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The Global
Opportunity

he emphasis of the Fourth Clean Coal Technology
Conference was the marketability of elean coal
projects both domestically and abroad. The suc-
cess rate of clean coal projects in the U.S. for coal-
fired electricity generation is a beacon to foreign
governments that are working toward effectively using advanced
NOy and S02 technology to substantially reduce flue-gas
emissions for a cleaner environment. There is a continuing
dialogue between U.S. Government, North American private
industry, and the electricity producing governmental minis-
tries and the private sector abroad. The international com-

munity was well represented at this conference.

The Administration is determined to move
promising, near-term technologies from the public to the
private sector as well as into the international marketplace.
The Fourth Clean Coal Conference assessed and evaluated
many of the technologies that not only are promising, but will
become the benchmark technologies in emissions control,

for 1996 and into the next century.
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INTRODUCTION

It is a pleasure to be here with you today to present the [EA’s world energy outlook, and to
discuss clean coal technology from an international perspective.

In my presentation today, I will concentrate on:

u the importance of coal in world energy;
the policies affecting the outlook for coal;
the environmental challenges ahead;.
the need for clean coal technologies; and .

the opportunities for international co-operation to. meet those challenges.

THEIEAIN A CHANGING WORLD

First, a few words about the International E.ncrgy Agency for those of you who may not be
familiar with our work.

The International Energy Agency was creatcd as a result of the "energy shock” of 1973-74.
Confronted by the serious damage to their economies caused by the oil shock, the major oil-
 importing countries sought to devise a credible. response. The energy crisis was not just an

. economic challenge; it was a political challenge. How would the Western countries respond?
Indmdua]ly? Or collectively? _

Against this backgroand, the Washington Energy Conference of February 1974 was convened.
Most OECD countries, which is to say most of the major industrial countries, attended that
conference. From their efforts emerged, in November 1974, a new international organisation

whose specific goal was to promote the energy security of its Members - the International
Energy Agency.

Today, 20 years later, the IEA has 23 Member countries. Six other countries '('Mekxco, Korea,

Hungary, Poland, Slovakia, and the Czech Republic) have formally expressed mtcrest in
joining the Agency.



Although membership in the Agency has expanded over the years, its basic mission has not
changed. Now, as then, the prime objective of the IEA is to assist member governments and
nations in improving their energy security both individually and collectively. That means

developing and promoting policies that will ensure the reliable provision of sufficient amounts
of all fuels at reasonable prices.

Although oil security remains a major concern of our Members, the 1IEA today is pursuing
its energy security mandate more broadly, recognizing the globalization of energy markets,
the growing interdependence among . participants in those markets, and the environmental
imperatives that are shaping energy policies. )

WORLD ENERGY OUTLOOK .
The IEA published the 1995 edition of its World Energy Outlook earlier this summer. The
outlook is intended to suggest the general direction and possible evolution of worldwide -

energy trends. The outlook is based on two scenanos regarding the response to rising world
energy demand. '

Growth in world energy demand to 2010 will be at such a level that either prices will rise —
in what we have called the capacity constraints case — or energy intensity will improve as
- a result of more efficient use of energy -~ leading to the energy savings case.

R In the capacity constraints case, we assume that trends in past behaviour will continue
to dominate future energy consumption patterns. Growth in.world energy demand in
this case proves too fast for production to keep up. The oil price (in constant 1993

prices) " is expected to rise from about $17 perbamlthxsycarto%byZOOS and
_remmnatthatlevelaﬁerthat_

] In the ensrgy savings case, efergy cansumers choose to use currentl} available
energy-efficient technologies to a greater extent than has.been seen in the past.  The
need for additional productive capacity reduces as energy-efficiency rises. Under this
scenario, the price of oil is expected to remain flat in real terms at $18 per barrel from
1996 onwards. Coal prices. are assumed to remain flat after the late 1990s.

In the capacity constraints case — in which historical trends continue

~-world energy demand is expected to increase by about 45 perceat between now and 2010,
oratanamgeannualmeofjustoveeremnt.

"Inthe energy savings case — in which energy-efficient technology penetrates éhergy markets
-~ world energy demand grows by less than 35 percent over the outlook period, or.1.7 percent
per year on average. )

Based on the IEA's Outlook to 2010 several major elements emerge with which energy policy -
" makers must contend in the medium and long-term:

L We ﬁve in a world dominated by fossil fuels, and we project their share to remain at
90 per cent of total world energy consumption. One consequence is that energy-
derived CO, emissions could grow by almost 50 pér cent by 2010.



. World oil consumption is expected to increase by about 40 per cent by 2010, with
most of the increase in consumption taking place in non-OECD countries.

= Natural gas will account for 22-24% of total energy demand by 2010.

] Coal will continue to account for about 30% of total energy demand under either
’ scenario. :

a The share of nuclear energy wnll declme, as hydroelectric generation increases
modestly.

'- The non-OECD area is taking over as the major user of energy and now accounts for |

about 50 per cent of the world’s total energy consumption, and that share wili
inexorably increase. ‘

[ Environmental effects associated with the energy sector, from production to
consumption, compel innovative approaches to energy policy.

World solid fuel demand is pro]ected' to grow to over 3000 Mtoe by 2010, compared with
2,300 Mtoe in 1992. This growth is concentrated in non-OECD countries. Coal, especially for
power generation, will increasingly be imported. International coal trade, having doubled
between 1973 and 1992, will double agam by 2010. Although coal will continue to be traded
mainly on a regional basis, the rise in international trade shows a movement towards trade
and co-operation, and away from policies of exploiting indigenous resources whatever the
cOst. -

L World consumption of solid fuels (essentially coal) in the period to 2010 is expected
' to increase at an average annual rate of 2 percent to 2010 in the capaczty constraints
case, and 1.6 percent in the energy savings case.

L Power generation accounted for 56 percent of demand for coal in 1992 and by 2010
this share is expected to be 58 percent in both cases.

= Coking coal consumption is expected to be stable over the period..

®  Inthe OECD, coal consumption is expected to increase by 0.9 pereent in the capacity
~ constraints case, and by 0:3 percent in the energy savings case, but coal consumption
is expected to fall in the former Soviet Union ‘and in Central and Eastern Europe,

In the case of sohd fuels China and South Asia accoust for three-quarters of the incremental
demand of non-OECD countries. This alone is more than three times the incremental demand
of all the OECD countries combined. While clean coal technologies are likely to be first

applied in OECD countries, this is net where the increase n coal consumption, and thus the
increase in carbon and other emissions, is taking place.

The 1995 World Energy Outiook expects China and India alone to. account for a larger
amount of the increase in carbon dioxide emissions between 1990 and 2010 than all OECD
countries combined. Moreover, these two countries will account for more than 50 percent of



‘Rest of the World emissions by 2010. The major fuel for power generation in these two’
countries is coal .which, in 1992, accounted for around 75 percent of total electricity
generation in Chma, and more than 70 percent iu India.

Given the very low level of efficiency in many plants, the introduction of state-of-the-art

- combustion technology-will result in significantly greater reductions in unit carbon dioxide
emissions than in the OECD. And economic performance will be 51gn1ﬁcantly enhanced as .
well, providing commercial justification for retroﬁttmg investment.

Competition between developing nations for capital investment in their energy sectors can be
expected to be a force for greater liberalisation. Wider international co-operation can optimise
expenditures on energy technology development and deployment. IEA countries have the
opportunity to reach out to industrialising’ countries and pass on the lessons that they have
learned in the past. Because of this, the [EA secks to improve its links with non-Member
countries.

Energy policy makers need to recognise the major @Mbqﬁon which will come from coal:

n Coal is one of the world’s most important and abundant fossil fuels; its share of many
: countries’ energy mix and the wide distribution of reserves around the world enhances
energy dwersny. and thus increases energy security. ’

| Coal is low-cost compared with oil or gas, perhaps between a quarter and one-half the
price for the same primary energy content. Many countries have economically viable
domestic resources of coal to support sustamable economic development.

- There is major scope for improving the efficiency with which coal is used-and for
mitigating the pollution and emissions that its production and use can cause.

In general terms, the outlook for coal in the world energy scene is for strong competition with
gas, weakening demand for some coal uses, but continuing demand for baseload power
.generation. The future trends of energy demand iead to a situation not unlike the present -
energy demand will continue to be met by fossil fuels, aithough there will be a shift in their
consumption away from the industrialised world towards newly industrialising nations.

ENVIRONMENTAL CONCERNS :

Envuonmemal:ssuesmkeyconcernsofOECDgovemments These concers cover
traditional pollutants: sulphur dioxide (SO,), nitrogen oxides (NO,), and particulates. They
also include water and land contamination, together with satisfactory disposal of solid wastes.
These issues have had major effects on the development of the energy sector in the past two -
decades, and will continue to do so in future, particularly here in the United States as the
Clean Air Act tightens emission limits. The driving force of the Clean Coal Technology
program has been the need to improve the technologies available to meet these challenges.

More recently, a new challenge has come forward, that of a potentially enhanced greenhouse
effect and global warming. The principal gases involved - carbon dioxide (CO,), methane
(CH,) and nitrous oxide (N,O) - are all affected by energy production and combustion.



By 2010, world carbon emissions could be between 30 and 42 per cent higher than in 1990.
At present the QECD accounts for more than one half of the world’s energy related carbon
emissions. By 2010, this could fall to just over 40 per cent.

India and China account for a larger amount of the increase in annual .carbon emissions

- between 1990 and 2010 than do all the OECD countries combined. By contrast, in 1990,
China and India accounted for less than one third of the level of total OECD emissions.
* Action in the industrialised world alone will clearly not be enough to cause a substantial
cha.nge in the outlook for global carbon emissions.

The keyisto devclop energy policy options for sustammg economic growth while minimising
environmental degradation. By ratifying the Framework Convention on Climate Change, IEA

countries have pledged to identify the actions they will take to achieve their climate change

commitments. Action:i'in relation to energy will be central to the realisation of the

Convention’s goals. Carbon emissions per capita in IEA countries will continue to far exceed

those of the developing world. Accordmgly, the industrialised countries have undertaken the

obligation to act first.

glgm__CoﬂT_eclm_

A principal area of action is in the acceleration of the deployment and d:sscmmanon of those
technologies that result in reduced emissions. Many technologies exist which, if deployed,
would result in lower emissions than are attainable with technologies currently in use. But

even these are insufficient to meet medium and long-tcrm environmental concemns. Many new
technologes will be needed.

The outlook for coal in the World Energy Outloak does not take account of some of the more -
_ advanced coal-fired power generation technologies since most observers would not expéct
them to be economically viable untii well into the Outlook period. Advanced coal-fired plants
are nevertheless an important factor since they have the potential to alieviate environmental
opposmon to the use of hard coal, and of recapturing ground from competing fuels.

Somc of these technologies are still, however, on the horizon. Wha: can the industry and .
goveruments do to accelerate the process?

Government policies - directed to achieving energy pricing related to full economic and

environmental costs, free and open energy trade and investment, environmentally sustainable
~ energy production and use, are first order priorities. However, support for research and
development, promotion of technology development and deployment. and technology
cooperanon are also proper. roles for government.

Nevertheless, it will be private decisions which will determine if and where coal provides the
fuel for the next generation of power stations. It is instructive, then, to look at the attitudes
expressed by the coal producers, equipment manufacturers and utilities, to see which
technologies are likely to be taken out of the laboratories and into commercial service.

The IEA's Coal Industry Advisory Board (CIAB) brings together 40 top-level representatives
of the coal industry from throughout the world to advise the Agency on coal issues. The IEA
has recentiy published for the CIAB-a study on .ombined-cycle technologies for enhancing



environmental performance -of coal combustion in power generation. Important as these

developmznts are, the report considered that their econotmc and techmcal pcrforma.noc are
not yet fully competitive.

We have just published a second volume by the CIAB which looks at the technologies
evolving from the well-established steam cycle technology. Results of an industry survey

show that, in the next 10 years, the major uptake of new coal-fired steam cycle plant will be
in China, South East Asia and India.

A ncganve fone to the findings of the report, however, is the comment that neither
manufacturers nor utilities are generally willing to fund the demonstration of new generating
technologies. Governments are increasingly reluctant to take on this roie and may not, in any
case, be the best agent for the task. Perhaps the industry needs to look to its own long-term
interest, and companies along the length of the coal chain might see that their interests are
best served in the development and deployment of new technologies.

I believe this is particularly true for the US market. In the Asian-Pacific region there is a
commitment to coal and existing technology which represeats a low-cost approach to
environmental improvement. In the United States, the development and use of improved coal-
fired power technology is the key to competing with gas, and of keeping coal economic as
the requirements of the Clean Air Act tighten.

It is because of these additional cost burdens involved in meeting modern environmental
standards that research and development into advanced coal-fired power technologies is
secking innovative methods to simultaneously improve economic and environmental
performance.

INTERNATIONAL TECHNOLOGY CO-OPERATION
The cost of research and development, and the global nature of the issues that R&D is

designed to meet, has led IEA Member countries to work together on efforts to address these
technology challenges.

Our co—opcratiou on science and technology takes a number of forms. One involves
representatives of the Member Governments meeting to review and discuss their policies and
experiences. Our Working Party on Fossil Fuels is chaired by Assistant Secretary of Energy,
Patricia Fry Godley. A second involves conferences such as this one. A third is through
_ direct co-operation’ between Govemments (or participants nommated by them) to undertake
specific projects

Intensified energy technology co-operation among IEA Member countries, and with other
countries, is an indispensable means to accelerate technology advances and to enhance long-
term energy security and environmental protection. As part of our efforts to assist this co-
operation, the FEA has established an energy technology and R&D collaboration programme.
Key components in the programme are known as “Impiementing. Agreements” which aim to
acceierate energy technology development by sharing scarce resources and broadening the
prospects of market deploymeat. Abouit forty such Agreements are currently underway, and
- those involved include government, industry and academic participants from both IEA and



other countries. The US Government plays a leading role in many of these agreements. but
we would also welcome greater industry mvolvemem.

The largest and longest-running project of IEA technology collaboration is IEA Coal
Research, originally established in 1975. With representatives of 14 countries and the
European Commission participating, it undertakes research into a wide range of coal-related
issues on an international scale, collating and disseminating information about coal, and
carrying out technical and economic analyses. It provides easy low-cost access to the most
. comprehensive information about coal and coal technology available anywhere in the world
Three.other IEA collaborative projects are also focused on coal, namely: Coal Combustion
Sciences, Coal/Liquid Mixtures, and Fluidised Bed Conversion. Two others which deal with
other fossil fuels as well cover: Multiphase Flow Sciences and Greenhouse Gas R.& D; the .
latter investigating capture, use and disposal options and related issues. A project completed
last year on the Testing of High-Temperature High-Pressure Filters, showed that the IEA
Implementing Agreements can also form the basis of industry co-operation. '

Climate Technology Initiative |
At the March-April 1995 Berlin Conference of the Parties to the United Nations Climate

Change Convention (COP-1), statements by many governments and industry organisations
recognised the important role of technology in reducing greenhouse gas emissions. There was
general recogrition that both expanded and intensified efforts are needed to speed up the

. otherwise lengthy technology development and deployment process so as to reahse the
potential contribution of wchnology

As a contribution to this process of enhancmg the .application and developt of
technologies to respond to global climate change concerns, a Cliate Technology Initiative
was announced at the Berlin Conference by-the Netheriands’ Minister for the Envnmnment
on behalf of 23 OECD Member countries.

The Climate _Technology Initiative is a linked set of national and international measures,
practices and processes, including voluntary private- sector activities, to accelerate
development, application and diffusion of climate-friendly technologies in all relevant sectors,
Other governments and international industry organisations have been invited to participate
in the further development and implementation of the Initiative. '

The Initiative includes: co-operative actions to enhance the use of voluntary emission
reduction measures in non-OECD countries; support for developing countries to develop the
technology aspects of their national climate change response plans and improve dcvelopmg
countries’ access to information on technology options; efforts to build markets for emerging
technologies in non-OECD countries; collaborative efforts to support technology
demonstration projects in non-OECD countries; and collaboration on new technology

deveiopment and joint efforts to evaluate and develop technologles to capture, dlspose of, or
use gresnhouse gases. .

There will be significant potential for the coal industry to participate in this Initiative.



"Joint Implementation™

Another important outcome of the Berlin conference was the agreement to undertake, on a
pilot phase basis, an international greenhouse gas emissions reduction programme commonly
known as "Joint Implementation” (now referred to as “actions implemented jointly under the
pilot phase”). Under this voluntary programme, developed countries could assist other
countries to reduce their emissions, leading to an overall reduction in emissions worldwide,
at lower cost than if the same reduction had been undertaken in the initiating country.

Based on the results of this pilot phase, a decision will be taken before the end of the current
" decade on whether to establish a permanent programme that- would "credit” signatory
countries of the Climate Change Convention with émissions reductions elsewhere -on the
globe. There arc numerous concerns and costs associated with the introduction and "credit
counting” of such activities. It is also 1mportant in any apphcanon of the joint implementation
concept that large scale investments in developing countries should not Jock them into
- outdated and less efficient technologies for the future. Nevertheless, the least-cost principle
underlying joint implementation makes it a natural response in a globally integrated economy.

The IEA plans to invite representatives of industry to a meeting, scheduled for 13-14
November in Paris, of the IEA’s Ad hoc Industry Advisory Group on Energy and the
Environment to discuss energy and environment issues and related developments.

POLICY ISSUES AND RESPONSES

. The challenge for energy policy in the 1990s is howtobﬁtsafeguardemrgysecuntyandto
meetenvmmcntalgoalsmtheopenandeompeuuvemketsmemngly becoming
established in response to global economic integration. The energy industry has been
respondmg to the challenges and opportunities of globalization by strategic restructuring to
maximise competitiveness and internationalise activities.

Govemmmts are increasingly wnthdrawmg from direct involvement in the market, whether
through ownership of operaung compames or through direct regulation. Some IEA Member
countries are experiencing political limitations even to residual Govu'nmmt intervention in
markets. Market forces alone, however, cannot secure energy security or a clean environment.
To break the link between economic growth, energy demand growth and carbon emissions
growth.wenwdtoreducetheenergymtensxty ofonreconomesandthecarbonmtensxty of
our energy mix. : .

If one point is clear, it is that the role of government is to facilitate commercial activities.
 rather than replace them. Companies, not governments, produce and transport energy, and
they do this more efficiently in markets where they face commercial pressures and rewards.

Governments need to set the stage and the rules of thegameforenergymarketpamcipants
sO that compamies can operate compeunvely and efficiently, and thus prodace resuhs which
are satisfactory in terms of cnergy, ‘environment and econom:c objecuves



CONCLUSIONS .
In conclusion, as economic and populahon growth occurs, demand for energy wﬂl rise. Fossil
fuels will continue to meet a substantial part of energy demand over the medium term. The

fundamentally sound economics of coal-fired power generation will ensure a strong continuing
demand for coal to help meet this demand.

The major uncertainty regarding the outlook for coal is the cnvimnmcnial. issue. How this
will be resolved depends largely on the introduction of new techniques for cieaner and more
efficient coal combustion. - The IEAstands ready to assist in these efforts.

" On balance, I am confident that the environmental performance of coal use can continue to
be improved while costs are contained, and that the place of coal is secure. - Its use can
promote energy security and economic development. Producing and using coal and lignite
more cleanly and more efficiently will mitigate the environmental impacts of increased energy
demand, and will help lead to sustainable economic development. Deployment-of new and

improved clean coal technologies will play a critical part in meeting the growing world
" demand for energy. And that is why we are here today and why this mecunglssotopm
and important. :

Thank you.
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Thank you ladies and gentlemen.

This is an important conference in
the series of Clean Coal Technology
conferences.

We meet in a time of transition, and
of transitions within transitions -- poli-
tical. social, ond economic, national
and intematior.al.

The world is in transition from an era
of super-power confrontation to some-
thing else; the U1.S. economy is in fransi-
tion; the federal govemment is in transi-
tion; and our customer the electric
. power industry is in transition.

The Clean Codal Technology
Program is all but complete, and we
need to start thinking and talking about
what happens next with these splendid
tachnologies whict: you bave made .
ready for the market.

One of our purposes here is to
examine these transitions as they
affect and will be affected by the clean
coal technologies.

Befare that, however, there is one
institutional transition on which | ought to
touch in detail for context.

