogy.
that complieswith environmental CONAHA_egulattons is that or .l'lUtnlzea
bed at atmospheric pressure, 8raztl has not yet developed this
technology.

Therefore, two priorities have to be considered.

Ftrst, current environmental policies should be reassessed in
11ght of envtronmntal concerns and the availability of clean coal
technology, by meansof a gradual Increase |n legal requirements to
encouragethe IncorpOration of newtechnologies by Brazilian operators;
it the samettme, alr qualtty levels should be kept up to the standards
set out by the World Health Organization (k/ltO).

Zn addition, it is of the essence to stimulate technology
developmentof coal mining, processing, and other _elevent techniques.
In the financial and economic areas, the Commissionemphasizes the
following:

- the present scarcity of resources tn the energy sector as a
whole, which Is esoectally fell tn the electrical energy sector;

- the potential represented by southern Brazil's coal-rich regions
and their importance for the developmnt of that region;

. the southe_ region's good prospects for Integrating 1as energy
resources 4nto the IqERCOSUL. (the Southern CommonMarket betng
established by Braztl, Argentina, Paraguay, and Uruguay);

- interest and resource availability on the part of t.he private
sector to ftnance the expansionof the c_ul-poweredenergy complex.

The Commissionset up to undertake the studies proposedunder the Coal
P_otocol thus concludes that tt tS feastble to Increase the coal
contribution to electricity generation, as called for by the f|nal
report of the Review of the Nal;ional Energy Sector, and by the
Electrical Sector Expansion Plans formulated by ELETROBRAS.The
Commissiontherefore recommendsthe following measures, to be associated



with sustalnable growth and which In no way Imply the grantlng of
subsidiesor other budQletarydlslocatlons:

- that the Signatoriesof the Coal Protocol,COordinatedby the
Ministry for Mines end Energy,and by the Nlnlstryfor the Environment,
Immedlatlyconducta Joint reviewof CONANA decisions5/8g and s/go;

d - that a Plan for the Development of TherN1 Power Generation be
rawn up coordinated by TELEB.I_k$,adopting the criteria set out by

TELEBRAS's "Guidelines concerning the Environment and the Electr|cal
Sector'.

- that the Mtntstry for Science and Technology draw up a
Development and Technological Capactty Plan for the Coal Sector,
emphasizing thermal power generation, partlcularly clean coal
technologies, w(th Imput from the other signatories of the Coal
P_otocol,and other interestedpartles;

- that opportunities and rules be spelled out for the
particlpatlonof privateenterprisein order to expand the generatlonof
mineralcoal-basedelectricalpower generation;

- that Brazilian mineral coal be more seriously considered as an
energy resource in the context of MERCOSUL;

- that appropriateleglslatlvemeasuresbe taken to facllltatethe
achievementof t,hese proposedgoals for the electrlcalenergy sector.

ANNEX I
A REVIEWOF THE BRAZILIANENERGYSECTOR

Strategiesand Trends for the Developmentof Energy Sources
(Unofficial abstract and translation)

The following forward.looklngmnalysls uses a model of energy
consumptionprojectionsbased on sector-speclflcestimates concerning
growth of GNP, the energy consumption-per-product-unitdemands for each
consumptlonsector, and estlmatesconcerningthe participationof each
energy source in each consumption sector.

Projections take into account two macro-economic scenarios - one
for htgh growth levels, one for low g_owth levels. Estimated yearly
growth rates are as follows:

EconomlcGrowthRates (_)
Scenarios

Year Low Growth Htgh Growth

1990 -3.0 -3.0
1991 0.0 1.0
1992 1.0 3.0
1993 3,0 5.0
1994 5.0 5.5



1995 tO 2000 S.O 6.0

Source, Hlnistry for Economics& P anntng
These projections assume the continuation of current factors

affecting energy,related deciston-maktng, Including prt¢ang policies. In
that case, final" consumpt|onwould tend tO grow over the next 20 years
at a rate somewhatlnfertor to GIP growth, wtth Increasing levels of
consumptJon for electricity and oti. On the supply stde, renewable
sources (hydroelectricity and btomss) would tend to decrease, whtle
consumptto levels for fossil fuels end nut]ear energy would r_se as
follows:

Oomsttc Gross Energy Supply - High GrowthScenario
(rot11tons OET)*

1990 2000 2010 1990 2000 2010
0tl 30.0 31.7 33.1 55.1 91.4 156.7
flatural Gas 2.0 4.1 4.6 3.7 11.7 22.0
Htneral Coal 5.0 5.8 6.2 9.1 15.5 29.5
Nuclear 0,3 1.1 1,9 0.6 3.2 9.5
Other 0.0 0.3 0.2 0.0 o.g 0,9
Total,
Non-renewable 37.3 43.0 46.0 68.5 123.8 218.6

gydrmultc pwr 36.9 35.8 36,0 67.8 103.3 170.4
Sugarcaneprod. 9.9 8.2 7.7 18.1 23.6 36.4
Ftrewood 14,9 11.6 9.0 27.4 33.4 42.5
Other renewable 1.0 1.4 1.3 1.8 4.0 6.0
Total, renewable 62,7 57.0 54.0 115.1 164.3 255.3
TOTAL 100.0 100.0 100.0 183.6 288.1 473.9
*OET = Oil/Pet,gleam Equivalent Tons

The above scenario Incorporates present trends, including
distortions that affect the energy sector. A more realistic pr|cing
pollc_, pTus a modernization drtve tncorporat|ng incentives for cost
reduction would tnduce tncreas|ng energy-saving efforts, as well as
stimulate changesin the above ranking of energy sources.

The aim of this review is to present policy opttons that would
check the growth in demandwhile allowing for an increase in fundlng to
finance Investment. Reiltsttc prJc|ng po11ctesmloneare not sufficient,
however. New investments wtll have to be covered in pert by
supplementary rtsk cap|tel outlays and by financing from outsade the
energysector.

The projected results of suGha pollcy wouldbe as follows:
- A drop tn overall energy consumption, re!attve to the above

trends, of 9_ tn the year 2000 and 18_ In 2010; a decrease In oll
consumptionof 13_ in 2000 and25_ in 2010; and a decrease _n hydraulic-

basedenergy of 1_ by 2000 and 264;tn 2010.Lessened dependencyon oil tmports through an tncrease of
domesttc otl production to I million barrels per day by 1995 and 1.5
mt11| on barrels per day by 2000.

- Expandedelectricity supply, retaining the present predominance
o1' hydro-electric sources whtle a11owtngfor a gradual increase in the
role of ther_sl generation.



- Increased use of natural gas from 2_ of overall consumptiontn
1990 to at least 4.5_ in 1990 and6_ In 201Q.

- Increased use of coal-based energy from around6 million tons in
1989 to 25 mtllton tons tn 2010, parttc,,larly to satisfy the need for
installed coal-based thermal energy generation units, which is expected
to grow from 2,650 tawIn 2000 to 7,150 14i In 2010.

- Increased use of renewable sources, especially from the btomass.
IncreaSe to e level of at least 4_ o_ electricity derived from

sugarcane byproducts and refuse gener,sted by alcohol and sugar
productton units. ..

- ;ncrease to at least 80_ of total firewood suppl_ f,-om forestry
projects; the other 20¼ are to be harnessed from the sustainable
mnagwent of natural-growth native forests.

Such a poltcy is expectedto cut US1;26 btllton cut in investment
needs for energy production by the year 2000 (whtch ts equivalent to 25¼
of the total period), as well as to cut US$59 btlltontn such needs for
the 2001-2010 period (28_ of total) vJs-|-vts present trends.

Sector-specific Guidelines: Hlneral Coal

It ts recommendedthat

-- Commercialization and operational rules should be clarified for
thern_lelectricitygenerationIn the sou_thof Brazil.so as to allow
for long-,angeplanningto increasecoal production.Theserulesshall
be appliedbothto presentunitsand to thoseyet to be built,so as to
establishmlmlmumannuallevelsof productionand saleof coal thatlead
to stableconditionsforminingoperations.

- Industrialuse of coaland otheralternativefuelsshouldbe conducted
undercompetitivemarketconditions,whichentailsthatthe state-sector
energyproductionbe preventedfrom generatingpricedistortionsthat
hinderpoliciesaimedat developingdomesticsourcesof energy.

- Industryshouldbe supportedin its initiativesto developmore
efficient technologiesconsistent with Brazllian envlronmental
legislation for the use of coal, especia!lly flutdtzed bed gasification
and c_ustlon technology.

- Financing should be extended to the coal sector under the national
Programfor Industrlal(}ualltyand Productivity.
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SO UTHERN AFRICAN
DEVELOPMENT



SO UTHERN AFRICAN DE VEL OPMENT COMMUNITY

DSADC established April 1, 1980, to promote regional
cooperation by synchronizing development plans
and reducing economic dependence upon South Mrica

D Member Nations

Angola Botswana Lesotho Malawi Mozambique
Namibia Swaziland Tanzania Zambia Zimbabwe

D Recognized by World Bank as one of most effective
regional groupings of Mrican nations



DJIBOUTI
THB

GAMBIA

GUINBA
BISSAU

SIERRA / GHANATOGO

LEONE / CAMBKOON
LIBB_ KWANDA

HQUATORIAL BURUNDI
GUINEA

00'9'

SOUTHERN v_

AFRICAN
:DEVELOPMENT
COMMUNITY

SOUTH
AFRICA"

SWAZILAND
LB$OTHO

*South Africato be included in the SADC postoapartheid.