The National Mining Association is a
new entity to many here. it was formed
this year by the union of the trade
groups that represent the enterprises.
which deliver America’s basic industrial
resources — the National Coal
Association and the American Mining
Congress. :

In addition, this is my first opportunity
to meet with a technology group since
the merger.

Therefore, | want to make it clear for
the public record ot the outset that:

oFirst, the Nationai Mining
Association shall be no less
diligent on matters relating

to coal than was the
Ndational Coal Association:

eNext, the National Mining
Association shall be no less
vigilant on questions of
energy securty and
national security thon was
the National Coal
Association;

«And, most emphdatically,
the National Mining
Association shail be no less
vigorous in support of clean
coal technology than was
the National Coal
Association.

The union of industries within the
National Mining Association did not
diffuse our resources and strength; it
-amplified and extended them.

The fitting technical metaphor tor the
occasion would be the generation of
electric power by our newest clean-
coal technologies — more power
output from available resources to
meet ever-changing requirements.

The energy and economic security
of the United States lead the National
Mining Associgtion’s list of concems,
especially:

«The free fiow of resources
required to meet the social
and political demands of
Amaericans for the
opportunity to eam a strong,
standard of living: ‘

sAnd the use of these
“resources in ways that

resolve the nation’s other
_concermns and probiems.

Coal and clean coal technology are
such balancing resources.

Now to the business ot hand: My
assignment is to discuss the role of coal
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sRecognition that
economic activity joined
with trade spreads and
hastens the advent of
higher standards and
draws nations peacefully
together;

eWorldwide application of
these principles through the
- institutions of economic
cooperation and
development;

oThe beginnings of modem
economies and rising
standards of living in the
developing nations,
especially those of Asia;

«The attraction to these
principles of the former
Soviet Union and the
nations of Eastern Europe:;

sThe opportunity to even
out economic progress
among all nations;

+And the renunciation of
conquest.

sAnd it required American
jeadership.

Today the goal is to create an
expanding world economy in order to
create the foundations for a different
kind of new century.

Because the 20th century was one of
war and tension, there now is o chance
the 21st century can be made one of
peace marked by worldwide
achievement of human potential.

This century also has been notable
for the degree of human prosperity
achieved and potential relecsed by
the marriage of science and
technology in the last century.

In consequence, many are living
much more productive, more
comfortable, and longer lives than was
possible in the not-far-gone days of
subsistence and early death. Birth
rates have fallen and population
stabilized in the industrialized nations.

In these industriclized nations, the
availabliity of wealth and the pressure
of social concermns have eliminated
most of the poliution that stems from

economic activity. Our natural
environment is cleaner.

Al of this wos no small achievement.
it grew from the ashes of World War
Two. and couid not have happened

without the foliowing: However, huge geographic and

demographic portions of the globe

oit required that the former were left bahind in this century's growth;

warming nations trade freely and now they mean to catch up. Their

with one another and all birthrates are high and their populations

who would join; are exploding. Concems are on the
rise, primarily in the industrialized

«it required the energy that nations, about what happens next.

increases human
productivity - required it in
abundance and ot low
cost; ' :

it required the technology
that amplifies and
Increases the higher
productivity that energy
Imparts to human activity;
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The challenge of the half-century to
come Is no lass than that of the half-
century past, Now it is t0 build an
enduring peace and balance the
foliowing:

eWorld population - it is
expected 1o rise from
about 5.5 billion ot present



World Energy Council incude the
following findings on the future of
imported oil:

«Much grecter production
to be required;

sProduction to further con-
centrate in six nations - five
in the Persian Gulf, plus
Venezuela, all members of
the Organization of
Petroleum Exporting
‘Countries;

sPrices must rise to
stimulate additional
production;

sIncreased market
dominance by Persian Gulf
exporters;

ePrice voldtility could
become severe;

«Politicol and mifitary
security of source must be
continually monitored;

oThe costs of security may
. prove unsustainable ond
unacceptable,

oThe gas reserve is 13
percent of the fossil fuel
reserve, and the reserve-
to-produc-tion ratio is 56
years; :

+Qilis 16 percent of the
world reserve, and the ratio
is 40 years;

«And coal is 71 percent of
the reserve, and the ratio is
250 years.

The U S. coal reserve is one of the
wortd's major coal reserves -- the
major reserve when other pertinent
influences are factored in.

First, the U.S. coal industry is the
world's most modem and efficient by
any ranking. This effectively expands
the reserve and the economic impact
of the reserve. It is the low cost source
of electric power. It is the source of
nearty three-fifths of the nation's
electric power.

Coal imparts a special strength to
the ever-electrifying U.S. economy. |t
will be the low cost source in the years
coming on.

Next, the U.S. coal industry is
dedicated to internationgol free trade in
coal. America led in establishing the
world trade in steam coal and we
intend to compete strongly in that
market in the years coming on.

The World Energy Council's book
; makes
the following points about the world's
proved reserves of fossil fuel:

*World coal proved
Taserves exceed the
combined reserve of ol
and natural gos by a factor
of2.5;

Security of enargy supply will not be
q factor in world coal, not for America
ot s traging partners. Production and
the dominant reserves will not
concentrate in a few countres in the
manner of imported oll, not with the U.S.
in the market. Word-dislocating price-
volatilty will never be a problem.

«The coal reserve
exceeds the oll reserve by
¢ factorof 4.4;

oThe coal reserve
exceeds the gas reserve
by a factor of 5.6;

. We now come to the introduction of
the clean-coal technologies.
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«Greater modification of
carbon-release
projections from efficiency
gains than from
proscriptive regimens;

«And that technology
transfer can powerfully
modify all projections —.
technology from coal
preparation on through
advanced combustion
and up to better
transmission and
distribution.

By introducing existing and newly
emerging clean-coal technologies we
can achieve the following:

«We can raise thermal
efficiency in existing and
future generation for
economic gain;

s And at the same time
recduce pressure on the
coal reserve; and stem the
release of carbon dioxide.

+We can improve
~ transmission and distribu-
tion;

e And af the same time
lower the amount of fuel
required to deliver a given
amount of power; and
thereby reduce combus-
tion emissons

In nations with very low thermal
efficiencies and very high losses in
transmission and distribution, the
savings may well reach one ton in three
for coal: and well over 30 percent in
carbon dioxide releqase per unit of
power.

Here is the means of economic
development that con sustain itself,
Here is sustainable use of resources.
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Here is the means of peace-
fostering balance for the three critical
environments — the political, the
economic, the natural,

If increasing carbon dioxide release
is the concem, then technology is the
way 10 go about deqling with the
concermn.

Clean-coal technology will sustain
economic growth and extend the life
of resources — add to the 10-fold gain.

Clean coal technology addresses
the speculative concems in -
constructive ways -- it resolves
concems and balances the critical
environments.

This century has shown Americans
to be good at some things and poor at
others.

We are good at bringing about
conditions for lasting peace and
balance. and we are good at
advancing technology.

We are sometimes not as good ot
infroducing the advanced technology.
Our competitors in Jopan and Gemany
have been much better at capitalizing
on such advances.

We have come too far to quit short
of commercial deployment of our
clean-coal technology
advancements.

We have invested t00 much toil, 100
much sweat, too much capital to let
them now languish because our
policy-makers are preoccupied with
matters of doctrine, philosophy and
other concems.

Let's try to do it differently this time.
This time let's talk about it and think
about it and then act. We must not.get
lost In philosophical debates.
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ABSTRACT

This paper provides an overview of two National Coal Council Studies on Clean Coal
Technology. The studies reviewed are "Clean Coal Technologies for Sustainable
Development” and "A Critical Review of Efficient and Environmentally Sound Coal
Utilization Technology”. The studies provide an in-depth look at and some
prioritization of all coal related development activities underway from research to
commercialization.

Both studies conclude that the U.S. Department of Energy plays a key role in Coal
Utilization Technology development and strongly recommends that the U.S.
Government contipu¢ to supply financial and technical support to the development
and initial deployment of coal utilization technologies. Further the focus on new and
developing technology can be reduced to three basic criteria: 1) high efficiency, 2)
environmentally sound and 3) cost competitive.

INTRODUCTION

During the past two years the National Coal Council has undertaken to perform two
major studies for the Secretary of Energy that are focused on Clean Coal
Technologies. The first, which was completed in February 1994, was titled "Clean
Coal Technologies for Sustainable Development". The second, which was completed
in April 1995, is titled "A Critical Review of Efficient and Environmentally Sound
Coal Utilization Technology".
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The two efforts provide an in-depth look at all coal related development activities
underway from research to commercialization. The National Coal Council
established working committees composed of a prestigious group of experts for both
efforts. These committees developed a focused, prioritization of research,
development, demonstration, and commercialization needs from both the purely
technical perspective and from a business and a market potential perspective.

The work that the National Coal Council has done indicates that the expanded
utilization of fossil fuels will rely on development of advanced technology that
improves efficiency and simultaneously reduces environmental impacts. The two
reports discussed in this paper cover the specific role of competing coal technologies
to meet our national and international needs for improved coal utilization systems.

NATIONAL COAL COUNCIL - BACKGROUND

To provide background perspective, a brief understanding of the National Coal
Council (NCC) is appropriate. The NCC is one of 2000 Federal Advisory
Committees chartered under the Federal Advisory Committee Act. It is only one
of two that are totally self-funded. The other is the National Petroleum Council.
The sole purpose of the NCC is to advise, inform, and make recommendations to the
Secretary of Energy on national policy issues relating to coal or the coal industry.
Members are appointed by the Secretary of Energy and come from a variety of
industries and interests and reside in more than 30 states. The NCC was chartered
in the fall of 1984 and became active in mid-1985, with the first report produced in
1986. To date the NCC has published 16 reports including the two discussed in this

paper.

CLEAN COAL TECHNOLOGY FOR SUSTAINABLE DEVELOPMENT

In 1993, the Secretary of Energy requested that the National Coal Council undertake
an evaluation of the U.S. Department of Energy’s (DOE) Clean Coal Technology

(CCT) program. This program was initiated in 1986 and represents the largest coal
and environmental technology demonstration program undertaken jointly by industry
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and the DOE. The program was implemented through a total of five solicitations
and some 45 cooperative projects. A total budget of $2.75 billion was appropriated
by the United States government and was matched by $4.25 billion of industry funds.
Specifically, the Secretary requested that the NCC:

1)

2)

3)

4)

5)

examine the current state of U.S. industry acceptance of technologies
supported to date by the CCT demonstration program;

identify where technology gaps may exist in the U.S. portfolio of clean coal
technologies;

assess the need for further Federal initiatives to overcome remaining market
hurdies including, for example, use of Federal "buy-back” provisions to create
early market incentives or changes in tax policy to encourage the use of
cleaner, more efficient technologies;

assess the merit of additional co-funded improvements in previously
demonstrated technologies at existing facilities, and if such a need exists, offer
guidance on the most effective and financially prudent means of further
Federal support (e.g., different levels of cost sharing); and

offer advice on carrying out the international technology transfer efforts
called for by section 1332 of the Energy Policy Act.

As a part of the study, a perspective on the electrical generation and application
marketplace after the year 2000 was developed and was used as a basis for framing
conclusions and recommendations on the questions raised by the Secretary. The year
2000 characterization follows:

A strong emphasis on energy efficiency will be reflected in efforts to improve
energy use by customers and to use more efficient conversion technologies.
This will reduce the need for new base load generating capacity, but will
increase the number of opportunities for replacement of older, less efficient
generating plants.

The retirement and reuse of old utility sites, which are close to customers and
have coal handling and transportation infrastructure, will provide ideal
locations for new capacity additions. This will be attractive to local
government, will provide or maintain local jobs, and will be an ideal
opportunity for new CCT projects.
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- With the growth of the non-utility generating industry, pressure will increase
to use smaller, lower cost and cleaner systems.

- It is anticipated that most of the new plants will be in the intermediate size
range (200-400 MW) to provide flexibility in dispatching, to reduce siting
impacts, and to lower capital costs per unit.

- Increasing pressure will be placed on the development of new fossil electric
resources globally. Emphasis will be on new systems in the Pacific Rim and
retrofits in Eastern Europe and the Commonwealth of Independent States.
This should open up new markets for CCTs.

With the year 2000 perspective as a backdrop and as a framework for long term
technology needs, the following conclusions were reached concerning the CCT
demonstration program:

- The market for CCTs is significant with a domestic potential of up to 62 GW
between 1994 and 2010 in both new and retrofit applications; however market
competition with natural gas will remain strong during the period.
International growth is expected to be significantly greater.

- DOE surveys conducted on the CCT program in 1992 showed limited
awareness of the details of program among potential users.

- Essentially no technology gaps were found except in areas of developing
regulations.

- The intent and objectives of the DOE’s CCT program have been or will be
met with existing projects in the program.

- The U.S. government can help to continue to move CCTs to the marketplace
by overcoming barriers caused by commercial risks and associated financial
hurdles. It is worthwhile to note that many of the 45 projects are composed
of several technology innovations. Some of these innovations are being
commercialized independent of the CCT program but the overall projects
require not only component guarantees and warranties but also a "wrap" of
the entire plant from a process guarantee perspective.

- The international market for environmental and clean coal technology is large

and awaiting new, commercially proven technologies that decrease pollution
without appreciably increasing total capital and operating costs.
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Finally, based on the effort, the following recommendations were made to the
Secretary of Energy:

1)

2)

3)

4)

5)

6)

7

8)

No further solicitations under the Clean Coal Technology Demonstration
Program are needed.

Clean coal technologies should be recognized broadly as environmental
technologies in current and future Federal programs.

A new federal-level CCT incentive program to stimulate initial and
sustainable commercial deployment of CCT is needed. The program is
envisioned to require $1.4 billion of federal capital and performance
incentives during the period 1995-2010. The program should provide
commercial units in such areas as integrated coal gasification combined cycle
systems, pressurized fluidized bed combustion systems, advanced pulverized
coal-fired power plants, and innovative component technologies.

The DOE market assessment and communications program should continue
and be expanded to include all stakeholders in coal.

The DOE should evaluate the potential of converting old existing but non-
compliant plant sites to new sites employing CCT.

The DOE should disseminate commercial cost information as it becomes
available to facilitate assessment of each technology’s total economic viability.

Unused CCT program funds should be used to continue selected operating
demonstrations to gain more experience which would facilitate commercial
deployment and obtain environmental data necessary to understand air toxics
and other related issues.

Global deployment of CCTs is a critical ingredient to both sound domestic
economic development and worldwide sustainable economic and social
development.
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COAL UTILIZATION TECHNOLOGIES STUDY

This study was initiated in 1994 at the request of the Secretary of Energy and has
been titled "A Critical Review of Efficient and Environmentally Sound Coal
Utilization Technology". The Secretary asked the NCC to review the scope of coal
utilization technologies and prepare "a single source document which defines state-
of-the technology for coal-using systems and associated benefits". This study builds
on several of the earlier NCC studies including the Clean Coal Technology
Report(1986), Innovative Clean Coal Technology Deployment(1988), Export of Coal
and Coal Technology(1993), and Clean Coal Technology for Sustainable
Development(1994).

This study breaks and evaluates coal utilization technologies in 46 technology areas
including conventional and unconventional coal cleaning, all types of combustion
technology and postcombustion control technologies. Within the 46 technology
areas several hundred actual specific technologies were evaluated and included in
either an aggregate form when technologies could be combined or individually. In
addition the report covers advanced power systems and looks at technologies
involved with the conversion of coal into other useable products. The conclusions
from the study include:

. All new coal utilization technologies need some form of risk sharing for first-
of-a-kind commercial scale plants to accelerate the transition from
demonstration to commercialization,

. Many of the promising technologies will be demonstrated under the DOE
CCT projection; however further development to reduce cost is critical to
market acceptance,

. As Federal and State environmental requirements are mandated, the relative
importance of many of these technologies change,

. A wide range of technologies is necessary to assure both short term and long
term economically viable and environmentally acceptable options.

Each technology was evaluated to identify its most important immediate needs
depending on the state of the development, (i.e. research, development,
demonstration, and commercial assistance). This is provided in the report identifying
specific technical needs for each process or technology. Finally, the report provides
a priority listing for each technology area and specifies the emphasis which should
be placed on further research, development, demonstration or commercial assistance
funding. An example of this prioritization is provided below for research:
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1) hazardous air pollutants control with the specific emphasis on the control of
mercury and other heavy metal emissions:

2) pressurized fluidized bed, advanced gas turbines, steam turbines, advanced
pulverized coal-fired boilers, and recuperators with research needs in erosion,
corrosion and oxidation resistant metallic and ceramic materials and coatings;

3) electrostatic precipitators, fabric filters, FGD and SCR systems with specific
research efforts for the characterization of all effluent streams, the
performance of ESP, fabric filter, FGD and SCR systems and the
development of a topping system for fine particulate control:

4) fuel cells need continued work on cathode life improvement;

3) carbon dioxide control with research emphasis on post-combustion control
and sequestration processes;

6) selective catalytic reduction with needs for advanced formulations;

7) conversion of synthesis gas with research emphasis on CO conversion, catalyst
chemistry and slurry processes; and

8) biological coal cleaning with needs in reaction kinetics, selectivity and
€CcOnomics.

Development technical priorities are in the following six areas; 1) integrated
gasification combined cycle systems in the area of hot gas cleanup, 2) advanced gas
turbines in oxidation and corrosion resistance coatings for metallic and ceramic
materials and in the area of catalytic combustion, 3) hazardous air pollutant controls
in mercury controls, 4) pressurized fluidized beds in hot gas cleanup and in the
acceleration of topping combustor development, S) fuel cells in the cost effective
manufacturing process and in fuel cell/GT integration, and 6) wet FGD in improved
mist eliminators or high velocity scrubbers.

Demonstration technical priorities are in 8 areas as follows: 1) pressurized fluidized
bed CCT program should be completed, 2) integrated coal gasification combined
cycle should also complete the CCT program effort, 3) advanced pulverized coal
boilers should complete the low emission boiler system program, 4) hazardous air
pollution system controls should be extended to include the characterization of all
effluents from the ongoing CCT demonstration program, 5) indirect fired cycles CCT
demonstration should be completed, 6) the molten carbonate fuel cell demonstration
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should be completed, 7) byproduct utilization work should concentrate on key solid
streams found in the ongoing CCT program, and 8) SOx/NOx control projects under
the CCT demonstration program should be completed and economics of each control
system evaluated separately.

Commercial assistance priorities lie in 6 areas as follows: 1) integrated coal
gasification combined cycle systems will need further government supported risk
sharing, 2) advanced pressurized fluidized bed systems will need further government
supported risk sharing, 3) physical coal cleaning systems need international marketing
assistance 4) low rank coal benefication systems need international marketing
assistance, 5) byproduct utilization technologies need to have a national utilization
standard as a basis for commercialization, and 6) coal-fired diesel engines need
international marketing assistance.

This report points out the fact that all coal utilization technologies have roots in
basic research, and there is always a number of interacting scientific and engineering
disciplines required in the progression from research to demonstration. The decline
since the 1970’s in the number of universities with facility expertise and graduate
research programs related to coal is a problem which could threaten the future of
coal utilization technology development by eliminating the basic research source of
new ideas and concepts. Not only is there a current need for research, but there will
be the related need for trained personnel with experience in coal technologies to
design and manage the coal utilization facilities of the future. A strong concern in
this area is expressed in the study as an overriding point of the review.

There are several different levels of need which may be addressed by different
collaborative mechanisms. For example, advanced technologies must be evaluated
by prospective users to determine how the technologies can be best integrated into
their facilities and business operation, and the economic effects on their businesses
must be analyzed and understood. New technologies must face the competition of
existing technologies that are upgraded in performance through improvements in
equipment or process operating conditions. It is important for the effective
development of new technologies that industry and government collaborate to ensure
that input from the user community is part of the effort surrounding basic research
and development. This report also concluded, as did the 1994 effort on sustainable
development, that government assistance is needed to move promising new
technologies up the chain from concept to research to reality. This will involve some
level of support as the new technology goes through the early phases of
commercialization. The level of overall support is small during basic research and
peaks during demonstration. The cost sharing by industry increased dramatically as
the new technology moves from demonstration to commercialization.
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Overall this report satisfies the request of the Secretary and provides one of the most
complete reviews of coal utilization technologies to date.