SO UTHERN AFRICAN DE VEL OPJVIENT COMMUNITY

D Initial focus on rehabilitation and expansion of transport
corridors to facilitate movement of goods from interior
of region without use of routes through South Africa

D Current focus on further industrialization of largely
agricultural regional economies

D SADC and member countries adjusting policy to promote
and attract trade and investment



SO UTHERN AFRICAN DE VEL OPMENT COMMUNITY

D SADC has initiated comprehensive global drive to
strengthen ties, trade, and investment with SADC region

D Region has abundant energy resources, large reserves of
coal and oil, enormous hydro-electric power resources,
and significant mineral deposits --iron ore, copper,
nickel, cobalt, chromium, lead, zinc, gold, and diamonds

D 'Post apartheid' South Africa may ultimately become a
SADC member, and increase already large resource base
and potential of SADC



TO TAL INSTALLED ELECTRIC CAPA CITY

SADC:

(excluding South Africa) 8.04 MkW 19,685 MkWh 230 kWh

(including South Afdca) 48.00 MkW 177,685 MkWh 1,41111kWh

TOTAL COAL,, OIL & GAS RESERVES

Goal Oil Gas

SADC'.

(excluding South Africa) 7,268 M short tons 2.9 billion barrels 100 billion cubic feet

(including South Africa) 68,245 M short tons 2.9 billion barrels 300 billion cubic feet

Both SADC and its member nations have undertaken a significant
reexamination of all known and potential reserves and deposits of any
economically exploitable mineral resources



TOTAL POPULATION (as of July 1992)

P_eauleflan

SADC-.

(excluding South Africa) 2.0% 87,175,85.0

(including South Africa) 2.0% 128,864,210



Chapter4
lllllll

4.3 FINANCIAL



Chapter 4

4.3.1 Clean Coal Technology Export Finance Program

Peter J. Cover
Office of Planning and Environment
U.S. Department of Energy



CLEAN COAL TECHNOLOGY
EXPORT FINANCE PROGRAMS

Peter Cover
U.S. Department of Energy

Office of Fossil Energy





POTENTIAL CCT CAPITAL REQUIREMENTS OUTSIDE
THE US ARE LARGE.

Billion US. Dollars (1993-2000)
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BENEFITS OF CCT INVESTMENTS:

• Energy/electric supply
• Cost-effective energy
• Increased efficiency
• Reduced environmental impacts
• Economic development
• Energy self reliance



DEVELOPING AND TRANSITIONAL COUNTRIES
HAVE MOST POTENTIAL FOR CCT IMPORTS.

Billion U.S. Dollars (1994-2010)
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BUSINESS OPPORTUNITIES ARE LARGE FOR:

• Project developers
• Architect engineer/constructors
• Equipment vendors
• Service suppliers
• Financial institutions
• Fuel suppliers



PROJECT FINANCING PRESENTS DIFFICULT
PROBLEMS.

• Many financing requirements compete.
_ Growth in all economic sectors

Domestic capital lacking

• High risk profile
• Lack of currency convertibility
,- Credit ratings may be absent
_ Transparent regulatory framework lacking

Electricity pricing not based on economics
• Uncertain or low environmental standard

Many governments working to overcome problems.



A LARGE FINANCING GAP MAY RESULT FOR
POWER PROJECTS IN DEVELOPING AND

TRANSITIONAL COUNTRIES.

Needs in Billion US Dollars per Year

120

= Rapid growth means high power 100
needs, lOO

• Needs far outstrip traditional
capital resources. 80
- Domestic
- Multilateral 60
- Bilateral 40

40
• Only private finance can fill gap.

• Only best projects will get 2o
financing.

[] Some anticipated needs may be o
unmet. Electric Sector Foreign Exchange

m MultilateralD Bilateralm PotentialGap
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HELPING COUNTRIES ADAPT TO PRIVATE
POWER REQUIREMENTS:

• Training and information on private power

• Developing legal/regulatory infrastructure

• Creating viable capital markets

• Training to evaluate options for

- Power generation
- Environmental control



HELPING PROJECT DEVELOPERS FOCUS ON
MARKETS WHERE:

• Power projects are a key priority.

• CCTs are economically feasible.

• Business environment is positive.

• Playing field is level.

The host government is key.



ENCOURAGING PRIVATE FUNDING:

Establi• sh basis for long-term banking
sector participation

• Sustain dialogue with investment and
commercial bankers

- Coordinate with mulilateral development
banks



MAKING U.S. GOVERNMENT ASSISTANCE
MORE EFFECTIVE:

• Establish one-stop shopping for U.S.
financial assistance

• Increase international project finance
• expertise at Eximbank and OPIC

• Increase current OPIC $50 million loan
guarantee limit

• Maintain U.S. competitiveness within
OECD tied-aid arrangement

• Ensure repatriation of debt and equity



US. GOVERNMENT HAS PROGRAMS TO HELP.
Financing of Projects

Major Programs
Overseas Private Investment Finance
Investment Corporation

Investment Insurance

Export-Import Bank Long-Term Loans and
of the US. Guarantees

Agency for International Energy Project Development
Development Fund

Small Business Business Loans
Administration

Export Revolving Credit

International Trade Loans



FEDERAL FINANCING ASSISTANCE IS ONLY
ONE PART OF THE PUZZLE.

• Private investment is the key.

- Fundamental Issue: How does the
government stimulate it?



INDUSTRY INPUT IS NEEDED.

• How can we help secure financing for
projects?

• Are current programs adequate?

• What are the problems you face?
• How can we do better?

• What can stimulate private financing?
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CLEANCOALINTERNATIONALTECHNOLOGYTRANSFERPROGRAM
HyattRegencyWashingtononCapitolHill

Washington,D.C.
FebruaryI1, 1994

"PROJECTFINANCE"

Remarksof JohnW. Wisniewski
VicePresident,Engineering

Export-ImportBankof the UnitedStates

EximbankPrograms

Eximbankis an independentU.S.Governmentagencythat facilitatesthe financing
andsaleof U.S.goodsandservicesto foreignbuyersby neutralizingthe effect of
exportcreditsubsidiesfromothergovernmentsby absorbingreasonablecreditrisks
that are beyondthecurrentreachof the commercialbankingsector. Duringits 60-
yearhistory,Eximbankhashelpedfinancemorethan$280 billionin salesof
Americangoodsendservicesaroundthe world. LastyearEximbanksupported$17
billionof U.S.exports.

To qualifyfor Eximbanksupport,the productor servicemusthaveat least50% U.S.
content,andcannotbe military-related.Thereis a statutoryrequirementthat the
loans,guarantees,andinsuranceprovidedby Eximbankoffera reasonableassurance
of repayment.

Overthe years,EximbankhasenabledU.S.companiesto marketnew productsand
technologieswhichcommerciallenderscouldnot financeontheir own.Eximbankhas
helpednew U.S.exportersenterforeignmarkets,andit hashelpedestablished
exporterssustaintheir overseasmarkets,despiteinternationalfinancialuncertainties
andintenseforeigngovernment-supportedcompetition.

Openfor businessin morethan150 countries,Eximbankprovidesmostof its
financingsupportto developingcountries°



- Page2.

Eximbankdoesnot givepreferentialtreatmentto anyU.S.product,companyor
industry,nordoesit allocatespecificsumsof moneyto countriesor geographic
regions.We'rea demand-drivenagency,respondingto specificrequestsfor financing
fromforeignbuyersandAmericanexporters,andwe welcomeyourrequests.

NationalExportStratHV

In September1993, the Presidentannouncedournationalexportstrategy,a set of 65
specificrecommendations,including:

• We will provideU.S.Governmentadvocacyat the highestlevelson behalfof
Americancompaniespursuingforeigngovernmentprocurementopportunities.
Ourcompetitorshavedonethis for decades.Nowit is ourturn.

• We will now vigorouslycombatthe tied aidpracticesof ourcompetitors.Our
nowtied aid facility will allowusto selectivelycounterothercountries'long-
term low-interestrate loans.

• The Administration'sgoalis to reduceforeigntied aiduse,especiallyin
criticalsectorssuchas power,telecommunications,transportationandthe
environment.Ourobjective-reduceworldwidesubsidy,andas a meansto that
end,createa levelplayingfield for U.S.bidderson selectedprojects.

OnNovember22, 1993,SecretaryBrown,EnvironmentalProtectionAgency(EPA)
AdministratorCarolBrownerandEnergySecretaryHazel0'Learyannouncedthe
nation'sfirst-evernationalexportstrategyfor environmentaltechnologies.The
strategy,calledfor by the Presidentin his EarthDayspeechin April1993, reflects
the Administration'scommitmentto closeinteragencycooperationin the pursuitof
this largeandrapidlygrowingmarket. The TPCChastargetedenvironmentalexports
as an especiallyattractivegrowthopportunity,onethat cancreatehigh-payingU.S.
jobswhileprotectingthe globalenvironment.

U.S.GovernmentexportstrategiesencompassCleanCoalTechnologyand should
greatlyassistin accessingthe internationalmarketsandprovidinga morelevel
playingfield in powerand environmentaltechnologyexports.
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Roleof Eximbank

Now let me discusshowEximbankfits intothisstrategy. Ourmission-financingand
facilitatingU.S.exportsalesby meetingbutnotbeatingforeigngovernmentfinancing
competition,or fillingthe gapwhenprivatesectorfinancingis notavailable-hasnot
changed.With the increasedflexibilityin ourprograms,as well as an improved
economicenvironment,U.S.exportshavesurgedandthe demandon Eximbankis at
recordlevels.

Asthe overalleconomicenvironmenthaschanged,so mustEximbank.To respondto
U.S.exporters'needsfor supportin the newlyemergingdemocraciesandother
rapidlygrowingmarkets,Eximbankmustbecomemorecreative,progressiveand
flexible. We are evaluatingall ourprogramsfromcaseprocessingthroughpersonnel
compensation.Someresultshavealreadybeenachieved.Wehavealreadyreduced
thetime it takesto respondto U.S.exporters'needsfromoverthreemonthsto only
oneweek for a majorityof our applicationswith ourLetterof Interest. Thisfaster
responsehelpsourcustomersclinchdeals.

We are alsopreparingfor the wave of privatesectordealsthat will be comingour
way in the developingworld. Two yearsago,virtuallyall of ourloanswere to
governments.The shift to privatesectortransactionsis underway.

Thisshift is illustrateL4in the Asiapowermarketwhich,as youall are aware,is
experiencingenormousgrowthin demand.Oursupportusedto be all sovereignrisk,
now it is shiftingto privatefinancingandinvestment.In Fiscal1992,all Eximbank
Asiapowerfinancingwas sovereignrisk,but in FiscalYear1993, it shiftedwith
$293.7 millionin sovereignrisk transactionsand$609 millionin privatesector
transactions.The $609 millionwasfor the BlackPointPowerPlantin HongKong
(corporaterisk)and $200 millionfor the HopewelllPagbilaoprojectfinance
transactionin the Philippines.

ProjectFinancinnfor PowerProjects

Eximbanksupportfor powergenerationprojectsrosedramaticallyin 1993. This
trendis expectedto continuedueto the rapidlygrowinginternationalmarketfor
powerprojectsin Asia,as mentionedabove.
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Newbusinessin ourpipelineincludes:

• 9 sovereignrisk applicationsin Indonesia,and 1 largeprojectfinance
applicationworthhundredsof millionsof dollars;

• 6 privatefinancingapplicationsin India;

• 1 privatefinancingapplicationin HongKong;

• 6 sovereignrisk applicationsand4 projectfinanceapplicationsin the
Philippines.

Theshift to privatepowerhashadan impacton howEximbankintendsto meetits
budgetandhumanresourcerequirementsfor the demandin this rapidlygrowing
sector. The Bankis exploringways toexpandits projectfinancingcapabilityto meet
the growingneedfor limitedrecourseprojectfinancingandhasdevelopedcriteria
andinformationrequirementsto facilitatefinancingof suchprojects. The Bank,with
inputfromthe independentpowerindustryandotherprivatesectorcompaniesand
banks,is reviewingits existingcriteriaand organizationalstructurefor processing
thesetransactionsandwill announcethe resultsof its reviewshortiy. OurChairman
hasmadethis a toppriority.

The Bankhasnotyet reacheda conclusionandis now listeningto everyoneinside
andoutsidethe Bankin a seriesof meetingswith industry,commercialand
multilateralfinancinggroups.We needthe inputof all of you. A scheduleof these
meetingsis includedin the materialprovidedfor this meeting.

Amongthe projectfinanceissuesnow beingevaluatedare: 1)shouldthe Bankform
a ProjectFinanceGroupin orderto be moreresponsiveto the customers'needs;2)
shouldthe Bankofferbothpre-andpost-completioncomprehensiverisk;and3)
shouldthe minimumtransactionvaluebe lessthan $50 million? Otherissues
involve:

• 25% EquityRequirement.We aretoldthat on largerprojects,this is a real
issueas the baseequityrequirementaffectsthe economicsof a project.

• RiskSharinn. You'vetold us projectsso largeneedpartnerships.Sharingof
risk needsto be examined.
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• Environment. Taking environmentalissuesmuch moreseriously. Eximbankis
interested in supportingenvironmentallysoundprojectsand is in the process
of developingregulationsthat could referenceWorld Bankstandardsor similar
standardswhich considerfactors suchas resettlement,speciesendangerment,
and emissionsand effluent limits.

An Eximbanklimited-recourseproject finance case is definedas any transaction in
which all of the followingcriteriaapply:

(1) A full debtrepaymentguaranteefromoneor morethird-partyguarantors,
offeringreasonableassuranceof repayment,doesnotappearto be available.
Eximbankwill probablynot be ableto rely on full recourseto a sovereign
government;norto oneor morecommercialbanks;norto investors,including
parentsandjoint-venturesponsors.

(2) Debtrepaymentdependsprimarilyon the completionof newphysicalfacilities,
ratherthanon the characterandcapitalof an establishedorganization.

(3) Assessmentof post-completioncommercialrisks,of likelihoodof debt
repayment,andof potentialreturnsto equityinvestors,dependssubstantially
on theevaluationof cashflowsassociatedwith the completedfacilities.

(4) The applicanthas requestedEximbankto providesomedegreeof risk cover,
rangingfromdefinedpoliticalrisksto comprehensivecover.

(5) ThecasemeetsminimumEximbankprojectfinancecaseacceptancecriteria,
especially:the caseinvolvesU.S.contentgreaterthan $50 million;the
proposedfinancinginvolvesa debt-to.equityratio no greaterthan3 to 1; and
the Bankhasreceiveda feasibilitystudywith detailedengineering,cashflow,
andsensitivityanalysis.

Eximbankwill considerprojectfinancingin anycountrywhere Eximbankis not
legislativelyprohibitedfromdoingbusiness.Generalcriteriafor acceptanceof
projectfinancingapplicationsare attached. Specialcriteriamayapplyin certain
markets,dependingon Eximbank'sassessmentof countryrisk.

A criticalelementin the initial evaluationof projectriskcasesis the abilityof
Eximbankto differentiatebetweensubstantiallyviableproposalsandthosewhichare
premature.Theapplicationcriteriamustbe strict enoughto discouragesponsors
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fromrelyingon Eximbankto take a leadrolein puttinga projecttogether,but
Eximbankdoesnotwant to rejectpotentiallygoodprojectsbeforetheycanbe fully
developed.Also,the Bankwouldlike to participateearlyenoughso that it could
influencethe financeandsecuritystructureandnot be presentedlate in the process
with an inflexibleproposal.

Eximbankcurrentlychargesan exposurefee on all loansand guaranteesbasedon
term,countryrisk andcategoryof borroweror guarantor,andmaychargea
surchargeonthis fee for projectfinancingtransactionscontainingadditional
identifiablerisks.

Eximbank'sprocessingproceduresincludea reviewof an internalgeneralproject
reviewlist that providesexamplesof the followingbroadidentifiablerisks:

- PREANDPOST-COMMISSIONINGFINANCERISKS

- TECHNICALRISKS- PREANDPOST-COMMISSIONING

- ECONOMICRISKS

- POLITICALRISKS

- LEGAL/CONTRACTUALRISKS

- PORTFOLIORISKS

CONCLUSION

We wantto aggressivelymeetyourinvestmentneedsin the powersector. We will
continueto be innovativeandcreativein developingprogramsthat meetour mutual
interests. U.S.exportersneedcompetitivefinancingandwe are committedto
providingit. Thereis a steeplearningcurvefor all of us andwe needto work
togetherto realizethis greatopportunity.

Thankyoufor the chanceto sharewith youourthoughtsfor improvingU.S.
competitivenessin this hugeandgrowinginternationalmarket.
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I. Introduction

Despite Eastern Europe's increasing need to modernize and rehabilitate the

majority of its power sector, very little capital investment has been made there in the

four years since the fall of the Berli'n Wall. Of over 25 major projects in the region,

only two in Eastern Germany have closed. 1 Investors have found it difficult to

surmount the obstacles to financial closing in the region. These obstacles include" the

lack of, or untried commercial and legal structures; currency risk, low electricity

prices and other economic factors; a political climate in which extended debate over

priorities and policies delays implementation of reforms; and, cultural barriers, such

as lack of experience with western business practice, which slow the investment

process.

This paper describes barriers to developing projects in Central Europe. From

the discussion it can be seen that the issues are ones which can and will be dealt with

given time for reforms to be implemented and individuals to learn. This discussion of

barriers is not intended to imply that projects cannot be successfully financed (some

are so close that they may occur as we speak), just, that experience shows it is

difficult and some of the difficulties are different than in other parts of the world.

II. ActiveProjects

There are over 25 active projects involving private sector hard currency capital

investment in the region. Table A lists projects and their sponsors and gives a status

!The region consists of the post-communist countries where large scale private investment in the power
sector is likely in the near future: The Czech Republic, Eastern Germany, Hungary, Poland, and Slovakia.
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summary. Since there is generally an excess of installed capacity in Eastern Europe,

most of these projects call for modernization and rehabilitation to improve economic

and environmental performance rather than new greenfield investments.

III. Legal and Commercial Obstacles

The post-communist countries of Central Europe are working to bring their

legal and commercial systems up to the level the West has developed over the past 50

years. This reform process is not yet complete. Gaps in the legal and commercial

systems present obstacles to investors. Some examples are: the existing laws

concerning ownership which in some cases require government approval for foreign

controlled corporations to own real estate; accounting regulations inconsistent with

international norms which lead to cumbersome and inefficient legal structures to

treat foreign denominated loans and create trapped cash; and a lack of understanding

of the level of detailed commercial/economic analysis required by equity partners and

banks.