CONCLUSION

The focus on new and developing coal technology can be reduced to three basic
criteria: 1) high efficiency, 2) environmentally sound, and 3)cost competitive systems.
As the global need for energy continues to increase, coal has a strong place in that
growth as long as it both is and is perceived to be competitive and environmentally
acceptable in relation to competing alternatives. The technology developments
highlighted in the two studies reviewed, if commercialized as envisioned, will provide
for the needed competitive advantages.

Of the systems being commercialized currently through the U.S. DOE CCT
demonstration program, Integrated Coal Gasification Combined Cycle (IGCC)
systems provide the most flexibility in achieving the primary goals addressed above.
Pressurized Fluidized Bed Combustion systems and Advanced Supercritical

Pulverized Coal power plants provide considerable promise of meeting all of the
criteria.

Both reports recommend that the U.S. government continue to supply support to the
development of coal utilization technologies. It is believed that Federal level
financial support is fundamentally important and critical to all phases of developing
coal utilization technologies. There are a great many uncertainties in the evolving
energy market, including future economic growth, retail and wholesale wheeling,
current over-capacity, increased competition, Clean Air Act Amendments continuing
implementation, consumer demands for reduced electricity prices, nuclear and
hydroelectric relicensing, global competition and demands, and the marginal cost of
power. Overcoming these uncertainties in the development of new coal utilization
technologies under a variety of cooperative government/industry programs will help
to maintain coal’s preeminent position in the production of electricity and provide
a secure domestic resource base for meeting our nation’s energy needs.
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TECHNOLOGY DEPLOYMENT IN EMERGING MARKETS
David C. Crikelair
Vice President
Texaco Inc.

Fourth Annual
Clean Coal Technology Conference
September 6, 1995
Denver, Colorado

I would suggest that very few of the original authors of the DOE’s Clean Coal
Technology Program would have envisioned that the real beneficiaries of the program would
be non-U.S. markets. But that is where we are headed.

The U.S. marketplace is relatively mature and subject to uncertainty due to
regulatory reform. Emerging markets on the other hand happen to be where there are
abundant reserves of coal and other hydrocarbons, robust economic growth and a pressing
need for sound environmental stewardship.

But with these emerging markets and opportunities comes an entirely different set
of challenges and risks. Let’s now focus on the requisite competencies necessary to develop

and deploy technology in these emerging markets, with particular attention on the Pac Rim
and Asian markets,

Elsewhere in the world, we speak of economic growth in single digits or even
fractions of single digits. In much of Asia, though, we speak in terms of double-digit annual
growth. So it is no wonder that energy companies, technology vendors and the like look
upon this market with great enthusiasm.

As you may know, Texaco has a long history of involvement in this market; both in
our traditional oil and gas activities and in the area of gasification for syngas and power.
Worldwide, there are now more than 50 distinct gasification facilities operating or in
advanced stages of development, with a total syngas capacity in excess of three billion
standard cubic feet per day. Some facilities are licensed, some are Texaco-owned. Some
are coal-fed, others use heavy oil, or resid, or petroleum coke, or natural gas, or wastes.
Some manufacture chemicals, others produce fertilizer, fuels or power.

And -- in the course of these activities -- we have learned some valuable lessons.
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First, recognize there are risks: from radical currency devaluations and rampant
inflation to political unrest and outright expropriation of property. From inconsistencies in
laws and regulations to favoritism involving local companies. From lack of infrastructure
to often perplexing customs and traditions. Take steps to minimize these risks.

Second, be aggressive in demonstrating the value to your host country in working with
your company and your people. Emphasize and be sensitive to the human aspects of your
relationship with the host country.

In China, where we have been actively deploying our gasification technology for close
to 20 years, our Chinese customers value our relationship as much as they value our
gasification technology.

Third, be flexible, resourceful and creative. Just as important, make sure your
technology, product or service is designed to meet your customers’ needs.

Texaco’s gasification technology has certainly advanced since the early days when it
was used simply to produce synthetic fuels. It is not just a coal technology; and it’s not just
a power technology. Worldwide, the most common application has been for chemicals. But
now we are producing power, supporting the IGCC market and consuming a full array of
feedstocks.

As we move forward in our key markets, we try to tailor the technology to meet our
customers needs, not vice versa. This has been a fundamental element of our success.

Here’s an example:

Several years back we did a little "out-of-box" thinking on ways to make our
technology more valuable to our customers and to expand the market for gasification. Their
answer: wastes. Our gasification technology appreciates all forms of hydrocarbons. So
whether it was coal, or oil, or waste plastics or sewage sludge; it was still a feedstock. Why
not, then, try to recycle wastes and at the same time produce chemicals or power? If it
makes the system more economical without impacting reliability and performance, our
attitude was "go for it." Today, we see a wide range of wastes destined for gasification.

Fourth, I urge you to listen to your customers, This sounds rather basic, but you’d
be surprised how often deals collapse because of a breakdown in two-way communication.

A representative of one of the leading U.S. environmental organizations recently
visited China, and it seemed that his sole purpose in Beijing was to encourage the Chinese
to adopt reformulated or alternate fuels.
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For the most part, I imagine his message fell on deaf ears, because he didn't
understand the market or his customers. He should have understood that utilizing clean,
efficient technologies for industry and power generation would have a much larger impact
on environmental quality in China than would using cleaner gasoline.

Hence, he left China with little to show for his effort, and the Chinese lost an

opportunity to gain any insight on practical ways to improve environmental quality. He
would have been better off encouraging the Chinese to employ clean coal technologies.

Fifth, understand where your customers are coming from. For instance, while we
speak of "Clean Coal Technology," I would place the emphasis on the word "Technology."
To many in this country, "coal" is a four-letter word. But elsewhere in the world, it is the
lifeblood of economic strength.

In some markets, the driver is not always and ultimately environmental performance
-- although it is certainly not a negative. In these markets, it is just as important to be
economic, to be efficient, to be proven and reliable. While our gasification technology’s
calling card may be its environmental performance, it isn’t our only strength. For countries
that are merely seeking to feed their people and fuel their economies without breaking the
bank, the conversion of indigenous hydrocarbons to produce chemicals and power is the
pressing objective. Protecting the environment is just an added benefit.

Sixth, appreciate the pressures your customers are facing internally. Accept the
reality that they will make a decision based on their schedule, not yours. Be ready to help

them answer all the questions that are likely to arise from their government or regulatory
body.

At Texaco, we don't view ourselves as merely a technology supplier. Rather, we see
ourselves in the role of a strategic partner. We work with our customers through the entire
decision-making process.

How do you secure feedstock?

How do you pay for the project?

How do you permit the project?

How do you integrate the technology with existing infrastructure?
How do you plan for future growth?

How do you operate the technology?

How do you select related vendors?

Lastly, understand the value of working with our government agencies in Washington
to move projects over the goal line. When working in markets where a government ministry
or official with have the final say on a project, endorsement or other more formal support
from a U.S. agency or official can be a crucial.
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This is particularly true when the competition is non-U.S. companies who have
political and financial support from their respective governments.

As an aside to this point, T would suggest to our friends with the Department of
Energy and other agencies here that the best way for them to be helpful is to stay focused
on the ultimate objective -- securing a project that means more U.S. jobs, American
leadership in technology, and a return on the money the stakeholders have invested to
establish America’s leadership in these technologies.

As the presentations at this week’s conference will demonstrate, many of these Clean
Coal Technologies are ready for the marketplace. We’re beyond R&D. At some point,

further study is counterproductive. Our job now is to deploy these technologies into the
market.

In this complex world, that often requires 2 partnership of several agencies: D-O-E,
Ex-Im Bank, the Commerce Department, State Department and E-P-A. By keeping both
the private and public sectors focused and in agreement on the mutual objective, the
partnership can be successful and the deal secured.

I hope I have been able to share with you some of the lessons we have learned, and
continue to apply, in these emerging markets. And I will be happy to answer any questions.

Thank you.
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WRITTEN REMARKS OF BEN YAMAGATAY
EXECUTIVE DIRECTOR
CLEAN COAL TECHNOLOGY COALITION

TITLE:

"CAN WE ACHIEVE SUCCESS FOR CLEAN COAL TECHNOLOGIES
IN THE GROWING INTERNATIONAL MARKETPLACE?"

BEFORE THE FOURTH ANNUAL
CLEAN COAL TECHNOLOGY CONFERENCE

DENVER, COLORADO
SEPTEMBER 6, 1995

¥ Ben Yamagata is Executive Director for the Clean Coal Technology Coalition (CCTC), a public/private
organization of electric utilities, technology developers, state governments and others who advocate the
development and deployment of CCTs. The commaents contained in this paper are the speaker’s only and
should not be attributed to the CCTC,
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I THE DOMESTIC MARKET FOR CCTs IS NOT LIKELY TO MATERIALIZE SOON:

The benefits associated with clean coal technologies (CCTs) are well documented. Many
promise greater energy efficiency, reduced costs and less emissions, or more effective,
less costly emission control, when compared with currently-available, conventional coal
utilization and emissions contro!l technologies. CCTs also offer indirect benefits,
including stimulation of U.S. exports, high-value jobs creation, fuel security and fuel
diversity.

Despite these benefits, CCTs have not, and cannot, escape the challenge that confronts
the commercialization of any new technology. Whether referred to as the "valley of
death" or the "commercialization bubble” many products never reach the marketplace as
they move from research and development, prototyping, smali scale and then full scale
demonstrations, early commercialization and initial deployment, and then national and
international marketing. At any stage of technology development insurmountable
barriers may materialize and the technology dies.

Generally speaking, the path to the marketplace is ultimately predicated upon demand,
cost-competitiveness, proven reliability and commercially acceptable degrees of risk.
Once risk and cost are commercially acceptable, and depending upon the ievels of
demand, commercialization is achieved and the associated economic benefits are -
enjoyed. That is the theory we learned in "Economics 101" — demand will create the
market for the product and supply will be priced accordingly. All too often, however,
products are never commercialized and never successfully maneuver the "valley of
death”. At the risk of over simplification, demand for the product, any new product,
exists once the risk and costs are reduced; yet, the risk and costs cannot be reduced until
adequate demand is present. In essence, in this chicken and egg scenario both factors
are co-dependent and each relies on the other to lead the way. Products remain in the
"valley of death" because this co-dependency cannot be broken.

The barriers to commercialization as they relate to the market entry of clean coal
technologies, in my judgment, include:

. a regulated, risk-averse electric utility industry in rapid and dynamic change
moving towards open competition, likely to be without benefit of a
regulated return on investment may have littie interest in CCTs;

. suppliers with gloomy market forecasts, unable to assume great risks or
absorb the costs of development and early, first-of-a-kind use, cannot
provide an acceptable, or attractive price, with appropriate guarantees, to
potential customers to create demand;
and finally overriding these problems,

. citizen activists who doggedly seek to prevent the use of coal under any
circumstances.
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Faced with these near term realities, our government — in the past - would have
encouraged development to create a "market push" where the market had not matured
but the need is clear or the promise great. The potential for government assistance is
decidedly not the case today.

Washington and the Congress are intent upon cutting R&D budgets to the "bare bones"
and you can be sure that no one is interested in supporting projects (e.g. clean coal
technologies) beyond the "demonstration” stage, let alone the demonstration itself. The
debate has been how much of agency-supported R&D activities should be cut not
whether funds should be provided for demonstrations and beyond. The long-knives are
cutting near the front-end of the technology development cycle — research; the back end
of the development cycle — demonstrations and early commercial deployment ~ already
have been abandoned.

Many, including importantly, the Republican-controlled Congress, claim that a good
product will be developed by industry because of the profit motive. Conversely, they
claim that a product that fails to be commercialized never retained adequate market
demand and thus should not be artificially supported for commercialization. Such a
"subsidy," they believe, only ieads to economic inefficiencies and hinders growth and
development.

As we know with respect to clean coal projects the pioneer, commercial-sized plants
generally are more costly to build than subsequent plants and provide only partial
information about operating, maintenance, and cost issues. The electric utility industry
that principally will use these technologies is not likely to assume the risk of pioneering
a commercial-sized plant alone and more importantly, as already noted, the advent of
major changes in the industry has negated demand, at least for now. As a result, the
Clean Coal Technology Coalition, as well as the National Coal Council and numerous
other organizations, have urged government to assist in a commercial deployment
program so that assistance is provided beyond the demonstration stage. In this way,
even with a weak market and uncertain customers the technologies will be available for
commercial use in a timeframe when it is estimated we will have need for additional
and/or repowered capacity.

There are those who would argue that lack of demand is proof positive further assistance
should not be provided. Admittedly, little demand is a difficult argument to refute.

But we have a looming energy crisis, When we import 44 percent of our domestic oil
needs today, and DOE projects that will rise to nearly 60% by 2010, we have a crisis.
Worse yet, it is creeping and all the more insidious because the issue never reaches a
crescendo until we react in a crisis mode.

Further, most estimates predict that the fue! price structures for oil and natural gas will
not maintain their current low levels by the 2005/2010, within the next ten to fifteen
years. At that point coal may again be the economical fuel of choice. In addition,
domestic base load capacity is predicted to be required during this same time frame.
Coal again will be the likely, most economic choice for this new power. It is not
expected that environmental regulations will be relaxed drastically. If anything,
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restrictions on stack emissions are likely to increase. It is, therefore, in the best interest
of the nation to have available ciean, efficient technology for coal utilization when the
demand grows.

To simply give up on CCTs because current market forces alone wili not pull the
technologies through the "valley of death" is, | believe, short-sighted. 1t is also unwise,
and perhaps even a foolish waste of taxpayer’s investment given the billions of private
and public dollars already invested in CCT development, not to assist to insure that the
technologies are commercialized.

Given current federal budgetary constraints, the Clean Coal Technology Coalition has
spent the majority of this year reviewing revenue-neutral CCTs incentive proposals.
Providing incentives for CCTs through a tax package is a possible solution towards
introducing CCTs into utility planning today so that the plants wiil be on-line in time to
meet expected demand growth in the next century. Others at this conference, including
the Chairman of the Clean Coal Technology Coalition, Dr. James Markowsky of
American Electric Power will describe these tax-related incentives in greater detail and
provide the rationale for their adoption.

If we agree on the uncertainty of the short term domestic market, then we might also
agree that the international market is "where it's at" for CCTs today. While the
international market may offer an interim, and important market, | want to emphasize
that the domestic market ultimately ought to be the principal focus for CCTs. These
technologies, and the clean coal program were, and are, intended to primarily benefit
the U.S. coal industry, U.S. equipment suppliers and U.S. consumers and taxpayers.
These potential beneficiaries will be advantaged most if the technologies are widely used
in this country.

il. IS THERE AN INTERNATIONAL MARKET FOR COAL-BASED TECHNOLOGIES?

The fact that we must look overseas for CCT deployment is certainly far from the worst
case scenario because tremendous opportunities do exist in the international market.

The potential energy market abroad is huge. First, economies of the developing world
are growing at twice the rate of economies in developed nations and much of this
growth is in the area of infrastructure development. According to the International
Finance Corporation, over $200 billion per year will be spent on privately financed
infrastructure projects in the developing world over the next decade. More than one-half
of this amount, $100 biilion per year, will be spent on energy projects. As a result,

developing countries represent one of the most important export opportunities for the
U.S. economy.

Coal will be a primary source for energy especially in the developing countries, and this
means opportunities exist for CCT deployment and commercialization. The Energy
information Administration predicts world coal consumption will increase by 27 percent
from 1990 to 2010. During this same period coal is projected to remain one of the
leading energy sources in terms of primary energy consumption, second only to oil.
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The Department of Energy estimates that worldwide capital requirements for new coal-
fired plants outside the U.S. between 1993 and 2010 range between $412 and $708
billion. A large portion of this investment in coal-fired plants has the potential to utilize
CCTs. Retrofits with CCTs may add an additional $162 billion of capital requirement
during this time period.

Both the United States and the project host countries stand to gain if we successfully
market and deploy abroad emerging CCTs.

The U.S. benefits in terms of an improved balance of trade, and jobs creation (the
Commerce Department estimates $1 billion of U.S. exports sustains 20,000 American
jobs). Export-related jobs also pay approximately 13 percent higher wages than non-
export jobs.

importers of CCTs gain the benefits of energy infrastructure, job training and skilled
labor, a higher standard of living derived from economic growth sustained by energy,
and sustainable development - that is to say cleaner, environmentally sound
development that allows for affordable growth with reliable domestic fuel resource
utilization.

In an ideal world, all production, including energy production, would be pollution free
and we could afford to develop economies today without any environmental cost for
future generations. Yet, reality dictates that economic growth relies on ample and cheap
supplies of energy. Countries desperately trying to grow and obtain higher standards of
living will utilize fuel sources that offer ample and cheap energy. In large part,
developing countries, like China and India, will be using coal which may be used in a
manner that is neither clean nor efficient. Without proper emissions control measures,
serious harm to the environment could occur. Yet, with CCTs we have the opportunity
to mitigate harmful environmental effects from energy production and still promote
economic development.

1.  THE INTERNATIONAL MARKET FOR CCTs = MYTH OR REALITY?

While tremendous opportunities reside overseas for power development and CCT
deployment, and in fact millions of dollars in sales of CCTs already have occurred,
significant barriers exist. Unless addressed and overcome, the barriers will hinder our
ability to seize the huge rewards from CCT commercialization.

First, as with the domestic case, internationally, conventional technologies are favored
over new technologies because of the higher costs and risks associated with first-of-a-
kind technologies. Again the "chicken and the egg" scenario develops where no one
will purchase CCTs until the price and risk decline, yet these factors will not change
unti! the CCTs are deployed and subsequently commercialized. Further, it should be
remembered that what is conventional technology in this country may be highly
advanced in a developing country or a country with an economy in transition. In other
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words, the market may be enormous, but the basic ability to use new CCTs, let alone the
interest and ability to afford such technologies likely are seriously lacking.

Second, despite the market opportunities noted before, in reality developing countries, in
their efforts to obtain basic infrastructure, cannot afford to develop in the most
environmentally sound manner. This is not to say that they do not care about the
environment, rather that they cannot afford to be environmentalists. Once all citizens
have the ability to turn lights on and off, then a country will consider more efficient light
bulbs. Given the great need and significant costs associated with infrastructure
development, developing countries may not seek out CCTs without incentives.

And finally, adequate project financing, in this age of reduced federal assistance and
foreign privatization (where the foreign governments have little capital to absorb the bills
for new infrastructure projects), poses perhaps the most significant problem.

Due to the enormous cost associated with the development of an electric power plant (a
large energy project can cost more than one billion doliars) most private power deals
require "project financing" — a financial arrangement which relies upon the revenue
stream from the sale of power to repay the debt to lenders and the equity and returns to
investors. The risk involved with the political and regulatory environment of a foreign
country makes obtaining necessary private capital difficult. Just witness Enron
Corporation’s multi-billion dollar power project in India - a country judged to be among
the most advanced democracies in the third world.

Until privatization gains a better foothold, public funds derived from multilateral and bi-
lateral development banks (MDBs) and developed country’s export promotion agencies
such as the U.S. Export-ilmport Bank and the Overseas Private Investment Corporation
(OPIC), must shoulder a large percent of the financing for these projects.

Developing countries alone will average $40 billion per year of external financing needs
for electric power through 2010. Yet, international lending institutions currently have
the capacity to provide only $8 to 9 billion (including co-financing). An additional $2 to
3 billion in direct loans and grants will also be provided each year. The result is a
funding gap of approximately $28 billion per year.

Where do these financing, technological and political realities leave CCTs?

The international market is too large to ignore. To do so would only harm our own
opportunities for economic growth, competitiveness and leadership. Of the questions
that confront us as we try to enter foreign markets with new, not-yet-commercialized
CCTs, | would suggest that we need to re-examine how we determine goals, define
missions and implement policies.

Perhaps it is timely to think more boldly if we are to capture a portion of the potential
international market for clean coal technologies.
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1. We must re-think and change our concept of foreign aid. Given the budgetary
constraints facing this country, we cannot afford to continue to provide foreign aid in the
traditional manner. The current system of simply cutting a check for an international
development project has proven inefficient and ineffective. Sustainable development and
economic growth is more than just the construction of a bridge or a road or a power
plant. It is the integration of these projects within a system that maintains the structure
and political climate to create and uphold regulations and policies, such as property
rights for private entities and market-driven pricing, that support continued development.
In other words, a project alone will not yield economic growth. Rather, it is the effective
and efficient operation or use of that project which encourages and sustains prosperity,

{ am not suggesting that we cease current humanitarian aid for projects such as
immunization or emergency disaster assistance. | am suggesting that we develop a
successful "win/win" plan for international aid as it relates to development projects. We
can, and should, promote international sustainable development which rewards both the
host country and the U.S. (and U.S. commercial interests) with returns on investments
made.

Currently, the U.S. funds institutions like EXIM and OPIC to provide loans and
guarantees for private sector projects in countries that the private sector considers too
great of a risk to fund alone. EXIM and OPIC programs have proven successful in the
development of necessary infrastructure projects. These federal lending institutions have
leveraged between 20 and 40 dollars for each federal tax dollar. U.S. Agency for
International Development (U.S.AID) projects only fund at a one-for-one ratio in the form
of grants. In addition, institutions such as OPIC and EXIM administer each dollar of their
programs for about one-tenth the cost of AID-funded programs.

In short, through our support of EXIM and OPIC, in partial substitution of direct foreign
assistance the U.S. saves federal tax dollars and we gain the benefits of exportation and
long-term private investment in developing nations. The host country gains from the
development of an efficient infrastructure project. in addition, often when private sector
projects are constructed, roads, schools, bridges, hospitals and other development
projects also are constructed. Most importantly, many of these projects are paid for by
the private firm, not the U.S. taxpayer or the host country. In addition, the negotiation
of private development projects facilitates beneficial changes in laws and policies that
resoive some of the other barriers to entry into foreign market, such as political and
regulatory risk.

This concept, while it may be innovative from the U.S. perspective, is not new. Our
competitors are already employing this "help yourself and the recipient country” concept
and utilizing credit assistance to ensure technology commercialization and to seize
export opportunities. Japan, for example, spends official development assistance
primarily on infrastructure projects (as concessionary loans, not grants) and project-

related technical assistance (such as feasibility studies). General policy and sector reform
work is left to the multilateral institutions,
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2. Alas, we must continue to search for, and support, low-cost activities that offer
high returns. Again, given federal budgetary constraints, we must expand our view of
federal assistance beyond traditional thought which demands direct federal funding
assistance. There are many opportunities for the federal government to assist exports
without significant drains on the federal coffer. For example, we should encourage
efforts to complete the CCT program and to advertize the program’s results overseas.
The CCT Program has been a remarkably successful venture. We need to ensure that
foreign entities are aware of the program and its results. We must also continue to
facilitate government to government interaction to promote opportunities for U.S.
industry in the international market.

3. We ought to review opportunities that exist in current programs. The Global
Environment Facility (GEF) was created as a resuit of the Rio conference on global
climate change. The goal of the program is to provide funding assistance for
environmentally sustainable projects in developing countries. We contribute heavily to
the GEF, we ought to tap these funds for sustainable fossil energy projects. As the
Energy Information Administration and others have projected, developing countries are
intending to achieve economic development powered by indigenous fossil fuels, We
should not attempt to bully these countries into utilizing other, perhaps less efficient,
energy supplies. Rather, we should encourage developing countries to utilize their
resources in an environmentally sound, sustainable manner and this can be
accomplished with advanced coal-based technologies. Staying focused on renewable
energy technologies and resources, funding energy efficiency projects are all
commendable and should be encouraged, but we cannot get there from here. We
cannot assist in the generation of the energy needed to sustain and build economies by
relying on renewable resources alone.

4, We must think creatively to incentivize international projects. For example, we
need to aggressively examine tax and/or regulatory incentives. Perhaps, if a CCT project
is built abroad, a U.S. company should receive a tax break here as long as the
international project retains American services and parts, and the domestic project does
not increase emissions.

5. We need to consider globa! climate change and innovative programs such as Joint
Implementation (Jl) as a potential source of incentives. As a resuit of the Berlin
conference on global climate change, a )l pilot program has been adopted. At the end of
the pilot phase, the conference parties will determine whether |l should be
institutionalized. We need to ensure that J| becomes permanent policy and that it
develops teeth.

An effective }| program may be developed once the entire international community views
itself as part of the global environment and recognizes the economic benefits associated
with least cost emissions reductions. We must consider offering incentives to U.S. based
developers through emissions credits and off-sets.

In short, the way that we will overcome barriers to the international market is through a

creative re-evaluation of our own global efforts. We must place importance on this
process and on international activities ~ it is outside of the borders of the U.S., after all,
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where the markets lie and where the future of U.S. competitiveness and economic
leadership exist.

Our competitors understand this reality all too well and we must too.

The underlying theme of this concept is that the federal government will, and must,
maintain a significant and important role in export promotion and technology
development. This is not an independent role, but one that acts in concert with industry.
But, it is the federal government that will need to lead the creative thought and policy
changes and to ensure implementation of incentive programs.

With respect to coal and the use of CCTs, we should encourage first the use of
conventional technologies that may be better than what is now contemplated or used in
a particular developing nation. Then we should look for opportunities to use more
advanced clean coal technologies.

IV. CONSEQUENCES - STOPPING OR STOPPING TOO SOON:

If we do not overcome the barriers to the international marketplace for advance coal
based technologies and if we stop support of clean coal technology development too
soon we will have squandered a wonderful opportunity.

As | mentioned earlier, the Republican Congress asserts that we must balance the budget
by cutting federal expenditures, including advanced research, otherwise known as
“corporate welfare." Their argument follows the line that if you cut government
spending, the government borrows less from the private sector. More credit is then
available for private sector investments; industry borrows more and invests more and
growth proceeds. However, for this argument to be successful, you cannot cut from the
base of economic growth — R&D. Federally supported R&D has led to innovation and
economic growth. In addition, given the climate of corporate scale backs and reduced
private sector spending on R&D, it is wrong to assume that the private sector will pick
up the slack from the federal cuts.

The proposed cuts to technology R&D are significant. The Republicans claim that they
will only cut corporate weilfare and not touch "basic research." The truth is that research
is a continuum that cannot be subdivided and the truth is that the numbers do not
correspond with the rhetoric. The Budget Resolution approved by Congress last june
calls for cuts in federal spending to achieve a balanced federal budget within seven
years. Under this resolution, non-defense R&D spending would be slashed by 32.5
percent by 2002 — $11.1 billion less than the $32 billion spending in FY 1995, This
amount will extend far beyond the elimination of "corporate weifare."

it is worth noting that while we seem intent upon slashing R&D budgets and refusing to
join with industry to assure that technologies are navigated though the "valley of death”
our foreign competitors are taking a different tack. Ironically, and tragically, while we
cut our competitors are adding. Japan currently invests 35% more in R&D than the U.S.
on a per capita basis in civilian-technology; and Germany invests 30% more. And, Japan
plans to double the country’s R&D spending by 2000.

73



Let me re-emphasize that the private sector will not fill in this gap because it cannot do
so and remain competitive. Corporations have been forced to downsize and cut back on
expenditures. in 1990 1BM spent just under $5 billion in R&D in 1990 and in 1994 that
number was only $3 billion. GE spent $1.5 billion in 1990 and in 1994, approximately
$1 billion. Texaco spent $230 million 1990 and reduced that amount to $150 million in
1994. The list of corporations scaling back R&D budgets is long and there are no
indications that this trend will change anytime soon. As | mentioned earlier, during this
time of accelerating pace of technical change, ever shorter product cycles, rapid diffusion
of technological information — what individual company would want to risk billions of
dollars on R&D when the profits may be short lived and/or minimal? Add to this the fact
that the principal user industry — electric utilities ~ face an uncertain future and we have
a dangerous prescription for gridiock and failure when it comes to the commercialization
of CCTs.

This is not a pretty picture or a bright future.

We are considering cuts at a time when our competitors are increasing funding, industry
is reducing R&D budgets and the importance of technology to global competitiveness
grows. Given the fact that companies that utilize advanced technologies have been
found to be more productive and profitable, pay higher wages, offer more secure jobs,
increase employment, grow more rapidly and are more likely to export, the current
policy direction of government seems to me to be illogical and detrimental to the health
of our economy’s future.

We must realize that the international market is markedly different. To stay competitive,
and maintain economic leadership, a country’s industry must provide the better-yet-
cheaper product. Given the fact that our foreign competitors recognize and support this
path to economic dominance, if the U.S. eliminates, or drastically reduces, federal
assistance for industry efforts to develop product from the concept phase to
commercialization, we will have a balanced budget, but we will be a poorer country. -

We need, rather desperately, to challenge the theory that dissects technology
development and rather arbitrarily stops government assistance at certain early stages.
Does not it make more sense to look at the technology, the market potential, U.S.
competitiveness and economic benefit and act with assistance — only when necessary —
but without regard to the stages of technology development? We can avoid the
government picking "winners” or "losers" by assisting those that come forward with their
own dollars — a hallmark, by the way, of the clean coal program.

We are at a crossroad. We have invested significant amounts of money in a very
successful clean coal technology program. Industry and government have proven
through the Clean Coal Technology Program that the two entities can work together in
an effective manner. Rather than hide the relatively high federal expenditures associated
with the CCT program, we should advertize the dollars leveraged and the success of the
program’s management, and encourage similar programs. Again, given the current
climate on Capitol hill, some may claim that the odds of Congress approving another
clean coal program are less than none., Yet, we should, and in fact we have an
obligation to, support good programs and policies. As a country, we cannot afford to gut
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the good programs especially when our continued economic leadership and prosperity
are at stake.

We must think and act creatively and we must put our money with our words. The
Administration has voiced the benefits of technology development, yet backed away
from this commitment by cutting program dollars (albeit by a lesser amount than the
Republican Congress). We must break this trend. We also must continue to work hard

and work together. Opportunities exist for CCT commercialization. If they did not, few
if any of us would be in this room.
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I'm not an expert on clean coal technology, but Norfolk Southern has been
exporting coal for over one hundred years. So, we are familiar with international
markets - and we have a keen interest in supporting efforts to improve the
attractiveness of coal to help meet the world's energy needs into the 21st century.

My comments today will include general thoughts on international coal markets,
pertinent facts and projections on energy use, comments on energy choices and
clean-coal technology, and finally how obstacles to spreading the use of clean-coal
technology might be overcome.

International coal markets are quite different from the domestic market in the U.S.
Typically local governments are more involved, and countries frequently will
want to use their indigenous coal reserves. For security and political reasons
subsidies often are involved.

Significant differences exist between energy policy in the developed world versus
that in undeveloped countries. In Western Europe environmentalists are very
influential, so adoption of new technology is more pronounced. Third-world,
undeveloped countries generally do not have funds available for higher tech
means of energy production, including use of clean coal technology.

Outlook for Coal-fired Electricity [ 1

Last year world coal production amounted to 3.5 billion tons while seaborne coal
trade totaled 383 million tons. With expected world population growth and the
size of coal reserves versus other fossil fuels, it is important for the transfer of
efficient and environmentally acceptable technologies for producing, transporting
and utilizing coal.

Among regions of the world Asia has the most rapid growth in energy, electricity
and coal demand. The region consumes almost half of all world hard coal
production and over half of all internationally traded coal. According to a recent
Arthur D. Little study, to meet the rising demand for electricity from 1990 to 2010
Asia may need 720 GW of new capacity requiring $1.1 trillion of investment .
About 55% of the area's new power plants will be coal fired.

The People's Republic of China is adding 10,000 - 12,000 MW annually of new
coal-fired capacity using conventional steam cycle powerplants. This trend is

78



expected to continue for the next decade or so. Similarly, Indonesia is planning to
add 31,000 MW of new coal capacity in the next ten years, and India intends to
construct at least 10,000 MW of coal-fired or lignite-fired capacity during the
same period. Serious environmental problems are expected in the medium term if
China and India do not invest in new, more technologically advanced coal plants.
Hence the potential for clean coal technology in these countries is very great.

The International Energy Agency (IEA) states the need also exists for improved
technologies for power generation in central and eastern Europe as well as in the
former USSR. There will be markets for coal-related technologies in Latin
America and in some developing countries of Africa as well.

Energy Choices

As countries consider the means to meet their energy needs, fuel selection comes
first. The primary factor influencing fuel choice is availability. Therefore,
historically indigenous supplies have been first choice. Decisions are not always
made on a strictly economic basis, and many instances exist of countries
producing their own fuel at prices well in excess of the world norm in order to
preserve domestic industries and jobs.

However, purchase price usually is a key factor, both near term and longer. The
future cost of coal, oil and gas is a key input to choice, and there is no consensus
on future relative costs. Gas prices likely will rise relative to coal, but when and
how much?

Other important factors are:
- security of supply source and availability of alternatives
- fuel quality
- length of available fuel purchase contracts, and
- cost of transport

Fuel flexibility is also important. In many parts of the world choice of coal is

fixed by geography. It may be physically, politically or economically impossible
to import coal and so coal choice is limited to that produced locally.
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Clean-Coal Burning Technology

Where coal is the fuel of choice, various technologies exist with clean coal
technology. Most are capable of high efficiencies with values up to 50%
achievable with further development. In developing countries advanced
Pulverized Fuel (PF) systems are especially suitable. That technology is mature
and readily available with low technical risk. Many manufacturers are available
hence supply is competitive. Wide use of PF means people are available for
training. Finally, improved environmental performance through sulfur and
nitrogen oxide abatement can be included using proven technology.

Over most of the world PF is the predominant coal technology. It has good all-
around performance and high availability. But low thermal efficiency and poor

environmental performance are concerns. PF has fallen out of favor in countries
which put high premium on efficiency and on reduced emissions. Scandanavian
countries and Japan are examples.

Within the next decade construction of most coal-fired plants will be in China,
Southeast Asia and India. The majority will likely be PF units because of the
conservatism of utilities and their funding agencies. High efficiency clean-coal
technology still gives the perception that it is more costly as well as complex to
build and operate.

Circulating fluidized bed combustion (CFBC) is another clean coal technology
which has over 200 units either in place or on order worldwide. These units can
burn low and variable quality coal with multi-fuel capability. They have good
environmental performance without added capital cost, are commercially
established , and already have been successfully deployed in some less developed
countries.

The industry view is that developed countries are increasingly being influenced by
stringent environmental legislation which often results in choosing a natural gas
combined cycle gas turbine (CCGT) plant. In the rest of the world the most
important factors are perceived to be the plant's capital cost and reliability, with
enviromnental and thermal pervormance being lesser considerations.
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Barriers to Clean-Coal Technology

Throughout the world barriers to the adoption of Clean Coal Technologies exist.
The following must be considered:

- Competition from gas: often little can be done where gas is preferred.
Further, combined cycle gas turbine (CCGT) plants are much cheaper than
any of the coal-fired technologies.

- Conservatism of utilities: incentives are needed, probably with
governmental or other assistance.

- Non-proven nature of new technologies: This is particularly important in
Southeast Asia and South Asia (China and India) since most new coal-
fired plants will be built there. High plant availability is needed, so
technology must be proven.

- Financing is a very big issue. It's estimated that the energy finance market
will need some $40 billion per year throughout the current decade.

- Little information has been published of successful and efficicient
technology transfer projects. So it's hard for others to learn about the best
methods, except by trial and error. That's costly and time-consuming to all.
Collaboration between utilities at the demonstration phase would help
increase hands-on experience of new technology.

Solut; \ donti ¢ Clean-Coal Technol
Here are possible solutions to increase the adoption of Clean-Coal Technology:

1. Support from private sector. British Coal's Coal Research Establishment
(CRE) is actively providing technical assistance and know-how transfer in
developing countries.

2. Government/industry collaboration. The U.S. DOE Clean Coal Technology
program is an outstanding and successful example of government -industry
collaboration. Fourteen demonstation projects are now underway.
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Last fall the DOE's Office of Fossil Energy held public meetings with the business
community to get input on what should be done to support U.S. exports of fossil
fuels, equipment, technology and services.

3. Flexible approach. Governments, funding agencies, and technology providers
and recipients need to be open-minded and flexible.

4. National Coal Council recommends that incentives be established
- to shorten the time required for commercial deployment
- to improve prospects for exporting U.S. technology, and
- to ensure continued benefits of environmental protection and energy
efficiency.

5. Financial incentives and/or legislation is needed to increase the adoption of
developing technologies. Demonstration of new technology should take place in
developed countries first.

Conclusions

In conclusion, the path to expanding CCT has been summarized quite well by the
National Coal Council:

® All new technologies need some form of risk sharing for first-of-a-kind plants in
order to progress quickly from demonstration to commercial use.

® Many of the most promising technologies still require demonstation at full
commercial scale.

® Many promising technologies still require fundamental research and
development, as well as related significant investments

® As federal and state environmental requirements are mandated, the relative
importance of many of these technologies changes.

e A wide range of technologies is necessary to assure economically viable and
environmentally acceptable coal options.
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Finally, with the burgeoning world coal utilization market, high technology coal
systems from the U.S. can fill an extremely important need. The opportunity for
U.S. technology to play a major role in these markets is strongly dependent on
successful domestic development, demonstration, and deployment.

Worldwide demand for capital for infrastructure projects is $27 trillion. Seventy
percent of this need is for electrification, of which 50% can be supplied by coal-
fired plants. Consequently, the demand for Clean-Coal Technology can reach
$500 billion annually over the next 20 years. So, the U.S. investment in Clean-
Coal Technology provides a significant potential for future sales and income.

Tackling the challenge of increased demand for energy has to be a team effort by
all involved. Coal can and I think should play the key role. Without cooperation
among coal producers, transporters, governments, end users, the financial
community and increasingly those entities working to promote clean coal
technology these efforts could well fall short.

As I mentioned to this group last year, the export of CCT may have little benefit to
U.S. coal producers. Improved technology in developing countries can increase
the attractiveness of indigenous coals versus imports. Nevertheless, the spread of
CCT can mean a more suitable climate for coal, both environmentally and
economically on a world-wide basis.

Utilities around the world can count on the excellent coal reserves in the U.S.
Appalachian coal fields and Norfolk Southern's multi-year investment in export
capability to help them get the coal needed to produce energy in the years ahead.

Thank you very much for the opportunity to be with you.
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For More Information on:

The World Bank's
Clean Coal Initiative

Contacts:

Mr. Peter van der Veen, Division Chief
Industry and Mining Division
Tel (202) 473-4242
Fax: (202) 477-6619

Dr. Karl Jechoutek, Division Chief
Power Development, Efficiency, and Household Fuels Division
Tel (202) 458-2872
Fax: (202) 477-0542

Mr. Joseph Gilling, Senior Energy Economist
Power Development, Efficiency, and Household Fuels Division
Tel: (202) 473-3230
Fax: (202) 477-0558

Industry and Energy Department
World Bank
1818 H Str., NW
Washington, DC 20433
USA
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Paul Gottlieb
Assistant General Counsel
for Technology Transfer
and Intellectual Property
U.S. Department of Energy

International Intellectual Property: Impacts on Transferring
Technology

Recognition of a property right in technology through patents,
copyrights, trade secrets, know how, etc. (intellectual property)
is a tool facilitating extra national transfer of technoloqgy.
Ideally, intellectual property provides the party controlling the
intellectual property the legally recognized exclusive right to
make, use or sell a technology, to transfer rights in a
technology by contracts and licenses, and to prevent unauthorized
use of a technology. The more the competitive advantage in the
technology being transferred lies in the knowledge of how to do
something or in the uniqueness of a product or service, the more
important intellectual property protection becomes. Let us
examine three "equal" worlds: (1) nations with established
intellectual property laws, (2) nations seeking to establish
internationally respected intellectual property laws, and (3) the
United States Government and its interplay with the other two
"equal” worlds.

2 et i ith Egtablished Intell 1 p by Instituti

- Western Europe, Canada, and the United States are the
preeminent examples.

-Characterized by the availability of legally recognized
mechanism to establish a claim to intellectual property rights.

-Mechanisms may vary but available protection is predictable and
reliable. First to file a patent application entitled to patent
everywhere but the U.S., where first to invent is entitled to
patent. Clean Coal program is an international technology
transfer. German, Japanese, and Danish technologies for example
were brought to the U.S. The foreign companies were willing to
rely on written agreements which protected their property rights.

-Enforcement mechanism is available.

-Established reliable legal advise is available.

-Business decisions on whether to pursue obtaining intellectual
property or on the structure of contracts and licenses can be

made with greater confidence about the value of decisions.