Greater sophistication than presently exists in commercial and legal

documentation, analysis, and financial structuring is required to justify and to

determine risk allocation and credit enhancement for project financing. The local

partners are not familiar with the time, expense, and documentation required;

detailed analysis and documentation is required at each step. Requirements include:

the history and experience of the sponsors; analysis of the role and impact of the

project on the electric system; detailed organizational and management plans; fuel

supply plans and strategies to meet contingencies; financing plans; currency risk
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assessments; and a detailed economic models which incorporate this information. It is

notenoughtosaywe havedeterminedthatthisprojectisneededtomeet aparticular

requirement.Formerly,a risk/returnanalysiswas notused.Decisionsweremade on

thebasisoftheproductionneededand thereislittleexperiencewithfinanciallybased

decisionmaking.

Another legal/commercialobstacleisthe lackofinstitutionalreformin the

electricsectorand thetimerequiredtodeveloptheprogramsand put them inplace.

Integratedresourceplansmust be preparedtojustifyspecificinvestments.A tariff

structuremust be developedwithinwhichinvestorscanreasonablyexpecttobe paid.

A regulatorystructuremust be put in place.These reformstake time and itis

difficulttomove forwardwithoutthem.

The lack of a relevant historical track record in the statistical information

publishedon the economiesofthe regionalsomakes economicforecastingdifficult.

Thisincreasesthe riskinprojectingfuturelaborcosts,forinstance.Consequently,

investorshave difficultydetermininglikelyreturns

IV. EconomicObstacles

Some of the economic obstacles to private investment in the power sector

include price and currency issues. The low price of electricity that prevails in the

post-communist countries of Central Europe is a significant impediment to private

investmentinthepowersector.Low incomelevelsmake governmentsholdelectricity

pricesbelowworldmarketpricesthroughsubsidiestogeneratorsand fuelsuppliers

as well as cross subsidization of residential customers by industrial users. Until



SouthernElectric
International

prices paid in all segments of the industry rise to market levels it is difficult to predict

if an adequate return will be realized.

To the extentrevenuesare in localcurrencywhileloanand equityreturn

payments must be made in hard currency, the weak currencies of the post communist

countries of Central Europe present obstacles to investment. These include "inflation,

devaluation, and convertibility risks. Inflation risk, by itself, _ay be mitigated

throughcarefulindexation.However,high inflationforcescountriesto devalueto

maintain competitiveness with trading partners. Devaluation risk is more difficult to

mitigate -- dollarization is one solution. Another alternative is to base revenues on

exportcontractswithpaymentsinhardcurrency.Thereisa limittothe number of

theseavailable.Convertibilityriskcanbe addressedtoa significantextentby the

purchase of insurance, from OPIC, for instance. Although, the currencies of Hungary

and Polandhaveonlyinternalconvertibility,thisisnotconsideredan obstacle.

V. PoliticalObstacles

The political instability that is the nature of emerging democracies is also an

impediment to Western investors. The fact that the official you deal with today may

not be there next month means that you may have to start the education process all

overagain.Necessarystructuralchangesmay bedelayeddue tolackofconvictionon

the part of leaders, as politicians seek to prevent the short term pain and political cost

of layoffs and higher prices. Without clear direction at the top, government agencies

lack coordination; authorities are sometimes confused over who has the authority to

negotiate contracts; privatizations are delayed as officials are indecisive over the
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detailsofimplementation.Bureaucratsrefuseresponsibilityfornew concepts.This

leadershipvacuum slowsthepaceofdecisionmaking.

Many ofthesecountrieshave very tightbudgetrequirementsand thereis

sensitivitytothepriceatwhichstateassetsaresold.Thiscan resultin differences

about the valuationof existingassetsand sometimesdecisionsare made which

enhanceshorttermrevenuesattheexpenseoflowerlongtermcosts.

There arealsoa varietyoflocalstakeholdersintheprojects.These include

existingmanagement; the statetreasury;the enterprise'swork force;and various

politicians.A key roleofthewesterndeveloperistosella complexconcepttoallof

these groups whose interests often are not the same and some of whom may suffer in

ordertocreatea successfulproject.

VI. CulturalObstacles

The isolationof the postcommunist countriesof CentralEurope from the

disciplineof a market economy over the past 50 yearsproduceddifferencesin

business-culturethatimpedetheprivateinvestmentprocess.Easternmanagerswere

not exposed to the western free market concepts of marketing, finance, and human

resources. 2 This lack of exposure to market economies means that there must be a

continuing educational process conducted by the developer.

Unfamiliarity with western free market practice makes many managers

apprehensiveaboutprivatization.The lackofunderstandingofthefinancingprocess,

=For example: In former times, analysis was not done to determine the revenues from the sale of outputs
from project investments. Investment decisions were not revenue-based and the repayment of capital was
nota concern.
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as noted earlier leads to unrealistic expectations about the speed and timing of

financing. It also leads managers to focus on the things they know how to do, e..g.,

engineering design, when the emphasis should be on the more difficult issues of the

legal and financial structure and documentation necessary to obtain financing.

Another cultural impediment is national and personal pride. Such pride says

"we can do it on our own and not pay the fees of Western professionals". Or, we are

unwilling to give up the control and authority we are use to having. However

contracts cannot be developed and executed, projects structured, and risks allocated

withoutthe adviceof investmentbankersand legalcounselforboth sidesof the

transaction. Likewise, in a non-recourse project finance, significant control, especially

underadversecircumstances,isgiventoyourpartnersand bankers.

VII. Summary

There are significantlegaland commercial,economic,political,and

culturalobstaclestosuccessfulprivateinvestmentinthepowersectorofthepost

communist countries of Central Europe. All of these countries are in the process

ofdevelopingthelegaland regulatoryframeworknecessarytoenterfmancable

powersalescontracts:some have made greaterprogressthanothers.

The strugglingeconomiesofthe regionincludeweak currenciesand low

electricity prices that may prevent investors from structuring projects with

adequatereturns.The region'semergingdemocraciesare oftenengaged in

intenseinternaldebatesabouttheirreforms.Thisisgood,becausethatiswhat

issupposedto happen indemocracies.Itisbad,becauseitdelaysnecessary
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reform.The region'sinexperiencewiththemarketeconomy presentsbusiness-

cultureobstacles,slowingtheinvestmentprocess.

Activedevelopmentin the regionisbased on the convictionthat free

marketswork and thatthesecountriesarecommittedtoimplementingthem. It

isourfirmconvictionthatinthelongterm theopportunitiesand resultswillbe

verygood.Patienceand stayingpowerare,howeverkeyrequirements.



TABLE A

HUNGARY

Company Project Name Partners Electrie Comments
Capacity

D3malytics Gyoer Developer Western Energy Co 165 MW Cogeneration with the city heating district as the thermal
and three local partners host.

Nyiregyhaza the city government developer 100 MW Cogeneration with the city heating district as the thermal
and the electric utility host.

Szekszard the city government developer 40 MW Cogeneration with the city heating district as the thermal
and the electric utility host.

Citizens Power & Light Debrecen Hungarian National Oil 60 MW Valued at $35 million. _Vorldbank or OPIC may
participate.



SLOVAKIA

Company Project Name Partners Electric Comments

Capacity

Dynalytics Nitra city government, city electric 50 -60 MW 60% stake. Cogeneration with the city heating dis_ct as the
utility, and the natural gas thermal host.
distribution company.

Rimavska Sobota city government, city electric 35 MW 60% stake. Retrof_
utility, an industrial firm, and the

natural gas distribution
company.

Povazska Bystrica city government, city electric 40 MW Conversion of coal to gas.
utility, an industrial firm, a
boiler contractor, and the natural

gas distribution company

Bratislava national electric company and 200 MW Gas fh'ed.
the national insurance company.

SEI Vojany Slovak Electric Enterprise 1320 MW Repowering.
(SEP).
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CZECH

REPUBLIC

Compamy Project Name Partners Electric Comments
Capacity

Mission Latonov Texaco, GE, Air Products & 600 MW Consortium is seeking sovereign guarantees.
Chemicals

Atlantic Pam-_rs Straz Pod Arsklem Science Application 50 MW Cogeneration plant at a uranium mine.
International Co.

ABB Ostrava Prvni Bmeska Stmjrna 60 MW CFB combined-cycle, fmanced by Swedish Export Credit

Corp.

II



EASTERN

GERMANY

Company Project Name Pamers Electric Comments
Capacity

EnronPower Bitteffeld/Wolfen MEAG 230 MW Repoweringto 300 MW. Estimatedcost is $330 rail|ion.

PreussenElektra Stadereplacement none 700 MW Gas fired. ReplacesGermany'soldestnuclearplant

Morrison- MIBRAG -- !097 MW closed.
Knudsen/NRG/PowerGen

RWE,Bayernwerk, - none 12,000 MW purchased70% of VEAG,.
PreussenElektra

WestinghouseElectric Cottbus none 425 MW gas fn_t with transitionto lignite gasificationby 2000.

12



POLAND

Company Project Name Partners Electric Comneats
Capacity

I

AES Chorz6w Plant owner. Existing plant - New fluidized bed plant to be erected at existing site.
1O0 MW. New

plant unknown.

Ahlstmm -Pympower Tur6w ABB, Elektrim, and the current Existing plant
plant owner. 2000 MW. With

modifications
1980 MW.

Coastal Ctgp. C_mt-z6w The current plant owner. < !00 MW Gas fnd cogenerationbased on local gas field.

Infrastngaue Services, Lublin Cegmerati_ Polish and Western investors
Inc. Facility

Energy Plock refmegy The refinery and city of Plock. 350 MW This is a cogeneration project based on solving an

Corp. environmental problem at the refinery by gasifying refmery
waste.