-Current system of international protection of intellectual
property is high cost.
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-Even in the established countries, accusations of unfair
treatment against U.S$S. companies are made.

; itutl
-Eastern Europe, the Peoples Republic of China and the countries
from the former Soviet Union are examples.

-U.S. Government has taken an active role in promoting
establishment through bilateral negotiations- China and Russia

-Laws are being passed.

-DOE is developing a survey of some of these countries. The ABA
is about to publish their survey by Richard Beam of Fitch, Even
and Tabin and Flannery of Chicago.

-Eastern Europe seems to be headed towards joining the European
Convention.

~-The states of the former Soviet Union may organize their own
convention.

-Enforcement of these laws is not yet reliable (CDS in China).
Reliable legal advise being developed. Enforcement
problematical.

-Business decisions in obtaining intellectual property protection
must weigh the cost versus risk that rights will not be respected
versus long term potential of new markets.

-DOE experience with the New Independent States (Russia, Ukraine,
Kazakstan and Belorus: (a) We have toured to explain intellectual
property laws, (b) scientists don't appreciate non disclosure
agreements, (c)preexisting arrangements may exist (d) sensitivity
about fair treatment (class waiver issued by DOE).

-No money available to protect intellectual property coming from
these countries.

3., The U.8. Government

-Contract restrictions on the transfer of intellectual property
through Bayh- Dole or waiver conditions.

-Conflict between promoting U.S. benefits versus environmental
benefits of clean up in foreign country.

-Bad publicity for U.S. institutions that transfer without
benefitting the U.S. economy.
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-Eligibility requirements to receive new awards will focus on
intellectual property laws of foreign countries (CRADA law,
Section 2306 of EPACT). Office of Technology Assessment report
now available.

-It is claimed that Japan discriminates against U.S. companies.

-We work with USAR in dealing with these issues.
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Transitions in the
International Power Sector




Roman LUCZKIEWICZ

- Minister s Adviser for Energy
Ministry of Industry and Trade
Poland

POLISH ENERGY
YESTERDAY, TO-DAY, TOMORROW

Introduction.

in the mid of the nineties, Poland has got 39 million inhabitants. Situated
in central Europe, its acreage takes 312,667 km?2- After the former Soviet Union
it was the biggest member country of CMEA, having then three neighbours:
the Soviet Union, Czechoslovakia and GDR. During the period of centrally
planned economy the consumption of primary energy per capita was relatively
high; it amounted to 3,48% toe per capita (in 1980). The reason of it was
first of all a much greater that to—day, demand of heavy industry as well as
general waste of all the energy carriers, and especially coal, whose prices were

created below the costs of their production due to large subsidies from the state
budget.

In 1990 there was observed a deep decline in energy consumption
connected with the collapse of the economy.

Presently Poland consumes about 30% less of primary energy per capita
as compared with average consumption in the countries of European Union.
Due to the changes occurred in Europe there was shap new political map

. / . .
around Poland. Its neighbours nowadays are: Rus$i, ussia, Ukraine,
Slovakia, Czechs and Federal German Republic.

Production capacity of the Polish electro-energy, that is the sum

of the capacities installed in all the power and CHP plants, equals
33 thousand MW,

Maximum energy demand in 1994 was 23 thousand MW
Electrical energy production in 1994 was 135 thousand GWh
Hard coal output was 133 million tons
Brown coal output was 67 million tons
Natural gas production from domestic sources was 4 billion m3
Import from Russia was 6 billion m3

Crude oil production from domestic sources was 0,2 million tons
Crude oil import was 12 miilion tons
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Structural and ownership changes.
Electro-energy.

Before 1980, the Polish energy sector was centrally managed by the then
existing Ministry of Mining and Energy. Within the responsibility of that Ministry
there was the management of coal mining, electro—-energy, gas industry
and crude oil extraction. To the Minister there were also subjected ail
the enterprises of machine building industry, producing machinery and equipment
for hard and brown coal mines, as well as those producing boilers, turbines,
generators, transformers, and also the production units of drilling machinery
and equipment, specialised construction enterprises for mining and energy

sectors, and many other enterprises serving to that large branch of the national
economy.

In the last period of the centrally planned economy there was established
Energy and Brown Coal Authority. The above listed enterprises of machine
building industry were already then placed beyond that Authority. Similariy,
in hard coal mining sector the created Authority grouped only coal mines, without
the enterprises of mining machines' industry.

The proper beginning of decentralisation process started in February 1990,
when on the basis of the Parliament law the Authority of Energy and Brown Coal

was [iquidated. According to the intention of the law, electro—energy sector was
divided into three subsectors:

generation all professional power and CHP power plants
as independent, autonomous state enterprises,

transmission all high voltage transmission lines of 220, 400
and 750 kV, power dispatching in the country
electro-energy system, wholesale tumover

of electric energy and power in between
generation and distribution, and exchange
of power and electric energy with abroad
- as the first in the energy sector joint stock company
of the National Treasury: Polish Power Grid S.A.

distribution 33 distribution units, local dispatching network

of 110 kV and of lower voltage, as state
enterprises.
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As a result of the performed transformations, all enterprises found
themselves in a completely new situation. Without experience and in many cases
also without satisfactory knowledge on independent managing, management
teams simultaneously faced on one hand - full organisational, econocmic

and financial autonomy, and on the other — enormous personal responsibility
for availing themselves of independence.

The process of decentralisation during the last five years showed however
efficient functioning of majority of enterprises as well as positive liberalisation
of many valuable organisational and economic initiatives. In lots of enterprises,
resourcefulness and innovation decisions of management teams were conducive
to overcoming difficulties, numerous in transition period. Those decisions shaped
also rational, already own ambitious perspective programmes for the coming
years. it enabled the continuation of energy restructuring process.

By the end of 1994, in generation subsector all the CHP plants were
transformed into single joint stock companies of the National Treasury, that is,

into operating on the basis of Commercial Code, commercial companies whose
100% shares are owned by the National Treasury.

A year before that, there took place such transformation of all distribution
enterprises. The process of power plants' transformation into single companies
has already begun. It is estimated that the process will be completed by the end
of this year. Thus, starting in 1996 all the enterprises of energy sector shouid
become singie joint stock companies of the National Treasury.

The already transformed companies undertook reorganisation .
and structural changes on their own. Out of joint stock companies there are
separated daughter companies, established as limited liability companies
or as employees’ companies that overtook a part of assets from their mother
companies, on the basis of lease, rent or purchase agreements. In majority
of companies, thorough analysis of quarterly and annual financial resuits made by
the Management and Supervisory Councils, lead to undertaking effective

solutions in favour of costs’ reduction, modernisation and expansion in order
to increase profits and rationally divide them.
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A succeeding, provided in the energy policy of the country, stage
of structural changes in electro~energy sector is privatisation of single joint stock
companies of the National Treasury and introduction of companies’ shares
to the turmnover in stock exchange of securities. However, it is presumed that
some energy enterprises, being strategically important for the energy security
of the country, shall not be privatised or their privatisation shall be limited.
The State will retain full or controlling block of shares with regard to:

= brown coal mines,

= Polish Power Grid S.A.,

some huge system power plants

Hard coal mining.

After 1990, individual mines, factories of mining machinery, specialised
mining construction enterprises led autonomous, mutually independent economic
activities. The decrease in demand for hard coal with the simultaneous retaining,
due to continued subsidies, of production capacities of the mines led
to overproduction. The difficulties were deepened by maintaining official coal

prices. With the quickly increasing extraction costs, the mining sector found itself
at the point of bankruptcy. )

At the turn of 1992 and 1993 in the mining sector there were undertaken
structural and ownership transformations resulting in the establishment of coal
companies. Reduction of yield and stabilisation of prices were brought about.
There were also started extraction costs’ decreases and financial restructuring.
As a result of those activities, 56 mines were grouped into single joint stock
companies of the National Treasury. Beyond organisational structures there stay
12 mines, out of which 4 are independent single joint stock companies
of the National Treasury, 3 are limited liability companies and remaining 5 are
being liquidated and they have retained the status of state companies.

The goal of such shape of mining industry was to create strong,
autonomous economic entities able to face growing competition on the market

and to self-finance modernisation, expansion and to a still greater extent,
the costs of mines’ liquidation.
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Presently, the second stage of mining industry restructuring is being
implemented, comprising the years 1994-85. The implementation of this
programme concerns liguidation of mines that do not promise to achieve
appropriate level of economic effectiveness, with simuitaneous ensuring
the minimisation of social and ecological damages. Restructuring programme
is financially supported by the state budget in the form of allocations to cover
the costs of mines liquidation. Under preparation there is the strategy
for the years 1996-2000, with regard to the adjustment of mining industry

to the being implemented on a still larger scale conditions and mechanisms
of market economy in Potand.

 Energy policy of the country assumes that privatisation in hard coal sector
will comprise separated factories, enterprises and mining institutions operating
presently in favour of mines, on the surface. The underground parts of coal mines
will, as before, remain the exclusive ownership of the National Treasury.

Brown coal mining.

Open pit brown coal mines, similariy to the co-operating with them power
plants of large capacities, remain state companies until now. Preliminary concept
of 1994 to merge individual power plants with open pit mines into bigger
organisations of holding or concern type - has not succeeded because
of suggested forms and ways of merging. At the turn of 1994 and 1995 the first
system power plant of 2700 MW, fired with brown coal (but without a mine) was
transformed into a joint stock company of the National Treasury. Presently, there

is being prepared a privatisation project of that company, through the emission
of its shares into the market of securities.

Heating.

Dominating role of hard coal, as formerly cheap fuel to produce heat
for the needs of industry and heating resulted in the fact, that in Poland

centralised sources of heat can be found in every urban agglomeration
and in majority of smaller towns and housing estates.

114



Besides 35 CHP plants, the so-called professional ones, which produce
heat in combination with electrical energy, heat in Poland is produced
in over 200 CHP industrial plants, that is, built on the area or in a direct
neighbourhood of industrial works that hitherto are their owners. In many cases
those CHP plants supply also municipal or housing estates heating network.
Out of the total heat production from centralised sources, about 32% comes from
professional energy, and 68% — from industrial CHP and heating plants. The total
capacity installed in CHP plants in Poland constitutes till 25% share in the total
capacity of electro—energy sector.

Obligatory in Poland new law on self-governments, charged local
authorities with the task to provide heat for inhabitants. In this situation all so far
state enterprises of heat distribution, operating within 49 voyevodships
in the country, have been transformed into about 500 local heating enterprises.
Among them there are commercial law companies, jocal heating companies,
state heating enterprises, co—operatives and private entities.

Gas industry.

The whole economy of natural and coking gas in Poland is so far
concentrated in practically one, country-wide state enterprise — that is, the Polish
Power Grid (PPG). The elaborated restructuring programme for this enterprise
includes in its assumptions the decision of Antimonopoly Office of 1993.

The programme provides transformation of the whole enterprise
into a single joint stock company of the National Treasury by the end of 1995.
At the same time there are conducted works on elimination from the structure
of the existing enterprise, independent companies comprising separately:
technical background, auxiliary production, geophysical services, and drilling.

At the further stage of restructuring, privatisation of PPG company

is assumed, through the establishment of joint stock companies: Potish Oil Mining
S.A. and Polish Gas Industry S.A.
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- Liquid fuels industry.

The programme of transformations of liquid fuels’ sector in Poland has
been being elaborated for four years. Since 1990 distribution and liquid fuels’
import have been demonopolised. Besides still existing, state~-owned
Commercial Centre of Qil industry ("CPN") there have been established about 40
private

and foreign companies that created or overtook over 2500 fuel stations.

In order to co—ordinate activities as well as to strengthen the position
of domestic enterprises on competitive market of liquid fuels shared by still
growing number of foreign companies, a single joint stock company
of the National Treasury: the Polish Qil Company will be established.
The company will comprise independent enterprises of the branch. There will be
continued the transformation of those state refineries that have not been so far
changed into single joint stock companies of the National Treasury.

The progressing process aiming at full privatisation of the enterprises
of liquid fuels’ sector will not include - in accordance with the assumptions
of energy policy of the country — the Enterprise for Qil Pipelines Exploitation
("PERN"), as a strategic enterprise for ensuring energy security of the country.

Demand and energy supply structure.

Contrary to the eighties, when in the period of peak load in Poland there
occurred energy and fuel deficit, from the beginning of the current decade
the balance of energy demand and supply is equalised due to a lower
consumption of primary and final energy and to disappearance of import
limitations. The hard coal demand is totally covered from domestic sources.

During the last four years coal exports oscillated from 28,4 min t in 1993
to 27,1 min tin 1994,

Gas demand is only in 42% covered by domestic supplies of high methane
and high nitrogen content as well as coking gas, whose production in 1993
was 4,2 bln of re-counted m3. The remaining quantity to cover the demand
for natural gas comes solely from Russia.
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The Polish gas transmission system has been recently connected
with the German gas transmission system near the town of Zgorzelec.
The connection, having about 1 bin m3 of flow capacity does not presently
perform transmission function, but it ensures a possibility of effective
trans—boundary co-operation in this region.

In 1993 the import of gas amounted to 5,5 bin m3, and last year ~ 6 bin m3.

The demand for crude oil is presently covered with import from Russia
(about 40-50% of the demand in [ast years) and through the Northern Port
from the deposits of the Northern Sea and from Arabian countries.

Domestic balance of final energy is presently equalised due to a lower
demand. In all the energy sectors there occurs the surplus of power. The installed
power of generation subsector in electro—energy exceeds currently the peak
demand by over one third. As it was mentioned before, this is due to the demand
decrease of the industry as well as to more and more rational energy use,
and also due to the prices, graduaily increased to the economically justified level.
For several years, an additional reason for such situation are mild winters

Technical infrastructure of energy.

During the last decades of centraily planned economy in Poland there was
created a substantial industrial potential in electro-energy, in coal mining
and in crude oil and gas production. In electro—energy there were constructed
power plants of large capacities, equipped with energy blocks of domestic
production, having the capacities of 200 MW (Soviet documentation)
and 360 MW (license from BBC-Switzerland). In hard coal mining sector, beside
the construction of new mines, the investment effot was focused
on the extension of the industry of mining machines and equipment.
Within petrochemicat industry, beside previously existing, in the centre of Poland,
the biggest refinery of 12 min t processing capacity — a new relatively modemn

refinery was constructed near Gdarisk, with the processing capacity of 3 min t
and a possibility to expand by the next 3 min t.
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According to the then assumed trend to first of all develop heavy industry
basing on the own deposits of naturali raw—materials, hard coal mining together
with the industry of mining machinery and equipment became a priority branch
of the national economy in Poland. Similarly, electro-energy production potentiai
was created on the basis of the own design and construction forces
and the production of domestic engineering industry. Inasmuch as technological
solutions applied in electro—energy and mining sectors, especially starting from
the seventies, were comparable to the then average world levei, the impact
of energy entities upon the natural environment was drastically neglected
and underestimated. Energy consumption was irrational and devoid of real
economic circumstances. As a result, the Polish energy at the threshold of
system and structural changes bore the ballast in a form of record-breaking on
European scale emission of SO,, NQ,, dusts and also abundant drop of saline
mine waters, mainly to the drainage-basin of the Vistula river.

Taking into consideration that an average age of presently used energy
equipment (boilers, turbines, generators) amounts to 25 years, and in 15% is past
30, it becomes obvious, that the key problem for the Polish electro—energy is
a rational modernisation. By that it is understood a complex address, on the basis
of a thorough analysis, of the issues of generation capacities’ reproduction,
implementation of modern technologies ensuring a proper level of environmental
standards, and economic effectiveness including sharpened competition on still
more open and aggressive market of energy carriers. In coal mining sector there
appears an urgent need of mines’ modemisation from the point of view

of implementation of modern and highly effective technologies of coal mining
and enrichment. '

Opportunities and chances of co-operation
with foreign investors.

The above mentioned substantial surplus of production capacities
as compared with the real demand, creates presently a specifically favourable
situation for undertaking modernisation investments, the more that in Poland
before the year 2010 no start-up of any new thermal power plant fired with hard
coal is provided. Some consulting companies, co—-operating with energy sector,
estimate the total investment expenditures to be borne by the year 2010 for the
modernisation of fuel and energy sector in Pcland, to reach the amount of about

50 bin USD. Even if this sum may be considered to be overestimated, the scale
of needs speaks for itseif.
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The realisation of such programme obviously exceeds financial possibilities
of the sector itseif. As is well known, the process of transformation from
a centrally planned into a free market economy deprived enterprises of previous
central subsidies to finance investment expenditures.

That is why, among others, the implemented reform of managing structures
in Poland created legal and financial conditions for the management
of autonomous enterprises and commercial law companies (power plants,
CHP plants, distribution units) to enter into commercial, economic and investment
arrangements with representatives of western companies, on the same basis that
are applied in the countries of free market economy. Presently many western
companies are conducting negotiations in Poland with regard to establishment
of joint ventures in order to jointly, with capital share, undertake modemisation
of power plants, CHP plants or to install, for instance, desulfurisation equipment.
Representatives of foreign investors, coming to Poland, are often surprised
to learn that the directors of energy units are fully competent to conclude
long-term agreements on a large scale, without waiting for any acceptance
or decision of a ministry or other central administration authorities. One of serious
obstacies still occurring in Poland while concluding economic agreements, and
especially when obtaining credits, is the matter of guarantee from the side of the
owner, that is, from the National Treasury. It concerns single joint stock
companies of the National Treasury and state—owned enterprises not yet
transformed. Overcoming this obstacle wiill soon be facilitated by issuing a new
law on state performance and indemnity guarantees. Advanced works on that law
are being performed in the Ministry of Finance. Another fundamental legal act
that will introduce transparency and make legislative order within the whole
energy economy in Poland, will be Energy Law. That modern document has been
elaborated on the basis of detailed estimate of energy situation and economic
- conditions of the country, including also legal regulations and experience existing

in western countries. During its preparation, the law was consuited with many
domestic and foreign renowﬁed expens in the fields of law, economy and energy.
The draft of the law has been approved by the Ministers’ Council and in the 4th
quarter of this year is to be submitted to the Parliament.

Poland, as a signatory of Association Agreement with the European Union,
signed in December 1891 and of the Treaty of European Energy Charter, signed
in December 1994 practically meets all the indispensable formal, legal, banking
and financial conditions to perform wide, open investment and commercial co-
operation on international scene. Energy policy of the Polish government
univocally aims at the establishment of conditions encouraging foreign investors
to long lasting engagement of their technological and capital potential into
investments in energy sector. This kind of co-operation is also favoured by
international and foreign economic and financial institutions, such as the World
Bank, European Bank of Restructure and Development, European Investment
Bank, commercial banks and others whose representatives carefully follow the

progress in economic transformation in Poland.
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Environmental protection.

Fast economic development of Poland in the post-war period led, like in
many other countries, to surpassing regeneration capabilities of natural
environment, Especially in the seventies, dynamic industrialisation brought
an enormous increase of pollution of surface waters and the air. In 1991
in Poland there were elaborated new, strict standards of permissible poliution,
in many cases even more severe than in the countries of western Europe.
In 1991 the Polish Parliament approved the resolution on “Ecological policy”.
Poland has also increased its engagement in international activities in favour
of environmental protection and started implementation of Canvention on
Long-range Trans—boundary Air Pollution (Geneva, 1979) and of the Second
Sulfur Protocol (1994). which requires bearing high financial costs. Simiiar
effects, although spread over a longer period of time, are the consequences
of signing U.N. Convention on Climate Change (1992).

The share of energy sector in environmental pollution in Poland, especially
with regard to the air, is exceptionally high due to the fact that almost 100%
of electrical energy production are based on hard and brown coal. In the process
of domestic ecological policy implementation, the following activities have been

considered as priorities:
for a medium term perspective

= reducing emissions of: SO, by 30% as compared with 1980,
of NOy by 10%, and of dust by increasing the effectiveness
of exhaust gases de-dusting up to 96%;

= reducing by 50% the amount of salt carried away from hard coal
mines 1o rivers; ,

= reducing damages connected with the extraction of hard
and brown coal,

= increasing the use of raw-materials occurring in fuels’ deposits;
= improving the d-uaiity of fuels.

for a long term perspective
= introducing the obligation to equip all the cars with catalysts;

= reducing emissions of SO, NO,, CO, and dust
- at least to the level resulting from international obligations.
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In this situation the activities within the Polish energy in favour
of environmental protection are focused on:

= increasing the effectiveness of energy consumption
and conservation,

= radical improvement of hard coal quality,

= increasing economic utilisation of furnace wastes and their storage,
to a larger degree, in mine excavations,

= modernisation of combustion techniques in order to diminish
strenuous impact on environment

= changing the structure of applied energy carriers, by the increase
of the share of less harmful ones,

= introducing the equipment for the reduction of dust and gaseous
contamination

= increasing the share of renewable energy sources.

The effects of those activities in spite of their preliminary phase,
are presently evident and perceptible, both with regard to the scale
and to the range. Among others, there was the start—up of the first of four plants
of wet desulfurisation of combustion gases in the biggest power plant in Poland,
Betchatéw (4320 MW). The next one will soon be completed in Jaworzno Il
power piant. A good beginning of the adjustment of combustion technologies
to environmental requiremenits is the construction of fluidized bed bailer in being
presently modernised power plant Turdw and CHP plants: Bielsko-Biata
in Bielsko and Zeran in Warsaw. There are aiso conducted works on the analysis
of effectiveness to introduce the technology of gasification of coal with high sulfur
content, to be combined with the construction of steam-gaseous blocks. Works
are also advanced on substitlition of coal with gaseous fuel, especially originating
from local sources, in several CHP plants situated in the neighbourhood
of natural gas deposits. An effective economic incentive forcing the decrease
of negative impact on environment is the introduction of more severe payments
and fines. The caesura in this respect in Poland will be the beginning of 1998,
since when there are put into force very severe regulations issued by the Minister

of Environmental Protection, with regard to the punishment for transgressing
the fixed standards.
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Development prognosis.

In order to ensure in Poland a stabilised, high rate of economic growth,
there are required reliable energy supplies in a long term perspective. To meet
that requirement it is necessary, first of all to ensure obtaining primary energy
from domestic sources to the extent possible as well as justified by economic
and political and social respects, and secondly - to ensure conditions for a long
lasting participation in international energy markets. It requires also a creation
of terms and mechanisms to maintain good economic and technical conditions
of energy enterprises to enable them to meet growing needs of consumers,
including open competition on domestic and foreign markets.

The perspective of energy sector development is closely connected
with the development of the national economy. Experts estimate that the growth
of demand for electrical energy at the end of the next decade could even reach
40%. Nevertheless making any forecasts for energy demand in the conditions
of deep transformation of political system, is very difficult. Taking this
into account, the forecasts prepared in Poland are treated very cautiousiy.
Recently in Poland more and more attention is paid to the prognosis based
on the recognition of the market made by energy enterprises that due to direct
contacts with energy consumers can learn their expectations, future intentions
and behaviour towards changeable price relations on domestic market. Credibility
and usability of those prognostic data for the elaboration of synthetic domestic
forecasts depend however upon the development of basis for strategic planning

and marketing within enterprises themselves, as well as upon the quality
of business plans prepared by them.

A positive phenomeno at the present stage of transformation in the Polish
energy sector is undertaking of strategic planning and marketing by still growing

number of distribution enterprises and achieving a satlsfactory quality level
of those elaborations in a relatively short period

In the present situation of the country, when GDP growth reaches the level
of 5-6%, the increase of demand for electrical energy is slower and remains
at the level of about 1-2%. This is a symptom of a desired process
of spontaneous initiatives to diminish energy consumption indices in industry
through the application of more modern technologies, generally occurring right
choice and rationalisation of use of different kinds of energy carriers, as well as
evoked by the growth of energy prices - a necessity of energy conservation.

122



As mentioned before, in the perspective of the next decade, in the Polish
energy sector there are not provided new generation capacities to be installed,
either in coal mining or in electro—energy. The only exception is the being

continued construction of Opole power plant with 360 MW blocks, fired with hard
coal.

The main effort will be directed to the modernisation of fuel and energy
sector and to the elimination'of units which due to their technical and economic
conditions do not promise to achieve satisfactory economic effectiveness.

Warszawa, August 1985
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Very high surplus of capacity and undertaken restructuring of power sector for its
efficiency increasing will assure in coming years both the access to the electricity for
the blacks and cheap electricity for industry as well.

The choice for European power sectors is very dramatic. The common electricity market
will certainly reduce prices for electricity. This will have an impact on the
competitiveness of European economy. More competitive economy will influence the
possible level of finance for the economy restructuring. Restructured economy in turmn
will consume less energy and the industry will produce more efficient appliances.

On the other hand, if the common electricity market is not established and electricity
prices not reduced the Europe economy will face both less competitiveness and capital
running out, according to the global financial market rules. And power industry will lose.
After 100 years of rather simple life of power industry in Europe, the coming years will
provide the most difficult test for this sector. And there is no doubt, that test will be
successful. The sector will realise in near future the value of the liberalisation. And
Europe will not be isolated from the development going through the world.

Lesson for Poland

For Poland the lesson from foreign experiences is that nothing is more important than
further radicai changes. Especially, the share of long-term power purchase contracts on
wholesale market is still controversial problem and open one. When in Poland the
prices are below an economic level these contracts, being future revenue guarantees,
are necessary in order to attract a foreign capital and to develop the Project Finance
structure. On the other hand, long-term power purchase contracts must be limited
because they are against the necessary increase of effectiveness. It is conclusion from
USA and UK experiences. For example, under PURPA regulation utilities were forced to
contract the power at prices resulting from analytical avoided costs. The problem is that
real, market based avoided costs are much below the analytical avoided costs. As a
result large number of utilities is purchasing power under long-term power purchase
contracts at 2 USc/kWh higher price than the regional market prices. It is the reason for
which the next step of market development has been undertaken in USA and Energy
Act of 1992 has been passed. In Poland, just recently we have a unique opportunity to
introduce harder competition into generation as a result of Polish zioty appreciation
after extending its exchangeability in May 1995. This appreciation speeds up the
economic prices level achievement and thus the limitation of long-term contracts is
more realistic.

Investments and Privatisation: After 1995
Transformation of the power industries in Poland and generaily in Centrai Europe and

coming unification of the region with the European Union are creating a unique
investment market. For foreign investers the following opportunities are important:
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Firstly, market for the investments is huge. The Polish power industry aione needs cver
USD 1 billion every year to finance necessary projects, mainiy in the power generation
subsector.

Secondly, special investments market in Poland is created with regard to environmental
standards which must be met from the beginning of 1998. The appropriate SO,
emission reduction program in Poland will cost in 1996 and 1997 about USD 500
million; the program resuiting from the || Sulphur Protocol will cost additionally about
USD 1.3 billion by year 2005.

Thirdly, the region is very large laboratory to demonstrate how to take advantage of.
modem technologies and new frends. The rapid development of the
telecommunications businesses based on fibre-optic technologies integrated into power
transmission and distribution is an excellent example.

Fourthly, the power industries in the region are the most open to foreign capital in
Europe and they are already able to cooperate on the provision of the capital. This is an
opportunity for both the Central European region and foreign investors and suppliers to
take advantage of international markets.

Eifthly, the power industry privatisation, although with difficulties, is going on through
the region. In Poland the privatisation in near future is more realistic than it was
whenever. The main reason of it is the impact of Polish zloty appreciation on the fast
reachment the economic leve! by electricity prices.

Sixthly, political risk of Poland has been reduced significantly what has been proven by
very successful placement of governmental Eurobond beginning this year.

An additional remark on power industry privatisation in Poland is as follows. If, because
of Polish zloty appreciation, the growing of electricity prices in coming years is much
less problem than it was expected in the past, the new approach to the power industry
privatisation is necessary. Generally, there is opportunity to speed up this privatisation.
Especially, with regard to generation from economic point of view there are possible
both joint-venture approach to separate projects and capitai privatisation of companies
with participation of strategic investors. With regard to distribution the capital
privatisation open to the mass-investors is very likely in coming 2-3 years. And some
distribution companies involved in the regional integrated resource planning are even at
present interested in attracting of the private capital on local eiectricity markets for
supporting financing of local generation projects (mainly CHP projects). With regard to
the transmission, according to the general outline of power industry restructuring
formulated in 1990, privatisation of this subsector was not intended. After 5 years,
taking into account the strengthening of new trends over the worid, the problem is open
from both economic and electricity supply security point of view. But, the politicai
sensitivity of it is very high. Therefore, an uncertainty of transmission privatisation is
high too.
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Of course, the market value of power industry assets is very controversial issue even in
stable economics because of its sensitivity on regulation. In Poland, and in other
countries in transition, the issue is more difficult because the investors want to enter on
the new markets and they are ready to pay high price. On the other hand the state
shouid achieve the good balance between two big contradictions: high selling price of
power assets now (to supply the poor budget or/and mass - privatisation found) and low
electricity prices supporting the competitivenass of economy in future.

According to the author of this paper in Poland well balanced market value of power
assets in the middle of 1995 is about 21 billion new Polish zloty (USD 8.5 billion). The
market / book (after full revaluation) ratio is about 0.55. On base of Polish privatisation
low in the middle of 1995 the employees would have right to obtain about 1.5 billion
new Polish zloty assets (it is about 7% of shares in case of market value equal 21 billion
new Polish zloty).

Presented market value was calculated on base of cash flow for Polish power industry
during years 1996-2005. It was assumed that discount rate will be 12% in years 1996-
2000 and 10% after year 2000. The cash flow was constructed on result of executed
IRP and developed contractual policy on wholesale market and took into account the
expected dynamic of both intemal inflation and external appreciation of Polish zioty.
The increase of electricity prices resuited from this cash flow in years 1996-2005 is as
follows: O, +4, 0, -1, -2, -2, -2, -2, -2, -2 percentage above (+) or under (-) internal Polish
Zloty inflation. In year 2000, when the economic level equal about 8 USc/ kWh in an
average will be achieved, the exchange ratio will be 2.8 Polish zloty/USD.
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IMITATION OR A NEW WAY?

IN THE COUNTRIES IN TRANSITION
SOCIETY IS MOVING TOWARD

A WESTERN MODEL.

IS THE POWER INDUSTRY ALSO?

WESTERN POWER SECTOR
WAS CONSOLIDATED IN INDUSTRIAL
SOCIETY

HOW WILL THE SECTOR CHANGE
IN THE NEW INFORMATION SOCIETY?

CAN THE CENTRAL AND EASTERN
EUROPEAN EXPERIENCE BE FRUITFUL
FOR THE WEST?

THE UNITED STATES SEPTEMBER, 1995
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EUROPEAN UNION PLANS FOR INCORPORATING CENTRAL EUROPE
AND THE ELECTRICITY INFRASTRUCTURE DEVELOPMENT

mw  WHITE PAPER FOR POLAND,
HUNGARY, SLOVAKIA,
THE CZECH REPUBLIC,
BULGARIA AND ROMANIA

m»  STANDARDS FOR ADAPTATION -
HOW HIGH THEY SHOULD BE ?

m  POWER SECTORS IN CENTRAL
EUROPE IN BETWEEN
EUROPEAN COMMISSION
AND EURELECTRIC

THE UNITED STATES SEPTEMBER, 1995
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POWER INDUSTRY RESTRUCTURING ISSUES IN POLAND

1990 - BEGINNING

A

)

FIRST STAGE
OF REFORM

Y

1995 - EXTREMELY
INTERESTING YEAR

AFTER 1995: GROWING

INVESTMENT
MARKET

THE UNITED STATES SEIPTEMBER_, 1995
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POWER INDUSTRY RESTRUCTURING ISSUES IN POLAND
FIRST STAGE : 1990 - 1995

wh 1990:  SPLIT INTO GENERATION
(OVER 30 ENTERPRISES),
TRANSMISSION (PPGC
ESTABLISHMENT) AND
DISTRIBUTION
(33 ENTERPRISES)

u 1991: X SUBSIDIES ELIMINATION
X COSTS STANDARDIZATION
> COST TRANSPARENCY

INTRODUCTION

uh 1992-  OWNERSHIP CHANGES WITHIN
1993:  DISTRIBUTION, TRANSMISSION,
HYDRO PUMPED-STORAGE
AND CHP SUBSECTORS

us 1994: % INTEGRATED RESOURCE
PLANNING
AT THE NATIONAL LEVEL
* LONG-TERM POWER PURCHASE
CONTRACTS SIGNING

THE UNITED STATES SEPTEMBER, 1995
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POWER INDUSTRY RESTRUCTURING ISSUES IN POLAND
1995 - EXTREMELY INTERESTING YEAR

m-  ACCELERATION OF PREPARATORY
WORKS ON EU JOINING
BEING EXPECTED
ON TURN OF THE DECADE

m  INTEGRATION OF CENTREL SYSTEMS
INTO UCPTE
ON TURN OF THE YEAR

ws  MINISTRY OF FINANCE DECISION
ON ASSET REVALUATION FROM
THE BEGINNING OF THE YEAR

mp  REGIONAL INTEGRATED
RESOURCE PLANNING
COMMENCEMENT |

m  COOPERATION WITH
THE WORLD BANK
- FIRST LOAN TO PPGC BEING
EFFECTIVE MIDDLE 1995

THE UNITED STATES SEPTEMBER, 1995
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POWER INDUSTRY RESTRUCTURING ISSUES IN POLAND -

WHOLESALE MARKET INTRODUCED AT THE BEGINNING OF 1995

iy

I 2

-

i

nimp-

(-

BULK TARIFF FOR DISTRIBUTORS
TRANSMISSION CHARGES

COMPETITIVE NEGOTIATION ON
LONG-TERM POWER PURCHASE
CONTRACTS AS A BASE FOR
THE PROJECT FINANCE
STRUCTURE

MEDIUM-TERM POWER |
PURCHASE CONTRACTS AS
A FUEL SUPPLY STABILISATION

AVOIDED COST FORMULA
FOR COMBINED HEAT
AND POWER PLANTS

ELECTRICITY MARKET -
- SETTLEMENT AGREEMENTS

THE UNITED STATES SEPTEMBER, 1995
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POWER INDUSTRY RESTRUCTURING ISSUES IN POLAND
PRICES US¢/kWh (VAT notinciuded)

1994 1997 2000

FUEL | 1,8* (import level)
TRANSMISSION 3,5 5 (UCPTE)

END-USERS 3,0 7 8
(In average)

" MEANS: STABLE (ECONOMIC)
LEVEL

BASE: i IRP - MINIMUM COSTS
| STRATEGY
> COMPETITIVE MARKET
> BALANCE SHEET AND

PROJECT FINANCING

THE UNITED STATES SEPTEMBER, 1995
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EUROPE COMPETING WITH OTHER REGIONS, NEEDS
THE CHEAP ELECTRICITY FROM THE SINGLE ELECTRICITY MARKET

i GLOBAL MARKET: EXPENSIVE
ELECTRICITY VERSUS
COMPETITIVENESS
OF ECONOMIES

i POWER INDUSTRIES IN USA,
PACIFIC RIM, |
LATIN AMERICA, ........
- MOVE TO HIGHER
EFFECTIVENESS

m  FUTURE OF EUROPEAN POWER
INDUSTRY - DRAMATIC
CHOICE

THE UNITED STATES SEPTEMBER, 1995
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POWER INDUSTRY RESTRUCTURING ISSUES IN POLAND
LESSON FROM THE USA AND UK EXPERIENCES

m-  LONG-TERM POWER PURCHASE
CONTRACTS ARE NECESSARY
FOR PROJECT FINANCE
DEVELOPMENT WHEN PRICES
ARE BELOW ECONOMIC LEVEL

m  LONG-TERM POWER PURCHASE
CONTRACTS MUST BE LIMITED
BECAUSE THEY ARE AGAINST
TO THE NECESSARY INCREASE
OF EFFECTIVENESS

m POLISH ZLOTY APPRECIATION
SPEEDS UP THE ECONOMIC
PRICES LEVEL ACHIEVEMENT

THE UNITED STATES SEPTEMBER, 1995
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INVESTMENTS AND PRIVATISATION: AFTER 1995

= OVER USD1BL EVERY YEAR |
- POLISH POWER INVESTMENT NEEDS,
MAINLY IN GENERATION "

= USD 500 M - INVESTMENT NEEDS
IN 1996 - 1997 TO MEET
ENVIRONMENTAL STANDARDS
REQUIRED AFTER 1997

= USD 1.3 BL - INVESTMENT NEEDS BY
YEAR 2005 TO MEET THE 11 SULPHUR
PROTOCOL REQUIREMENTS

= USD 8.5 BL - WELL BALANCED MARKET
VALUE OF POLISH POWER ASSETS

— ELECTRICITY PRICES REGULATION
IN 1996 - 2005: 0, +4, 0, -1, -2, -2, -2, -2, -2,
2 %

THE UNITED STATES ‘ SEPTEMBER, 1995
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Bernard BLASZCZYK

Undersecretary of State
in Ministry of Environmental Protection, Natural Resources and Forestry

The Republic of Poland

CLEAN COAL TECHNOLOGIES
IN ECOLOGICAL POLICY
OF POLAND

Denver - September 1995
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Poland is a country of great traditions in the utilization of solid fuels, mainly of
hard coal. The production of heat and electricity is based to the large extent on the
coal. This has a very significant influence on the quality of environment, because of
emissions of the large amount of air pollutants (carbon dioxide, particulate matters,
sulphur dioxide, nitrogen oxides), as well as of waste materials (fly-ashes, slams).

Intensive and not sustainable development of Polish economy after the Second
World War, similarly as in many other countries, has created a significant pollution
of the environment. In the centrally pianned economy and all natural resources and
industrial plants state-owned, an ecological law has been rather on the paper than it
was directed into concrete actions and investments. In addition, a high cost of
reduction emission of pollution into the environment had created a situation, that
during economic crises - particularly iln the 1980s, economic and budget cuts were
imposed on this category of investments.

The transformation of political and economic systems in Poland, which occurs
since the late 1980s, and the introduction of principles of a market economy and of
an international competition, forces the restructurization of industry and much better
effectiveness of energy’s productions and consumption. The result of this is the
reduction of the amount of pollutants discharged into air, water and land, and the
lower stress on the environment as the consequence of the above.

Our country undertakes also legal and organizational activities directed into the
intensified action in environmental protection. In 1990, the Minister of Environmental
Protection, Natural Resources and Forestry introduced regulations concerning
emissions of pollutants (sulphur dioxide, nitrogen dioxide, dusts) from the processes
of fuels combustion. In 1991, the Parliament accepted a governmental document,
entitled "State Ecological Policy”. This document contains the principies of the state
ecological policy, the main directions of activities in the economy and its particular
sectors, as well as the priorities in environmental protection.

Poland has also intensified activities on internationai forum. The country signed
and started-up the realization of the Convention on Long-range Transboundary Air
Pollution with the existing protocols, including the Second Sulphur Protocol (signed
in Oslo, 1994). Poland also signed and ratified the United Nations Framework
Convention on Climate Change.
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The basis of the state ecological policy of our country is a principle of sustainable

development. This principle assumes that the future growth of civilization of our

society will have a character of permanent maintenance of qualities and environmental

TESoUrces.

The following principles for this development should be fulfilled:

the principle of law - a bidigness, it means the necessity of reconstruction of our
legal system in such a way that the environment will be protected and every
regulation will be strictly abode,

the principle of "polluter pays" -it means placing full responsibility, ncluding
material liability, for the effects of pollution, upon the polluter,

the principle of market mechanism utilization - it means the greatest possible
utilization of this mechanism in order to increase the effectiveness of activities in
environmental protection,

the principle of regionalization - it means the increase of a role and rights of local
seif-government and regional governmental administration towards commercial
entities which impacts on the environment are local or regional,

the principle of common good, realized though the establishment institutional and
legal conditions for participation of social groups and non-governmental
organizations in the process of environmental protection.

The particular significance has also the application of a principle that

European and global problems of environmental protection should be solved jointly

due to transboundary effects of pollution.

Because of the long term neglect of environmental protection and the

necessity of large investment costs in environmental protection, there is a need to

schedule activities and to prioritize goals.