Imatran Voima Oy Krakow-Leg Vattenfall, United Energy 460 MW Project was put out for bicL
Partners, and the plant owner.

13



POLAND

Comlmmy Project Name Partners Electric Comments
Capacity

Western Investors Warsaw/Bialyistok PPGC 400 kV - 172 This project is close to financial closing if exemptions from
transmission line. transmission the VAT can be obtainedfrom Ministry of Finance.

line

J. Makowski Associates Makowski has a coal bed methane project and also a natural
gas storage project.

Tractebel Mloty EDF, PPGC 750 MW On hold pending completion of PPGC's Integrated Resource
pumped storage Plan to determine need.
station.

Tnmsimwer Walbrzeh Plant owner. < 300 MW Proposing to construct replacement plant for existing
combined heat facility.

and power

Vattenfall Pam6w unknown. Current plant This is a project is a potential export facility to Sweden. A
1600 MW. power sales contract has been under negotiation with PPC_

for over a year. Vattenfall is involved in two undersea cable
projects. One under construction between Sweden and
Germany and the other, proposed between Sweden and
Poland.

Westinghouse Model-Pol Various Nine Polish A joint venture company was established between
power plants Westinghouse and the nine Polish generators to implement
with 200 MW upgrades.
units

Many interested Western Doina Odra Elektrim and current plant Current plant Large coal fired plant in Western Poland with export

partners. No commitment, owner. 1600 MW. potential. A joint venture under discussion for several years.

14



TABLE B

Representative Retail Rate Structures

Average Household Average Industrial

(cents/kWh) (cents/kWh)

Czech Republic 2.7 5.3
Germany (Eastern) 13.8 15.0
Hungary 4.1 6.0 ,
Poland 5.5 4.0
Slovakia 2.7 5.3

15
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SYNCHEM PROJECT

Litvinov, Czech Republic





Synchem Project
LITVINOV SITE

• Large local coal supplies

• Availability of residual oil supplies

• Large Chemopetrol steam demand

• Public support for environmental investment

11465PPW13



Synchem Project
WHY IS IT UNIQUE?

• First demo of modern slagging gasifier on Central
European brown coals

• Direct, long-term investment of -$200 MM U.S. private
equity capital-largest U.S. project financed venture

• Participation by U.S. firms permits deployment of best
available control technology

- 75-99% reduction of major emissions vs. existing plants
- Sulfur emissions 10-15 times lower than alternative control

technologies

1146SPPW7



Synchem Project
DEVELOPMENT SCHEDULE

Early 1992: Exploratory discussions by Texaco and Nykomb
Synergetics with prospective Czech customers/
partners

Dec. 1992: Joint Development Agreement executed
initiating Feasibility Phase

Nov. 1993: Feasibility Phase completed

JanJFeb. 1994: - Initiate Development Phase
- Submit Loan/Contractual Guarantee

Application to Czech Government

- Pnitiateenvironmental permitting

July 1995: - Financial closing
- Initiate construction

Jan. 1998: Commercial Operation ,,,._Pw.



Synchem Project
FEASIBILITY PHASE
ACCOMPLISHMENTS

• Completed preliminary design/cost estimates for
two configurations

• Successfully demonstrated gasification of
oi_rown coal mixture at Texaco Research Facility

• Developed financial model and preliminary
financing plan. Established economic feasibility.

• Developed pricing/contract frameworks for product
off-takes and feedstock supplies

• Prepared Loan/Contractual Guarantees Proposal to
be submitted to Czech Government (Feb '94)

11465PPW5



Synchem Project
SUMMARY

• Fuel: 3700 tonnes/day brown coal
+

1100 tonneslday residual oils

• Products: 400 MW electricity
+

255 tonnes/hr steam

• Capital Costs: -$900 MM Total Capitalization

• Ownership: 67% U.S.
33% Czech

• Start-Up: 1998

11465PPW8



Synchem Project
SIGNIFICANT ENVIRONMENTAL

'ENHANCEMENT!

Annual Reduction
Pollutallt MT/YR % Reduction

SO2 186,500 98.5%
NOx 23,500 83
CO2 3,730,000 37
Particulates 98,700 99.7

Solid Waste: - Safe, nonleachable slag
- No sludge or unstable waste

Refinery Waste: - Safe, beneficial use of waste oils

11465PPW10
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Synchem Project
BENEFITS TO CZECH REPUBLIC

• Environmentally acceptable use of indigenous
energy resources

• Transfer of state-of-the-art environmental
technology/expertise

• U.S. Partners absorb major risk burdens:
- Construction
- Schedule
- Performance

• Major air quality enhancement

• Up to 2000 construction jobs

1146SPFWS



Synchem Project
BENEFITS TO U.S.

• Opens international market for GCC technology
via commercial initiative

• Further demonstrates/widens private power
approach in international markets

• -$300 MM of U.S. equipment/engineering/
technology fees

11465PPW4



Synchem Project
MAJOR CHALLENGES

• Project finance concept new to Czech companies
• Establishing long-term commercial contracts in midst

of transitioning economy
• Major _rtner._cuslomers are in middle of

privatization programs

• 1997 environmental complian_ mandates impose
tight schedule

• Czech government faces multitude of reque_s for
support/guarantees for commercial ventures

11465PPW3



Synchem Project
PROJECT FINANCiNG

• Debt/equity mix
• Project terms must match financing

- Cash flows --_ Debt service
- Project assets _ Collateral

• Augmented by limited sovereign guarantees
- Contract performance
- Certain loan repayment risks

Czech government position on contract/
loan guarantees will shape debt structure

III

11485PPW12



Synchem Project
POSSIBLE SOURCES OF DEBT

FINANCING
Current Require Sovereign

Source Maximum Term Guarantees?

International Finance Corporation (IFC) 12 Years No

European Bank for Reconstruction and
Development (EBRD)

Private 12 Years No
Public 15 Years No

European Investment Bank
Industrial 12 Years Yes
infrastructure 15 Years Yes

Export Credit Agencies (ECAs) 8V2Years Yes
Commercial Banks 7-8 Years Yes

Best Possible Financing Terms Are Key to Favorable
Project Economic Performance

11465PPW1



Synchem Project
FINANCING CHALLENGES

• Czech government guarantees
• Developing secure contracts

- Fuel
- Power/steam
- Grid sales

• Mitigating lending institutions' concerns
- Exchange rates
- Privatization issues
- "Emerging Technology" issues
- Long-term viability of customers/suppliers

11465PPW15



Synchem Project
HOW CAN U.S. GOVERNMENT ASSIST?

• Expruss interest in/support for environmental
technology transfer initiatives

• Express confidence in U.S. Clean Coal Technologies

• Urge host governments to facilitate:
- Necessary commercial contracts
- Guarantee packages

• Assist in structuring appropriate, longer-term financing,
consistent with:

- Terms of the specific deal
- Needs of the host country

11465PPW14
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China

IntegratedGasificationCombinedCycle (IGCC) affordsChina
the opportunityto utilizecoal for the generationof power in an
environmentallyacceptablemanner. Thistechnology,which
has been demonstratedin the UnitedStates but has not
reacheda point of commercialreplication,offersthe
opportunity to "showcase"advancedU.S. technology. A
team approach involvinga U.S. boilersupplier,a U.S. gasifler
supplier,and a U.S. gas turbinesupplieroffersthe potential
for significantfuturebusinessin China.

The design,fabrication,and supplyof a PressurizedFluidized
Bed Combustor(PFBC)similarto the Clean Coal I projectat
the AmericanElectricPowerTidd Plant would also affordthe
opportunityto "showcase"a cleanand efficienttechnology.
Sucha plantcould form a solidfoundationfor the acceptance
of futureU.S. technologiesby the Chinesemarket,and could
generate significantgoodwillwithinthat market.

Eastern Europe (includina Russia and Newly Independent
(Alsoapplicablein China)

Whileeconomiesare down, there is an adequatesupplyof
generationcapacityin manypartsof this region;however,
environmentalcleanuptechnologiesalong with thosethat
improveefficiencywould be appropriate. We recommendany
of the followinginone of the numerouscentral heating plants
that exist. Whatever is demonstrated,would be repeatable
many timesbecause of the numberof these plants.

• FluidizedBed Technoloav

The retrofitof commerciallyavailableU.S. fluidbed
technologyto an existingpowerplantin EasternEurope
offersthe opportunityto demonstrate our abilityto
reduce SOx,NOx, and carbon dioxideemissionswhile
workingwithin the existingboiler footprint. Once
demonstrated,there are a large numberof existing
plantsto whichthisapproach could be applied. This
coupledwith a condensingheat exchanger (below),
wouldbe a good combinationof environmentaland
efficiencyimprovements.



• CHX (CondensingHeat Exchanger[with IntegratedFlue
Gas Treatmentl_

CHX is a Teflon-coveredheat exchangerthat
significantlyincreasesboilerefficiencyrecoveringboth
latentheat and sensibleheat from the flue gas. The
technologycan incorporatefluegas treatmentfor
emissioncontrolpurposes. Commercialcondensing
heat exchangerunitshave demonstratedsatisfactory
performancein over 100 industrialapplicationsover the
past 10 years. The use of Tefloncoveringson all
portionsof the heat exchangerexposedto the flue gas
from whichcondensationoccursensuresadequate
materiallifetimein the corrosiveenvironment
encounteredwhen the fluegas temperaturedrops
belowthe acid dew point. Most of the commercial
applicationsfor condensing heat exchangersto date
have been for heat sources firingnaturalgas or oil.
Theseclean fuel applicationsare economicallyjustified
solelyon the basisof the heat recovered.