Priorities in the Polish ecological policy are, among other, as follows:

- in short-term perspective (until 1995):

improvement of the quality of utilized fuels by implementation of the coal quality

improvement and coal desulfurization programme,
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noticeable reduction in dust and gaseous emissions, particularly in Upper Silesia,

this refers especially to the reduction of low emissions;

- in medium-term perspective (until 2000):

-in

reducing SO, emission by 30 per cent in relation to 1980, NO, by 10 per cent in
relation to 1987, and dust emission by 50 per cent in relation to 1990,

taking up activities, adequate to the action taken by international community
against global climate change, in particular reducing CO, emissions and other
gases causing green-house effects, and protection of the ozone layer.

decreasing by 50 per cent of a total load of salt waters discharged to rivers from
coal mines of the Upper Silesia,

reduction of the amount of produced waste materials and increasing the degree of
their utilization,

recultivation of degraded lands due to the mining of bituminous and brown coal;
long-term perspective (after 2000):

introduction of proecological modernization of technologies in country’s economy
mainly through clean production technologies,

reducing emission of pollutants, mainly SO,NO, and CO, to level that results
from international obligations.

The realization of the above tasks creates a challenge for our country and will

required a great financial effort.

Regardless the greater supply of liquid fuels and gas to our market, the Polish power,

heating and communal sector, considered in this case as individual heating and for

food preparation, is based on the use of bituminous coal. The different quality of the

coal in many regions of our country creates emission of pollution to the air.

During the last years the yearly utilization of bituminous coal in the total economy

is about 110 millions tons. About a half of this amount is used in large power and

heating plants. However, these plants equipped with tall chimneys, and discharging
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pollution substances to air, do not create-local extreme air pollution problems. Instead

they are create problems for representatives of industry and of environmental

protection due to our international obligations. The power plants, constructed in the

past, were not equipped with installations for flue gas desulfurization. After changes

in our economy, introduced after 1989, activities were directed into the foliowing:

- construction of installations for enrichment of energetic fine coal,

- construction of installations of wet flue gas desuifuarization with 90 per cent
efficiency,

- construction of instailations of dry flue gas desulfuarization with 30-40 per cent
efficiency,

- construction of boilers with fluidized beds in heat and power stations.

It should be stated that until now the above activities have not solved local
problems related to very high pollution concentrations released from low sources of
municipal sector and individual hea‘ing. The annual utilization of bituminous coal in
the above group of users has been estimated as about 27 millions tons, including
about 9,5 millions tons used in households boilers and about 8,5 million tons in local
boiler houses.

Pollutions originated from old and not effective boilers are discharged from low
sources, giving as the result very high concentrations in the air. Annual emissions in
this group of sources have been estimated as:

- about 170 thousand tons of particulate matter,
- about 60 thousand tons of sulphur dioxide,
- about 70 thousand tons of benzoalphapirene.

Such large amounts of pollutants are the reason for about 60 per cent of
participation of these sources in average annual concentrations. During "cold” half-
year, called a heating season, this amount reaches even 90 per cent participation in
concentrations.

In Poland, the highest concentration of activities directed into reducing the amount
of released air pollution is in a southern part of the country. Since the year 1990,
joint-activities of Polish and American specialists have been carried out, which

should, in the future, permit to lower the influence of air pollution on cultural
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heritage and people in Cracow - the city considered by UNESCO as the world
cultural heritage.

In the country the biggest problems are in Katowice Province, where mainly
heavy and mining industry has been concentrated. In this area lives 5 million people
from the total 38 million population of our country. About 62 per cent of flats are
heated by coal, and one-third are not equipped in gas installations. The consumption
of coal by individual users and small heating systems reaches almost 3 million tons.

The activities related to reducing the amount of air pollution have to go into multi-
directions and take into consideration specific conditions of regions. In Katowice
Province, a programme of low emissiém elimination is being created now.

In Polish conditions, as until now, the most often activities are related to the
change of fuel from coal to gas. However, in many cases the above change has shown
to be too expensive. The main reason for this situation is related to only partial
solution to the problem, since the change of fuels has not been performed together
with optimalization and automation of heating systems of the total system. In
addition, due to external sources of gas fuels our price conditions are not completely
stable. Therefore, the complete coal to gas conversion in households is not justified
from the economic point of view. Similar situation is in the case of liquid fuels.

Taking the above into consideration, Poland for many nearest years to come will
utilize solid fuels, particularly bituminous coal. Therefore, it is necessary to start-up
the investments allowing the realization of energetic -ecological effects by two ways.

The first way is start-up the production of a ecological fuel for residential heating
( called in Poland as smokeless fuel ) from bituminous coal. The greatest experience
in this respect has our Institute for Chemical Processing of Coal in Zabrze. Smokeless
fuel has been produced at pilot plants and is about 30 to 40 per cent more effective
from raw fuel. In addition it is much better ecologically. Control measurement have
indicated that a total amount of air pollution, created during ecological fuel’s
combustion, is lower that from the raw fuel, as follows:

- 50 times, for small boiler houses,
- 150 times for bakeries,
- 1,5 times for ceramic oven,

- 1 to 2 times for oven with fixed grate.
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This good results of measurements create an argument for starting-up the
industrial installations. At present, a barrier is the price of ecological fuel, which is
difficult barrier to overcome due to financial and social (unemployment) problems.

Another way, forced by economic conditions, is constantly growing interest of
Polish industry and craft to start-up the production of small boilers for coal with high
efficiency. These boilers have reached a heating efficiency exceeding 80 per cent, and
it is a success in Poland for such small constructions. In these furnaces, it will be
possible to burn ever worst quality fuels with the lower emission of pollutants to the
air.

The presented above information shows activities undertaken in our country, and
areas where co-operation would be possible with institutions dealing with the
rationalization of energetic and ecological utilization of bituminous coal for heating

and domestic purposes in Poland.
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INVESTMENTS IN ENERGY SECTOR SUPPORTED
BY ECOLOGICAL FUNDS

Prof. Maciej Nowicki
President of the ECOFUND

Well known is fact, that Poland has an unique structure of the energy consumption.
Almost 80 % of the primary energy comes from coal. Deposits of hard coal are still huge
and are assessed as 35 bln of tonnes. Also resources of brown coal are big - about 8 bin
tonnes. In the opposite to this Poland has rather limited resources of natural gas and almost
doas not any oil deposits. It means that also in XXI century coal will mantain as a major
source of the electric power and heat. Thus, the main problem in Poland is very similar to
the task of the US -Programme "Clean Coal Technology"- how to make process of energy
gcheration from coal more clean.

Coal burning is presntly the main source of air pollution. Almost 90 % of SO2
emission, and 60 % of NOx and dust emission comes from energy sector. Now emission of
SO2 from Poland amounts 3,2 min tonnes a year, giving us the third place in Europe, after
Russia and Germany. The emission of NOX is about 1,5 min tonnes a year, and emission
of particulates - 2 min tonnes a year.

But not only coal as a fuel is responsable for so high air pollution in Poland.
District heating systems in many towns are oid, outdated and consuming to much energy,
in power plants boilers for at least 15 000 MW are more than 20 years old and s]'buld be
renovated in near future, and there are about 9 min ceramic stoves in old hauses and 1,5
min small boilers burning coal. These low sources of emissiorare responsible for strong
smog in centres of cities. Such outdated, ineffective heating systems ought to be improved
as quickly as possible.

It is clear, that modernization of the energy sector is also the most effective and the
cheapest action serving air protection. Nevertheless the majority of money for this aim
should spend owners of the power plants and district heating systems from own resources
according to the "Polluter Pays Principle”. But the dimension and importance of the
problem is so huge, that the support from additional financial sources is really necessary.
Ecological funds can support these efforts substantially,

In the last five years Poland implemented in full scale very innovative system of
financing the most important pro-ecological investments. Each enterprise emitting
pollutants into the air, water or soil must pay fees or even penaltics. For example the
emission of one tonne of SO2 or NOx costs 80 dollars, emission one tonne of particulates
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costs 40 dollars, and carbon monoxide 20 dollars. Even there is the price for emission of
carbon dioxide and methane. One tonne of these gases emitted into the air costs 4 cents.
Every year the Council of Ministres decid®8 about prices for the next year. It is also worth
to mention, that the penaltics for excess of emission standards cost 10 times higher than
fees. About 50 % of this money is colkcted by National Fund for Environmental Protection
and the second half - by regional ecological funds. This money is spent for supporting the
crucial investments for environmental protection at the regional or even national level. So,
it is a kind of optimization of the spending additional financial means, which play often
very important role for smouth implementation of the most important investment projects
in environmental protection area.

In 1993 and 1994 ecological funds had to their disposai about 500 min dollars a
year. About 40 % of this amount they spent for air protection in the energy sector. So far
the biggest contract National Fund signed with Turow Power Plant. The coniraci concerns
complete renovation of the plant with the building up 6 new bloclls 200 MW each equiped
with fluidized bed boilers produced by ABB - Pyropower. The cost of the contract is 1,2
biln dollars. In the first stage, in 1995 - 97 first two blocs will be renovated for the price
350 min dollars.National Fund for Environmental Protection gave the soft loan with realty
preferential terms fqr 50 min dollars.

The second very innovative mechanism used in Poland for supporting efforts in

environmental protection area is so called "debt-for-environment swap”.
Poland was heavily indebted in times of rules of communist regime. In 1991 the official
Polish deb‘t‘ amounted 32 bln dollars. In this situation 16 creditor countries creat$#so called
Paris Club decided to reduce the debt by 50 % with the condition, that the second part of
the debt will be re-paid in yearly rates up to 2010. Polish government made a proposal to
assign additional 10 % of the debt for environmental protection using mechanism "debt-
for-environment swap". It was the first such initiative on the world scale.

Government of the United States approved this proposal in June 1991. It made it
possible to establish the ECOFUND as a special institution aimed at managing the financial
resources coming from this source. In 1993 Switzerland and France also accepted debt-for-
envirnment swap idea and joined ECOFUND.

Among four priority arcas of the ECOFUND aetivity two sectors are conected with
encrgy sector and air protection, namely:

- reduction of emission of greenhouse gases,
- reduction of the transboundary transport of SO2 and NOx from Polish territory.
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ECOFUND supports only investments projects in these areas giving dotations, which can
cover 10 - 30 % of the cost of project. The rest of money must come from own financial
resources of the investor and from ecological funds as soft loans and from comercial
credits.

It is worth to stress, that one of the main tasks of the ECOFUND is promotion of
the transfer of the best pro-ecological technologies from donor countries onto Polish
market. In this respect it can be really interesting mechanism for many American firms,
which would like to export their products in Poland. In the fast two years several very good
US-firms received financial support from ECOFUND. Among them are:

- Roberts and Schaefer - building the installation for deep cleaning of hard coal in the
Staszic coal mine - dotation from ECOFUND 5 min dollars;

- Nalco Fuel Tech - for desulphurisation plant in Legnica power plant - dotation 2,4 min $
- AirPol - also for desulphurisation plant in Skawina near Cracow - dotation 1,5 min §

- Pyropower and ABB - for fluidized bed boilers in Turow power plant - dotation 12 min §

Altogether the US-firms in the energy sector active in Poland have recived from
ECOFUND more than 21 min dollars for the building up full scale demonstration plants
for their excellent technologics born in the framework of the Programmc Clean Coal
Technology We believe, that this is esly the good start for much closer cooperanon in near
future. ECOFUND can spend for projects in energy sector each year about 5 min dollars.
We are waiting for good ideas, modem technologies and courageous firms which want to
expand their activity also in Poland, because in our both countries coal is seen as an
promissing energy souce also in the future, but it must be used clean coal technologies for
energy generation.  You are cordially invited as reelly good our partners for many, many

. years.

172



Panel Session 3

Transition to Competition in
the Eleetric Power Generation
Industry and its Impaect
on CCT Markets
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A Utility Perspective
J. J. Markowsky

Fourth Annual CCT Conference
Denver, CO
Sept, 1995

INTRODUCTION

This morning, | would like to provide the perspective of an investor-owned utility on how
we see competition in the electric power generation industry impacting Clean Coal
Technologies, and what must be done to sustain and advance this important technology
for the future.

As | have said already, the transition toward competition is already having a dramatic
impact on the electric generation market. This move will also have a dramatic impact
on the market for CCTs, and could prevent us from ever realizing the potential benefits
they offer.

As Chairman of the Clean Coal Technology Coalition, | have been closely involved in a
number of studies looking at the hurdles which face the commercialization of CCTs, and
the need for incentives to assist CCTs in overcoming those hurdles. This coalition is a
broad-based, ad-hoc organization supporting the commercialization of CCTs, and
includes utilities, equipment suppliers, architect/engineering firms, coal companies,
academia, and governmental agencies in its membership.

While great strides have been made towards the commercialization of CCTs, they still
must overcome several hurdles before they are able to fully serve the marketplace. Like
any technology, CCTs must undergo a maturation process in which both the costs and
risks are higher for the first several units sold. That is why incentive programs — such
as the Clean Coal Technology Program -- have been vitally important to support the
development and demonstration of these new technologies. A number of them are now
developed to the point where they are ready to be commercialized. These technologies
still face higher initial costs and possible performance risks since no manufacturing
infrastructure exists, nor is there any operational experience to use in optimizing their
design. In addition to these higher initial costs and possible risks, these technologies
face significant market-related hurdles as a result of the transition to a competitive
structure in electric generation in the U.8.
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The major points | would like to make associated with this transition are:

» Currently, very few new power plants are being constructed due to uncertainties
associated with existing utility load. Under deregulation, utilities can no longer be
assured of having a customer base, let alone knowing what their future capacity
requirements will be, and therefore are deferring the addition of most new base-
load coal-fired capacity until well into the next century. This will also defer
opportunities for significant domestic market penetration of CCTs in the near term.

» At the same time, competition will create a demand for lower cost and more
efficient technologies in the future. CCTs can meet that demand, but need to be
further developed between now and then so the technology is ready when it is
needed.

* Incentives will be required to assist in the continued commercialization of CCTs
in order to prepare them to serve this marketplace when the need arises.

COMPETITION

Since the 1930's, electricity has been an energy source which was generated and
delivered to the "rate payers" -- a term used for many years by utilities to refer to
"customers"-- under a regulatory pact. Utilities were granted exclusive franchises in a
given service territory. The price of electricity was set by regulatory commissions to earn
a certain rate of return on equity, provided the utility demonstrated reliable service under
an "obligation to serve”, and "prudency” in its expenditures. In other words, electricity
was an energy source whose price to the customer was determined by the cost to
produce the power, rather than a price set by the market itself.

One way utilities couid keep their costs down was to vertically integrate, combining the
production (power plant), shipping (transmission), and retail sale (distribution) of
electricity into a single company. Often, as was the case with AEP, the fuel source --
the coal mines -- were also owned and operated by affiliated companies. This system
has been in place for the past century, but is now coming to an end.

The electric utility industry is entering a new era: one of market-driven competition with
retail wheeling, open transmission access, and deregulated generation. This competition
is expected to lead to market-based pricing for electric energy and services, instead of
cost-based pricing. In other words, the price of electric power will be determined by the
law of supply and demand in the market. There are significant unknowns concerning
competition. We do know that competition is increasing. However, we do not know
exactly how soon competition will be here, how low electricity prices may go, what
portions of the utility industry will remain regulated, and how the balance will be achieved
between competition and regulation. These are complex issues, and we could spend
many days discussing them. Essentially, we can characterize the coming of competition
as creating a totai and fundamental restructuring of this industry.
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This restructuring is happening as we speak. At this point in time, not only do we not
know all the rules of the game, we are not even sure what the game is! Furthermore,
we probably will not fully understand this game for some time to come. Nevertheless,
there are certain trends which warrant mentioning.

The momentum towards competition has become so strong that it is irreversible.

At least thirty-four states are at various stages of looking at the issues and effects
of competition. Eleven states are actively considering some form of retail
wheeling. Michigan and California have both approved retail wheeling
experiments, and Nevada law currently allows for retail wheeling.

Major industrial users are pushing extremely hard for retail wheeling, and it is
expected that retail wheeling for smaller customers will not be far behind.

The domino effect will likely occur once the first state opens the door for retail
wheeling. The pressure to be competitive from an economic development
standpoint is expected to cause many other states to rapidly implement retail
wheeling as soon as one state does.

Competition will most likely result in reducing -- if not eliminating — the current vertical
integration between the generation, transmission and distribution of electricity.

in March, the Federal Energy Regulatory Commission issued its "Mega NOPR"
concerning comparability of service and equal access to transmission systems.
This proposed rule strongly encourages the functional "unbundling” of electric
utility services in order to separate generation from transmission.

Many utilities, including American Electric Power, are restructuring into separate
generation, transmission and distribution entities in order to position themselves
for the new market structure.

Market conditions will drive the price of electricity down, at least for some customers.

if the history of deregulation in the transportation and telecommunication
industries can be used as an indicator of what might happen to the price of
electricity, competition and open access are expected to drive down prices -- at
ieast in the early stages. Some projections indicate that the market price for
power could drop by as much as 25% during this transition. This is already
happening. Current prices under new power contracts to industrial customers are
significantly less than similar agreements five years ago, as utilities scramble to
retain their existing load and attract new load.
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As prices fall, utilities are feeling significant pressure to reduce costs in order to
remain profitable. Examples of actions taken to reduce costs are throughout the
industry today, and include restructuring, mergers, staffing reduction programs,
cutting inventories, seeking innovative partnering relationships with suppliers and
outsourcing functions.

Some people estimate the price of electricity in the near future will be so low that
new capacity cannot be competitively built and operated.

Competition and open iransmission access are expected to cause the delay or

cancellation of base-load capacity additions by taking advantage of the excess capacity
of other utilities, and installing peaking units (gas turbines) to meet short-term peak

requirements.

Mergers and consolidation of utilities are occurring at an unprecedented pace.
In the last two weeks, a number of mergers and consolidations have been
proposed, including PECO (Philadelphia Electric) and PP&L (Pennsylvania Power
& Light), Union Electric and Central lllinois Public Service, and Public Service of
Colorado and Southwestern Public Service. Many of these mergers are being
proposed because they offer cost savings through greater economies of scale,
and allow for the deferral of capacity additions by improving the match between
generating capabilities and load demand for the resulting company.

Historically, utilities have maintained capacity reserve margins of at least 20%.
Generation deregulation, open transmission access, and uncertainty regarding the
future are expected to force these utilities to operate with effective reserve
margins of 10% or less by the year 2005. This decline in reserve margin will
result in a deferral of between 60 and 70 GW of new capacity which otherwise
would have been required in the next ten years.

There will be more long-distance, bulk power transfers as utilities depend on
others to help meet their capacity and energy requirements.

The current market for electric utility construction is soft, with limited investment
being made in new facilities. Concerns about the competitiveness of new
facilities, retention of existing loads, and regulatory treatment of assets in the
future have all but stopped the construction of new base-load facilities.
Construction of new transmission lines is alsc being delayed or deferred, and
public and regulatory challenges abound whenever a utility does try to site a line.
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» What little construction activity exists today is being dominated by IPPs rather
than utilities. IPPs accounted for 61% of the new generating capacity additions
last year. Of that capacity, 53% is natural gas, 34% is renewable energy, and
only 13% is coal.

IMPACTS ON CLEAN COAL TECHNOLOGIES

As | mentioned previously, under a regulated structure, electric utilities were -- in
principle -- promised a rate of return on prudent capital investments, provided
requirements set forth by the regulatory commissions were met. Life-cycle cost analyses
and least-cost option planning were important; however, the commissions were often
willing to allow for higher electric rates to achieve certain agendas. One such example
is the funding of the Tidd PFBC Demonstration Plant. A portion of the funding of Tidd
was provided by direct rate recovery of capital expenditures from Ohio Power rate
payers. This recovery mechanism was developed in Ohio for CCT demonstration
projects based on the fact that Ohio would benefit in the long term from the
commercialization of CCTs and the continued use of Ohio coal.

In a competitive environment, the "rate base” mechanism of cost recovery goes away,
and in its place, the law of supply and demand will set the market price of electricity.
The projected market price of electricity generated by a new facility must assure a
reasonable return on investment for the developer of that facility.

Given all of this uncertainty, a developer of a new facility today -- be it a utility or an
Independent Power Producer -- would not be likely to choose a Clean Coal Technology.

Let's explore why this is the case.

The developer would likely look at a matrix of capacity types (base load vs. peaking) and
fuel options (i.e. coal vs. natural gas). If the decision were made to use coal, then the
developer would need to decide whether to use a conventional combustion technology
or a Clean Coal Technology. As the developer conducted this analysis, the following
factors would come into play:

+ New base-load coal-fired generation facilities are capital intensive.