A recent improvementin the commercialcondensing
heat exchangerdesign,called the IntegratedFlue Gas
Treatment(IFGT) concept, offers the potentialof
removingpollutantsfrom the flue gas whilewasteheat
is recovered. It has been demonstratedat pilotscale
as a device to removeSO2,HCI, particulatematter,and
certain other acid gases and air toxics. The IFGT is
particularlyattractivefor applicationswhere dirtier fuels,
such as highsulfuroil or coal, are fired. The
justification,inthiscase, would be increasedoutput of
the plant and meetingenvironmentalregulationsin the
most cost effectiveway.

Of the manyapplicationsfor an IFGT unit,district
heatingand processesthat requirea highamountof
make-upwaterare ideal. For these cases, the IFGTwill
heat the make-upwater priorto a de-aerator. This
resultsin a direct fuel savingsand efficiency
improvement.

Additionally,the CHX with any of the following
technologieswould also serve the stated goals:



- LIMB (Umestone InjectionMultistageBurner)

A low capitalcost, furnace sorbent injection
technologyfor moderate SO2emissioncontrolthat
was demonstratedin conjunctionwiththe use of low-
NO=burners. Duringthe CCT project, the ranges of
SO=removalachievablewith both limesand
limestonewere demonstratedin a 105 MWe unit at
Ohio Edison'sEdgewaterPlant.

- Goolside

A low capitalcost, duct sorbentinjectiontechnology
also intendedfor moderatelevelsof SO=emission
control. The processwas demonstratedat the same
105 MWe unit as LIMB. Relatedtestswere also
performedat the DOE's 12 MWe Duct InjectionTest
Facilityat Ohio Power'sMuskingumRiverStation
where pilotstudieswere conducted with both dry
and aqueousslurriesof lime.

- Umestone Inject,ion withDry Scrubbing

A furnace sorbentinjectiontechnologyin whichthe
resultantexcesscalcinedlime,slurriedinwater, is
used to achievea higherdegree of SO= removalin a
(spray)dry scrubber. This technologytakes
advantageof combininglow cost, dry, pulverized
limestoneinjectionwith the higherremovalefficiency
of a commercialdry scrubbingtechnology.

• - SNRB or SO_-NO_-RoxBox

An advancedemissioncontroltechnologythat
incorporateslime- or sodium-basedsorbent injection
to capture SO=,selectivecatalyticreductionof NOx
by ammonia,and particulate(Rox) removalin a high-
temperature,pulse-jetbaghouse. A 5 MWe module,
usingfull-scalebags, was used for the CCT
demonstrationat the Ohio EdisonR.E. BurgerPlant.

• !ndoneela and Thailand

The installationof remote site CirculatingFluidBed
power generatingunits,burningbiomassand other
waste fuels, in the 10-15 MWe size range offers



quicklyinstalled,easy-to-operateunitsto unelectrifled
areas. Maximummodularizationof equipmentwill
provideshort lead timesof a conceptthat couldbe
repeated in numerouslocations.

• _LatinAmerica

We see the best opportunitiesto be low NOxburnersor
LIMB,Coolside,LimestoneInjectionwith Dry Scrubbing,
and SNRB as listedabove.
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Olga Karasinska STRONSKA 1 San Femando Way (415) 681-8882
Director, Eastern European Desk San Francisco,California 94127

Susan Kelghtiey Technology & Management 18757 N. Frederick Road (301) 670-6390
Services, Inc. (TMS) Galthersburg, MD 20879

Frank A. Kelleher Foster Wheeler USA Corporation 1701 Pennsylvania Avenue, N.W. (202) 298-7750
Director, Government Affairs Washington, DC 20006

James M. Kelly RosebudSynCoal Partnership P.O. Box 7137 (406) 252-2277
Managing Partner Billings,Montana 59103

Dolores M. Kern National Coal Association 1130 17111Street, N.W. (202) 463-2625
Director, Research & Washington,DC 20036

Development

Everett Kidder Tennessee Valley Authority 1101 Market Street (CST17A) (615) 751-2827
Manager,Technok)gyTransfer Chattanooga, Tennessee 37402
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Fred L Kinsinger Babcock& Wilcox 20 S. Van Buren Avenue (216) 860-6240
Marmger, PFBC Projects P.O. Box 351

Balbenon, Ohio 44203-0351

David E. Kluttz Duke F.ngineedng& Services, Inc. 230 South Tryon Street (704) 382-2798
Engineering Manager P.O. Box 1004

Charlotte, North Carolina 28201-1004

Jonathan Kohn KFx, AtlanticPartners 901 N. Stuart, Suite 750 (703) 524-0500
gton, virga

Lester Koransky U.S. Defxulment of Labor 200 Con_ Avenue, N.W. (202) 219-6201
InternatiocmlEconomist Room S--5317

Washington, DC 20210

Jacob Korenberg Donlee Energy Systems 693 North Hills Road (717) 755-0020
V'mePresident York, Penns_mia 17402

Wafik A. Kouchouk Stone & Webster International !245 Summer Street (617) 589-7541
V_mePresident Corporation Boston, Massachusetts 02210

Elena K_va VP_ingSystems International 2070 WrdliamPitt Way (412) 826-3355
Pittsburgh,Pennsyhtania 15238

!Herold A. Kulberg Black & Veatch/Pritchard Corp. 10950 Grandview Drive (913) 661-6017
Manager of Technology Overland Park, Kansas 66210
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k_ I.aboon RADIAN _ 2455 Hormpen Road, Suite 250 (703) 713-1512
Senior Program Manager Hemdon, Virginia 22071

Susan O. Laczko U.S. Oepertment of Energy Pi_ EnergyTec41nology_ (412) 892-6145
I_ Program P.O. Box 10940, M/S 922-Mezz

Cooxdlnator Pl_, Pe_ 1_

K4mnethLanger U.S.-AsiB Environmental Par_ 1133 20111Sltreet (202) 835-0333
Manager,Energy& WWdng,on,DO2O086

Infr_

Francis S. Lau Insmute of Gas Techno¢ow 3424 S. State SZreeZ (312) 949-3892
AssistantVice Pre_dent, Chicago, IIIblois 60616
Pmce_Devek_mem

T.I_ Lau U.S. Depwlment of Energy 1000 Independence Averzum,S.W. (202) 588-9249
Pmommomoer,PO-70 w-.wmom, DC205e5

Dennis Leaf U.S. Emiromllenlal Protection Agency 401 M Street, S.W. (6204 J) (202) 233-9129
Ch_, _ & I_ Wuh_gZon, DC 2O480
Sectk)n,Ack:lRaknDivision

Jean Lerch U.S. De_ of Energy 1000 Ind_ Avenue, S.W. (202) 586-7320

ofr___of_ _w wm_m, oc_oses



RF_ISTRATION

Anthony Liccardi _ Systmns Intemalionll 101 Chestnut Street (301) 975--0035
Vice President, Environmental GMhem_lrg, _ g0877
Programs

Tom Ullestolen ABB EnMromn_Qi Systmlls 1400 Ce_ Boulevard (615) 6_I-5374
Senior TeotmologyManager Knoxville,TercmesNe 37932-1966

M. tin(Is Lin Nix) Fuel Tech One Nalco Center (708) 305-2038

GeorgeLamsn,.I u.s.DetermentofF.nmW _000independenceAvenue,s.w. (202)sss-4344
ProjectManagerforExport w_gmn, DC 2O585
Au_ance, PO-8

Hua I..Ju Chinese Embassy 2300 Com'mclk:utA,_Je, N.W. (202) 328-2531
Mh1_r-Counclkx Wul_Jngton, DC 2OOO8

Reinier Lock LeBoeuf, Lamb, Greene & MacRae 1875 ConnecboutAvenue, N.W. (202) 9_6-8024
Of Counsel Washington,DC 20009-5728

Ronke Luke-Boone Resource DynamicsCoqx)ration 8605 Westwood _ Drive (703) 356-1300
Engineer McLean, Virginia 22102

James MacArSmr H_ Rue_ch, Inc. 100 Overlook Center (609) 987-3012
V'ce Presidem Su_ 400

Pflnceton,NewJersey08540



REGISTRATION

Bonn Macy Hal, burton NUS Environmental 910 Clopper Road (202) 328-3047
=SeniorEnergyEconomist Corporation Gailhemlb_g, _ 20878

Harvey Major U.S. Depan'nmnt of Energy 1000 Independence Avenue, S.W. (202) 586-2238
Program Manager, EE-542 Washington, DC 20585

Ann Marie Maloney Overseas Private InvestmentCorp. 1100 New York AvemJe,N.W. (202) 3368806
Washington,I:)(3 20527

Sharon K. Marctmnt U.S. Deflarlment of Energy PittsburghEnergyTechno_ Center (412) 892-6008
Business/FinancialAdvisor P.O. Box 10940, M/S 920

Pittsburgh, Penrd_ylvania15236-0940

James Marcheffi H. Zinder & Associates 1828 L Street, N.W. (202) 862-3411
Set, or V'mePresident Washington, DC 20036

Patrick McClear W.R. Grace & Company - Conn. 7379 Route 32 (410) 531-4176
Devekmem,soaam Cokmb, MaryCand21046

John L McCormick Energy PolicyCenter P.O. Box 1893 (304) 876-1536
President Shepherdstown,West Virginia 25443

Jay McCrensky ImerrmtionalPdvate Energy 2 W_mconsinCircle, Suite 1030 (301) 656-2222
Executive Director AJmociation(IPEA) Chevy Chase/Washington, DC 20815

i

Robert D. McFarren Stone & Webster EngineeringCorp. 1201 ConnecticutAvenue, N.W. (202) 466-7415
Manager-lnterTml_onalPrograms Suite 850

Wast,ninon, DC 20O36-2605
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BarbaraN.McKee U.8.De_utmntofEnergy 1000{_ Avenue,S.W. (301)_44r/
Spe(_ Ammnt, Om_ o_ WuhV_to.,DC 20SSS
DeputyAmmntSecrelary
forCoalTeclmolow,FE-20

Mike McKelvy CQ Inc. One Quality Center (412) 479-6030
ProjectEngineer P.O. Box 280

Homer City, Pennsy_ 15748-0280

Charles/L _ Donlee Energy Systems 693 North H_ Road (717) 755-1081,
Program Manager, Solid Fuel York, Penis 17402 ext. 209
Combumion

Stephen A. Melesld Argonne National Laboratory 955 L'Enfam Plaza, S.W. (202) 488-2434
PoacyAnmy= _6000

Wasl'_, DC 20024-2168

Lawrence E. Mercando _ Corporation 10 East Soulh Temple (801) 322-7021

Director of Te¢_ Salt Lake City, Utah 84147

E. _ Miliaras iEnergotechnologyCorporation 497 MassachusettsAvenue (617) 492-3700
IManaging Direclor Cambridge, Massachusetts 02139

!C. Lowell Miller U.S. Deparlment of Energy 1000 IndependenceAvenue, S.W. !(301) 903-9451

AssociateDeputyAsmmnt Wash_, DC 2O585
-__o,e___emryfor C_l,m_nC__J,FE-_
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_r_ L._ Virginia_ of _ p.o. Box798 (804)371-0629

J_ J. Milley K&M Engineeringand Consulting 2001 L Street, N.W., Suite 500 (202) 728-0390
Assoda_ Corporat_ Wsslmgton,DC 2OO36

Jack Mingus Cle_': _;oalTechnology Coalition 1050 Thomas Jefferson Street, N.W. (202) 298-1897
Washington,DC 2(XX)7

James Moll Resource Dymlmics Corporation 450 San AntonioRoad (415) 494-2850
Senior Consults_ Suite 19

Palo Alto, California 94306

Steve Montafia AppliedEnergy Consultants 4237 Berry Road (703) 754-7849
Presidem Corpor_ Gainesv_,e, Virginia 22065

• Manuel C. MOntlmegro Brazilian Embassy 3006 M_setts Avenue, N.W. (202) 745-2750
SecondSecretary WaWdngton,DC 2OOO8

Harry T. Morehesd Westinghouse Electric Corporabon 4400 Al_faya Trail MC381 (407) 281-3322
NewProgram& Devek)m_ Orlando,Rorida32826-2399
ManaW

Susan Moya Asea Brown Boveri, Inc. 1101 15th Street, N.W., Suite 500 (202) 429-6872
_Manager,Doeutlc Government Wr,shington,IX: 2OOO5

Affairs
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Dona T. Mularkey U.S. Agency for Intemational 515 22nd Street (202) 674-3690
AAAS Diplomacy Fellow Development(AID) Washington,DC 20523

Sumie Nakayama MassachusettsInstituteof Technology 1 Amherst Street, E40-472 (617) 253-7828
Visiting Researcher Cambridge, Massachusetts 02139

David P.._4ance Midwest EnvironmentalIndustries,Inc. P.O. Box8, State Road 64 East (812) 789-2230

Geologist/TechnicalServices Winslow, Indiana 47598
Coordinator

BradleyJ. Nelson NRG Energy, Inc. 1221 Nicollet Mall (612) 373-5406
Director, Engineering Suite 731

Minneapolis, Minnesota 55403-2445

._enNieh Catholic Universityof America 620 Michigan Avenue, N.E. (301) 989-2337
Professorand Director, Washington, DC 20064

CombustionLaboratory

Paul S. Nolan Babcock& Wilcox 20 S. Van BurenAvenue (216) 860-1074

Senior Technical Consultant P.O. Box 351
Barberton, Ohio 44203

Gurgen G. Olkhovsky All-Russia Thermal Engineering 14/23, AvtozavodskayaStreet 275-34-83
Director Institute 109280 Moscow, Russia

Showa Omabegho JointVenture Services, inc. 14 Comwall Drive (302) 456-9704
Pr_ Newark, Delaware 19711



REGISTRATION

Earl R. Osterstock Air Products& Chemica;s, Inc. J7201Hamilton Boulevard (215) 481-5574
Manager, Commercial Allenton, Pennsylvania 18195

Dev_|opment

KiritG. Parikh K&M Engineeringand Consulting 2001 L Street, N.W. (202) 728--0390
Senior Vice Preeidem Corporation Suite 500

Washington, DC 20036

John Patten Vortec Corporation 3770 Ridge Pike (610) 489-2255
Program Manager Collegeville, Pennsylvania 19426

Arlton D. Paul Science ApplicationsInternational 7600-A LeesburgPike (703) 734-4346
Senior Engineer Corporation Falls Church, Virginia 22043

William C. Peters U.S. Department of Energy i-*ittsburghEnergy TechnologyCenter (412) 892--4802
Program Manager P.O. Box 10940, MIS 922

Pittsburgh,Pennsylvania 15236-0940

Gary Philo IllinoisDepartment of Energy & 325 W. Adams, Room 300 (217) 782-6091
Energy & Natural Resources National Resources Springfield,Illinois 62704
Specialist

J. L. (Bud) Piland Babcock& Wilcox 1850 K Street, N.W. (202) 833-7029
Manager, Government Programs Suite 950

Washington, DC 20006
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John E. Plunkett EG&G Technical Services of 990 Elmer Prince Drive (304) 599-5941

Manager, Scientific and West Virginia Morgentown, West Virginia 26505-3276
EngineeringServices

Ravi Prakash _ of India 2536 MassachusettsAvenue, N.W. (202) 939-9803
Counsellor (Science) Washington,DC 20008

Jeffrey P. Price Resource Dynamics Corporation 8605 Weetwood Center Drive (703) 356-1300
President Vienna, Virginia 22182

!AndrzejRabczenko Polish Embassy 2640 16th Street, N.W. (202) 234-3800
Counsellorof Scientific Washington, DC 20009
Tech ofr.m

Rajsgopalan Ramash iScience Applications International 7600-A LeesburgPike (703) 821-4653
Corporation(SAIC) Falls Church, Virginia 22043

Nagaraja Rao iBums& Roe Services Corporation P.O. Box 18288 (412) 892-6488
AssistantTechnical Mana_ler Pittsburgh,Pennsylvania 15236

John Rezaiyan IK&M Engineedng& Consulting 2001 L Street, N.W. !(202) 728--0390
Program Manager Corporation Washington, DC 20036

KristinD. Robl Clean Coal TechnologyCoalition c/o Van Ness & Feldman (202) 298-1813
LegislalJveProfessional 1050 Thomas J_tferson Street, N.W.

6th Roor

Washington, DC 20007
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Leonard J. Rogers U.S. Agency for Intema1_nal 320 21st Street, N.W., #4440, NS (202) 6474274
Senior Energy Manager Development Washington, DC 20523-0053

Peter L. Rozelle IEFH Coal Company P.O. Box669 (412) 452-8850
V'ce President Mars, Pennsylvania 16045

LynnN. Rubow Gilbert/Commonwealth,Inc. P.O. Box 1498 (215) 775-2600
Project Manager Reading, Pennsylvania 19603

Milan Ruzicka Journal of Commerce 7901 Sycamore Drive (202) 838-6122
Falls Church, Virginia22042

Guy Saint-Jacques Canadian Embassy 501 PennsylvaniaAvenue, N.W. (202) 682-7741
Counsellor(Energy) Washington, DC 20001

Jack SaJuja VikingSystems International 2070 William Pitt Way (412) 826-3355
President Pittsburgh,Pennsylvania 15238

Dale K. Schmidt U.S. Department of Energy Morgantown Energy TechnologyCenter !(304) 291-4359
IGCC Product Manager 3610 CollinsFerry Road

Morgantown,West Virginia 26507

W'dliamSchools Resource DynamicsCorporatk)n 8605 Westwood Center Drive (703) 356-1300
Vienna, Virginia 22182

H.C.E. Schreurs NOVEM BV P.O. Box 17 (31) 46-595 314
M.Sc. 6130 AA Sittard, The Netherlands
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Bohdan M. Senyk ABB SUSA, Inc. 1100 Cornwall Road (908) 422-2127
V'ce Pre_dent, Business MonmouthJunction, New Jersey08852
Devekmnt

Marcela Serrato d_ Trevino Embassyof Mexico 1911 PennsylvaniaAvenue, N.W. (202) 728-1614

Representative Washington, DC 20006

Grant Shields Bechtel Power Corporation 801 Washingtonian Boulevard (301) 417-4765
Program Manager Emission Galthershurg, Maryland 20878-5356

Control

Jack S. Siegel U.S. Department of Energy I000 IndependenceAvenue, S.W. (202) 586-1650
Acting AssistantSecretary Washington, OC 20585
for FossilEnergy

Robert Simon Committee on Energy & U.S. Senate (202) 224-9201
Natural Resources Washington, DC 20510

Jana Simonova Cz_JchEmbassy 3900 Springof Freedom Street, N.W. (202) 363-6315

Second Secretary Washington, DC 20008

John F. M. Sims UsibelliCoal Mine, Inc. 122 Rrst Avenue, Suite 302 (907) 452-2625

Vice President Marketing Falrbanks, Alaska 99701

Michael T. Skinker U.S. Department of Energy 1000 Independence Avenue, S.W. (202) 586--6667

Attorney, GC,-14 Washington, DC 20565
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Adam Smierowski Catholic Universityof America MichiganAvenue (202) 319-5879
Professor Washington, DC 20064

John Smigelski New York State Bectric & CorporateDrive (607) 762-8688
PrincipalEngineer Gas Corporation Kirkwood IndustrialPark

P.O. Box 5227

Binghamton, New York 13902-5227

Charles Smith Bectrotek 2111 Wilson Boulevard (703) 351-4492
Suite 323

Arlington,Virginia 22201

Thomas R. Smith J. MakowsldAssociates One BowdoinSquare (617) 720-7639
Senior Vice President Boston, Massachusetts 02114

Gerry C. Snow POWER Intemationai 250 Northwest Boulevard, Suite 206 (208) 664-6400
Project Development Manager Coeur d'Alene, Idaho 83814

James C. Sorensen Air Products& Chemicals 7201 HamiltonBoulevard (215) 481-7172
Director, Marketing .Allentown,Pennsylvania 18195-1501
& Development

Dwain F. Spencer SIMTECHE 24 Fairway Place (415) 726-3617
Principal Half Moom Bay, Caiifomia 94019

G. D. Stamoulis 10613 South Dunmoor Drive (301) 681-4719
Consultant SilverSpring, Maryland 20901
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Greg Starheim General Electric 1 River Road, 273-400 (518) 385-9807
Manager, Market Dev_ Schenectady, New York 12345

Henry D. Steingass U.S. Agency for International Asia/DR/TR/TD/, Room 3214 (202) 647-3805
Energy Consultant,Asia Bureau Develolxnent (AID) Washington, DC 20523-0021

Richard Stem U.S. Environmental MD-60 (919) 541-2973
Senior Technical Advisor, ProtectionAgency Research Triangle Park,

InternationalTechnology NorthCarolina 27711
Liaison

Larry Stevens PyropowerCorporation 3712 16th Avenue, West (813) 746-1914
Regional Manager Bradenton,Rorida 34205

James B. Stewart Penn State University 314 Old Main (814) 865-5906
Vice Provostfor Education UniversityPark, Pennsylvania 16802

Equity and Professorof
Labor Studiesand
Industrial Relations

Joseph S_rakey U.S. Deflwlment of Energy PittsburghEnergyTechnologyCenter (412)892-6124
Associate Director P.O. Box 10940

Pittsburgh, PA 15236

George Stosur U.S. De_ of Energy 1000 Independence Avenue, S.W. (301) 903-2749
FE-33 Washington, DC 20858
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Nick Sundt Energy, Economics & Climate Change 1347 Mauachumtts Avenue, S.E. (202) 547-0850
Editor Washington, DC 20003

Steven W. Sussman ABB LummusCrest Inc. 1515 Broad Street (201) 893-2231
Director Bloomfield,New Jersey 07003-3096

Masaki Takahashi Electric Power Development .15-1, Ginza, _, Chuo-ku 03-3546-9373
Project Manager Co., Ltd. Tokyo 104, Japan

Michael Tanca ABB CombustionEngineeringSystems 1000 ProspectHill Road (203) 285-
Windsor, Connecticut 06095-0500

E. Stratos Tavoulareas EnTEC 7722 Desdemona Court (703) 506-0422
McLean, Virginia 22102

Mark W. Thompson Morrison Knudsen Corporation 555 13th Street, N.W. (202) 638-6355
Director, Government Relations Suite 410 West Tower

Washington, DC 20004-1109

Anne Troy U.S. Department of Energy 1000 Independence Avenue, S.W. (202) 586-1900
Attorney-Advisor, GC-34 Washington, DC 20585

Michael A. Trykoski Edison ElectricInstitute 701 PennsylvaniaAvenue, N.W. (202) 508-5168
Program Manager Power Washington, DC 20004-2696

Plant Systems
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B. Chris Tye Duke/Rum Daniel P.O. Box 1011 (704) 329-2713
V_mePresident - Sales Charlotte, NorthCarolina 28201-1011

Thomas J. Tyson Energy and Environm_ttal 18 Mason (714) 859-8851
President and CEO Reeearctt Corporation(EER) Irvine, California 92718

Alfredo J. Valencia Embassyof Peru 1700 MassachusettsAvenue, N.W. (202) 833-9860
Minister Counselor (Economic) Washington, DC 20036

Robert Ve.nderMolen Combustion Power Company 1020 Marsh Road (415) 324-4744
Manager, Business Development Menlo Park, Califomia 94025

Sarah Veale U.S. General AccountingOffice 111 MassachusettsAvenue, N.W. (202) 512)-6890
Senior Evaluator Suite 201

Washington, DC 20009

!David C. Vogt Brown& Root, Inc. P.O. Box 3 (03-662) (713) 676-4068
Manager, Quality Control Houston, Texas 77001-0003

Marian Voicu Embassyof Romania 1607 23rd Street, N.W. (202) 332-4848
Rrst Secretary (Economic) Washington, DC 20008

John D. Vujevich Babcock& Wilcox 20 S. Van BurenAvenue (216) 860-1677
Controller Barberton, Ohio 44203
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Don C. Vymazal Pure Air 7540 Windsor Drive (215) 481--3687
Manager, Contract and Nlentown, PennsyMmla 18195

GovernmentAdministration

Kathleen Walton Merrill Lynch World Rnancial Center (212) 449-3146
Analyst NorthTo_er, 20th Floor

New York, New York 10281-1320

Jon H. Ward Science ApplicationsInternational 7600-A LeesburgPike (703) 821-4832
Engineer Corporation(SAIC) Falls Church, Virginia 22043

_LewWaters U.S. Department of Energy 1000 Indel_ndeflce Avenue, S.W. (202) 586-3900
PO-63 Washington, DC 20858

H. Weisenfeld 7804 Orchard Gate Court i(301) 469--8817
Bethesda, Maryland 20817

Wayne Weiss Black & Veatch 18310 MontgomeryVillage Avenue (301) 921-2869
Suite 500

Galthersburg, Maryland 20879

Richard Weissman TexJ_co,inc. 2000 Westchester Avenue (914) 253-4034
Staff EconomicAnalyst White Rains, New York 10650

Richard A. Wenglarz AllisonEngine Company P.O. Box 420, Speed Code T14 (317) 230-2185
Senior Staff Research Scientist Indianapolis,Indiana 46206
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Richard F. Weaner Eavenson Aucrm_W & Greenwald AirportOffice Park IV (412) 262-5300
Pre_W_ 333 Rouser Road

Coraorx_,Penn,,_ lS_0e

Start _ Bab(x)(:k& WH(:x)x 20 S. Van Buren Avenue (216) 860-1142
Manager, PFBC Markeling P.O. Box 351

Balt:_, Ot_ 44203-0351

A. _ Coal Tech I_ 1200 G Street, N.W., _ 1100 (202) 383-2191

Policy Editor McGraw--Hill Wastdr_on, DC 20005-3802

John G. Williams iRadian Corporation 2455 Horsepen Road (703) 713-1500
EPA, Client Sector Manager Hemdon, V','ginia 22071

Jack Williamson CORE Intem_, Inc. 1400 K Street, N.W., Suite 910 (202) 789-4252

Director,MarkeUng Washington,DC 20005

John WIllS Rolls-Royce, Inc. 11911 Freeck)m Drive (703) 318--9008
Director, Business Reston, Virginia 22090
Deve_0ment_PG

Robert P. Wilson ArilhurO. Little, Inc. 20 AcornPark (617) 498--5806
V'ce President and Director C_, MeJlaachtm_ 02140

of _ and



REGISTRATION

I. Wtsdmn Hydrocaltlon ReNarch, Inc. 100 Overlook Center, Suite 400 16091987-,3017
Vice Preakkm _, New Jersey O854O

Flidtard Wolfe Coal To011_ Co.-'poration 103 Thomas Road (703) 669-6515
President Brislol,Virginia 24201

Marilyn Wolfe CoalTechno_ Corpmmion 103 Thomas Road (703) 669--6515
Bristol,V'arginia24201

Shek:lonM. Wool CuatomCoals 100 Finlt Avenue, Suite 500 (412) 642-2825
Cl'taJrman& CEO Pittaburgh, _ 15222

Barry Worlhlngt_ U.S. EnergyAlmoci_ion 1620 ! Street, N.W., Suite 1000 (202) 331-0415,
Exocmive Dir_:lor Wm_, DC 20006 ext. 3008

Ben Y_ Van Ness, Feldrmm & Curtis/ 1050 Thomas Jef_ Street, N.W. (202) 298-1857
Executive Director Clean Coal Tec_ CoaBtion Seventh Floor

waa_a_on,DC2OOO7

Ernest R. _ Stone & Webster Enginimring 245 Summer Street (617) 589-2818
Manager, Advanee¢lTect,_ Boston, Massachusetts 02210
Projects

Bert Zauderer Coal Tech Corporation P.O. Box 154 (215) 667-0442
PreJdmlt MeriorlSlalJon, Pennsy_ 190(_-0154

Shenl Zedd Neeoe, CMor, Bamide & AI_ 1050 - 17th Street, N.W., Suite 810 (202) 887-5599
_ C,om._am wuhinoton.DC2OO36
__m_m_m_m_m_m_m_m_m__. inc.
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