« NGCC facilities currently require about 860% of the capital investment compared
to conventional technologies.

» At the current cost spread between coal and natural gas (where the cost of

natural gas is less than twice the cost of coal}, coal is often not competitive with
natural gas for new generation, even for base-load capacity.
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« The technologies associated with clean coal combustion generation plants are not
yet mature. Therefore, they are currently faced with higher capital costs and risks
than conventional coal-fired technologies. These higher costs and potential risks
will exist until the first few CCT plants have been built and these technologies
have reached maturity.

Therefore, such an analysis does not bode well for Clean Coal Technologies in the
current transitional marketplace. But at the same time, virtually every one of the credible
studies conducted on the economics of CCTs have indicated that they are expected to
have lower capital and operating costs compared to conventional technologies, when

fully mature.

INCENTIVES

This leads us to a contradiction: Competition in the electric utility industry will result in
the need for power generation technologies which have low capital and production costs.
Such plants would provide the highest profit to a power producer. Clean Coal
Technologies ~- with their projected lower capital and operating costs -- as compared
to conventional technologies are well suited to meet that need. But, the current soft
market for any base-load coal-fired plants coupled with the remaining hurdles for CCTs
make it difficult to justify erecting plants using not-yet-mature CCTs at this time.

What is needed to overcome these concerns is a set of appropriate incentives to sustain
the development and commercialization of CCTs. Recognizing this need, and facing a
political climate in Washington that is unreceptive to traditional cost-sharing incentives,
the Clean Coal Technology Coalition created a task force to identify and quantify credible
and revenue-neutral incentives which could be applied to support the commercialization
of CCTs. Several such incentives were identified in the areas of permitting, export
initiatives, and tax incentives along with an expanded educational program to
communicate the potential benefits of CCTs.

The permitting incentives identified for CCTs included finding ways to streamline the
permitting process for CCTs such as allowing use of Environmental Assessments in lieu
of Environmental Impact Statements, presumptive designation of CCTs as Best Available
Control Technology (BACT) and Lowest Achievable Emission Reduction (LAER), and
grandfathering of existing permits for plants which are repowered with CCTs.

In light of the soft domestic market, export initiatives could offer significant opportunities
to support the commercialization of CCTs. Unlike the domestic marketplace, portions
of the global energy market are very strong, and offer significant possibilities for
application of CCTs. Therefore, it is believed that the government should take a more
proactive role in encouraging the export of CCTs. This could be done by programs such
as facilitating export financing, supporting trade missions with information on CCTs, and
including CCTs as part of foreign aid packages.
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The educational initiatives would focus on better partnering between the DOE, EPA,
State, and Commerce Departments in articulating the merits of CCTs and their
importance to our nation.

Several tax incentives were also proposed, including extension of the synfuels production
credit, investment tax credits and accelerated depreciation for CCTs. In cooperation with
the DOE, the Clean Coal Technology Coalition worked with Argonne National
Laboratories to quantify the benefits of these various incentives. Some of the preliminary
results of that study are:

1. Although the initial CCT generating plants are not expected to be cost competitive
with NGCC Plants, due to their higher costs, as CCTs mature they can be
competitive with NGCC Plants. The time frame in which maturity is reached
depends on the difference in future prices between coal and natural gas. As
mentioned previously, the price of natural gas today is less than two times the
price of coal on a cost per million BTU basis. This is significantly lower than the
historical ratio of over 2.5. It is projected that as the demand for natural gas
increases, the cost spread will once again achieve historic levels. As that
happens, CCTs are expected to be able to effectively compete with NGCC plants.

2. Permitting incentives, while important, do not have enough impact on the life cycle
cost of a plant to overcome the higher initial costs of the immature technologies.

3. A combination of structured tax incentives have the potential of bringing the life
cycle cost of initial CCT plants to the same level as the life cycle cost of a NGCC
plant, even at the current price differential between natural gas and coal.

4. Even with tax incentives, a CCT plant will bring more tax dollars to the federal
treasury over its lifetime than an NGCC Plant, because of the more capital-intense
nature of a CCT plant compared to the NGCC plant.

In other words, properly structured tax incentives have the potential to level the playing
field between not-yet mature CCTs and NGCC Plants and enhance revenue to the
federal treasury in the long run.

[If anyone would like to learn more about the details of this study, feel free to
contact Ben Yamagata or any of the Clean Coal Technology Coalition members
during this conference.]

CONCLUSION

In conclusion, the transition of the electric utility industry from one of the most highly
regulated industries today to a market-based competitive industry, | believe, will impede
the commercialization opportunities for Clean Coal Technologies until they are mature
and perceived to be of no higher risk than currently available technologies.
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CCTs are strategically important to our nation. They have a greater potential to provide
lower-cost base-load generation than any other available technology category, while
ensuring that coal remains an important element of our nation's energy mix. Virtually
any credible analysis of the power generation needs for the future must recognize that
coal will remain the primary energy source for both our nation and the world. Of the
725 GW of installed capacity in the United States, approximately 43% is coal-based and
generated 56% of the electricity in our country last year.

It is in the national interest to maintain a multi-fuel energy mix for the generation of
electricity. It makes sense to develop technologies which enhance the viability of coal --
our nation's most abundant indigenous energy resource. It is simply not feasible to
project that this important element of our nation's energy resources will be cast away.
As we enter the second decade of the twenty-first century, new power plants wil! need
to be bhuilt, both to meet new demand and to replace the aging fleet of existing
generation. CCTs allow coal to remain an important component of our future generation
mix, despite the hurdles which | have discussed today.

As the electric utility industry begins its transition to a competitive market, short-term
strategies which ensure survival in these turbulent times dominate the decision-making
process. However, long-term survival mandates that utilities also develop strategic plans
geared towards long-term success. Likewise, this approach must be taken by the
government and industry concerning CCTs. We must work together to protect the gains
made with CCTs to date in the short term, so that they will be positioned to serve the
marketplace in the long term when their advantages can benefit our nation and our
energy security.
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Clean Coal Technology Conference
Denver, CO
September 7, 1995

Introduction

I would first like to thank DoE’s Center for Energy and Economic Development
for providing me the opportunity to speak to this audience regarding Clean Coal
Technology. I especially want to thank Jim Markowsky from American Electric
Power for asking me to participate.

Today, I would like to briefly discuss the change in the market for electricity, long
anticipated, and now a rapidly evolving fact. In this context I wish to cover the
following items:

1. The characteristics of Competition.
2. Timing of increasing competition.
3. The implications for Clean Coal Technology of a competitive market.

I would like to also touch on the economic implications of Clean Coal Technology
~for US competitiveness in a global market.

II.  Introduction of USGen
First, however, let me introduce my company, US Generating Company

e USGen is a company with a diversified fuel portfolio. We have to be because
we have $5.5 billion in assets. Coal - both regular and waste - is used in
approximately $3 billion of these assets. We use pulverized coal and fluidized
bed converters. USGen also has the largest Bio-Mass plant in the country.

e We have competed in all major RFPs for new electric capacity over the last six
years and have won a large number of these. USGen was born in a competitive
market, one which we could not avoid. We hope to make use of this
experience as we enter into a new phase of competition.

e [ am on this panel, supposedly representing the Independent Power Producers.
I firmly believe that this designation is meaningless in today’s market. We are
a Generating Company, just as many of what we call “utilities” are, in part,
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generating companies. As we go further in this discussion you will see more
clearly what I mean by this.

III. Characteristics of Competition

It is important to note where the state of the market for electricity is in the United
States. When contemplating this I try to reflect on what I see happening, not what
I might want or desire to happen. I would love to continue wholesale competition
for new 20 to 30 year capacity blocks. Unfortunately, that World is over!

Here is how I view the immediate future of the electricity market:

o First, electricity will be traded as a commodity. The rules for this commodity
market are currently being developed, although they are currently unclear.

- This will be the case for both the short and long term market.
- Only the aggressive, imaginative players will win in such a market.
- 'Whining about the market will not help one win, it must be accepted.

s Second, the way in which new capacity is introduced is totally unclear but will
occur in ways different than we have experienced.

- Pools will be one part of the capacity picture and, as such, will function
with lower margins. The introduction of new capacity in this environment
may be a function of an individual generator’s assumptions about the
competitiveness of new capacity in this market.

- Bi-lateral contracts between generators and transmission/distribution
companies are clearer. Such an environment will make sorting out need for
new capacity easier.

- Nevertheless, either of these market environments will be different
depending on what regional market we are discussing.

o Third, I believe we can expect to see effluent or allowance trading market
transactions being conducted separate from the electricity trading markets.
Trading in allowances is probably not imbedded in electricity trading at the
point of electricity sale. For Clean Coal, this is important. There will be no
implied environmental surcharges either.
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¢ Finally, we are in a transition period that will probably last 5-7 years. The
latter timeframe is perhaps when we will see a transition to a fully competitive
commodity market.

IV. Implications for New Technologies

¢ The three most important items to bear in mind in contemplating a commodity
market is ; 1) price, 2) price, 3) price. Therefore, any new technology or fuel
must compete on the basis of price.

e If it is unclear or complex as to how any new capacity is added and/or priced,
introducing a new technology will be doubly confusing. The market is now
telling us to take more risks than ever when adding new capacity or new
investments and then one must add more risks on top of that when introducing
a new technology.

e Finally, to complete this rosy picture for Clean Coal Technology, the
government’s reduction in R&D funding is a reality that will not go away.

s The trend toward smaller government R&D is not new. The first two years of
the Clinton Administration were a brief interruption of what has been a general
decline in non-Defense government R&D over at least fifteen years.

s We should not, therefore, allow ourselves to believe that the move toward
reduced R&D is a passing thing. There has always been a debate as to what is
the Federal government’s role in energy R&D. I remember the debate in the
1970s when I was at the Office of Management and Budget. However, now
this pressure is combined with the enormous pressure to reduce expenditures
across the board.

o (lean coal, as is the case with other DoE R&D efforts, is vulnerable. Funding
for CCT represents a cost when the government is trying to reduce cost.
Additionally, as a result of de-regulation, funding for CCT represents both a
cost and additional risks.

V.  Should Anyone Care? If so, Who?

¢ The first question we should ask ourselves is; Should anyone, other than coal
suppliers, care whether clean coal can be successful?
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After all, natural gas is plentiful, clean and cheap. Given the direction of the
market, towards cost and environmental sensitivity, it is understandable if one
might ask if we should continue to look to coal as a viable fuel.

I believe that such a view is decidedly short-sighted for a number of reasons

- Gas could supply all of the “new” generation market new capacity,
repowering, etc. if current circumstances continue. Although the United
States has so far avoided fuel catastrophes of the kind envisioned in the
1970s - and which [ suspect we will continue to avoid - it is clearly ill-
advised to have the nation’s electric generation dominated by one type of
fuel.

- Coal is the “American fuel”. Many nations have natural gas, oil, and other
fossil fuels in abundance. As we all know, the United States is the “Persian
Gulf” of coal. It only makes sense that we find a way to take advantage of
this abundance in a manner that is cost effective and environmentally
sound.

Late last month, the American Association for the Advancement of Science
issued a report concerning the long-term effect of reduced, government
sponsored R&D on the US economy. Its conclusions were that reductions of
the kind currently being discussed would have a “marked” effect on American
competitiveness shortly after the year 2000.

Energy is the basis for many products produced for global consumption. If,
after 2000, U.S. electricity prices increase due to oil/gas price hikes, we put our
ability to move U.S. products in jeopardy!

Therefore, the answer to the question as to whether we should care about coal’s
viability as a clean alternative fuel is - yes, we should care.

While I believe that clean coal technology needs to be perfected and brought to
market - and there is a Federal R&D role to be played - I do not believe in
seeking to “keep the waves off the beach with a broom”. In other words, the
need to reduce government size and the deficit is greater than the capability of
all of us in this room to fight.

It is, therefore, up to all of us who benefit from clean coal technology to decide
how to act.
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It is obvious that coal suppliers and coal technology suppliers are the most
directly affected by the success or failure of clean coal technology to reach the
market. Boiler manufacturers also have a direct interest in the success of this
effort, especially if other nations capture the technology market as a result of
their government’s help.

- We can not just fall back and rely on Federal money. I want to note the
dramatic improvements in gas technology which occurred without much, if
any, government help. As an example of this improvement, the heat rate for
gas combustion turbines or combined cycle plants went from around 9000
BTU/Kwh in the late 1970s to approximately 7000 BTU/Kwh currently.
The next generation is likely to go lower.

- This represents a 22% reduction in total cost/Kwh; coal is fighting an uphill
battle to be and stay competitive. It is not only improvements in price but
also technology improvements in CCT that are necessary to drive the
market towards CCT.

Furthermore, there are others also who have an interest in seeing clean coal
technology reach the market:

- Industrial customers (and all customers, for that matter) have an interest in
long-term competitive fuel prices that can only be achieved by fuel
diversity.

- Likewise, electricity generators do have an interest, for the same reason.
But we are in an industry transition and it is, therefore, unclear who a
generator is at this point.

VI. What Then?

If we accept that clean coal technology should be pursued and we know who
the beneficiaries are, what then is the course of action that these interest groups
should pursue.

As I said, we can not stand in the middle of the Congressional appropriations
road and yell “Stop!” We must accept that DoE will have limited funds.

First, I believe that DoE will, and must, prioritize what programs should
receive funding. It will not do any interest group any good to merely evenly
spread around a decreasing pool of funds. If R&D is to have any practical
benefit it must be to bring the most promising technology to market - and fast.
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e We in industry have an obligation to assist DoE in determining where funding

Iv.

priorities should be. As we have the knowledge to ascertain what clean coal
technology has the most market potential we should agree as an interest group
and share this with DoE.

Industry should also be willing to take risks if we are going to be beneficiaries.
USGen has committed to pursuing Pressurized Fluidized Bed (PFB) as a
technology and is willing to take some initial risks in order to bring a PFB plant
to market.

- Are the Coal Supphers?
- Are the equipment/boiler manufacturers?

Industry also must be clear on what the characteristics of successful clean coal
technology should be. Since we have recognized that the industry will be
market driven, any clean coal must:

- Match gas on price. Today’s electricity price from natural gas is between 2
and 3 cents per Kwh. Coal is 4 cents or higher. If that continues, no one
will have an incentive to buy coal power until prices for gas go up or coal
comes down.

- It must be nearly as clean as gas.

Finally, generators - as they become better defined - should commit to assisting
the suppliers and manufacturers in CCT efforts. However, the present lack of a
clearly defined generation community now is the best rationale for Federal
Ré&D funding for CCT. The transition to a more defined generation
community could take the 5-7 years that it will take the market to evolve. In
that time, we could lose CCT.

Conclusion

For any of this to actually occur, some one has to take the lead in organizing
the interest groups’ efforts and its interaction with DoE. The Clean Coal
Coalition has been and is a step in this direction As the coal suppliers have the
most direct interest, perhaps they should take a more significant position in this
effort.
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for all prices above 3.5¢. Clearly, base load unit B
is in the driver's seat. It runs almost as much as
unit A and makes money for its owners for all
electricity prices above 3.0¢ per kilowatt-hour. From
this simple illustration, it should be clear that
generating units with lower fixed costs may be
preferred by a generating company, even when there is a
considerable difference in variable cost of production.

The consideration of societal benefits and associated
monetization of environmental externalities in
selection of new electricity supply technologies will
cease (or certainly be minimized). Also, utilities
will be willing to invest in demand side or customer
initiatives only where cost-effective. 1In the past,
traditional rate making and cost recovery allowed--even
required--consideration of these externalities and
demand side initiatives in utility resource planning.
With electricity prices established by market
conditions that extend beyond one regqulatory
jurisdiction, investors in new electricity supply
options will not be willing to overcomply with
environmental regulations unless there are market-based
incentives to do so.

However, these environmental market incentives will
become more prevalent. In addition to the SO , allowance
market created under Title IV of the 1990 Clean Air Act
Amendments, several local markets dealing in multiple
pollutants have developed. Additionally, the current
Ozone Transport Assessment Group and the Environmental
Protection Agency's recently proposed open-market
emissions trading program are indications that other
pollutants, principally NO ,, will be included in
national or super-regional markets soon.

The continuing uncertainty as to what will constitute
minimal compliance for electricity generators will,
however, make it difficult for utility decision makers
to focus only on the regulatory world at the time of
the decision.
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At this time there are at least nine environmental
initiatives that have significant potential to tighten
emissions limits for electricity generators. These
are: redefinition of ambient standards for ozone,
particulate matter, acid deposition and SO ,; regional
ozone transport; regional haze; visibility; hazardous
air pollutants; and greenhouse gases. When the
potential financial liability associated with all these
initiatives is considered, some decision makers may be
willing to invest in more expensive but "cleaner”
technologies. 1In this case, the prudence of the
decision will be determined by the market, not the
state regulator.

Finally, let's focus on profitability. As discussed in
my previous example, a generating asset will be
profitable if, on balance, its total cost--variable
plus fixed--is below the market price of electricity.
In the competitive world, other means of ensuring
profitability, such as revenue enhancement, may become
important considerations. Sales of marketable by-
products such as fly ash and gypsum or co-products such
as steam or chemicals can enhance the profitability of
a generating asset. This will be especially true if
synergism can be found that simultaneously improves the
market position of both electricity and the co-product.

A more traditional approach to maximizing the potential
for profitability will be to take actions that preserve
fuel flexibility. Reducing dependence on the fortunes
of one fuel source can greatly improve a generating
source's competitive position.

Now, with this scenario, what will be the impact of the
emerging competitive electricity supply market on the
Clean Coal Technology market? Some things are
relatively certain.

High capital cost technologies will be at a
disadvantage, even if lower heat rates and fuel
flexibilities give them lower variable operating costs.
Total cost must stay below market to stay profitable.
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Disaggregation and the probable recapitalization of old
plants will tend to make new technologies more
competitive as the fixed cost of old plants also
increases.

Pollutant trading markets and uncertainty of future
regulation will establish the value of very low
emissions technologies. It will, however, require a
very gutsy decision for a utility to invest based on
anticipation of future regulation. Remember,
guaranteed recovery through rate making is a thing of
the past.

Technologies that offer revenue enhancement
opportunities and synergism among multiple products may
be able to overcome a high investment or fixed cost
hurdle. Additionally, commercial approaches that
reduce the requirement for capital investment by the
generating company will improve the competitiveness of
the offered technology.

Many of the projects being presented at this meeting
have taken the right steps to be viable in a
competitive electricity generation world. Some
projects have been developed with investment
partnerships that effectively eliminate the capital
“burden on the host utility (and I'm not talking about
the DOE investment). Other projects focus on reducing
fizxed costs while also achieving performance
improvements. Still other projects involve
cogeneration, waste utilization, or methanol from coal.
All these are examples of steps in the right direction.
However, the pace of these steps needs to increase and
the focus on the bottom line needs to become even more
intense if Clean Coal Technologies are to fulfill their
promise and enable us to continue using our most
abundant native energy resource.

cct
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Working Together:
A Regulator's View of The Transition to Competition in the Electric Power Market
and its Impact on Clean Coal Technology

a presentation by

Dr. Bil Tucker
Wyoming Public Service Commission

to the

Fourth Annual Clean Coal Technology Conference

Denver, Colorado
September 7, 1995

Note: The views expressed in this presentation by Commissioner Tucker are
his own and do not necessarily reflect the views of the other members of the
Wyoming Public Service Commission or the Commission’s staff.

By way of introduction, I intend to confine my remarks to comments on
today’s electric utility industry, followed by observations about Wyoming's coal and
regulatory experience, and then concluding with remarks about the importance and
future of clean coal in the world's rapidly developing economies.

There is an obvious commonality among the players in the electric industry
in that we are all in transition. The transition to competition in the nation’'s electric
market is coming, and it is coming soon. The competitive model will drive the
evolution of all phases of the electric power industry for the foreseeable future. My
reference to all components of the market includes all of the jurisdictional
components as well. 1 do not believe that there will be -- or should be -- a
developmental discontinuity between the federal level and state level markets as
the transition matures.

We have learned much from the experience in fostering competition
undertaken by the Federal Energy Regulatory Commission in the interstate natural
gas industry. Perhaps the most important things that we have learned are that the
development should be evolutionary rather than revolutionary, that local interests
and local realities must be considered and seriously addressed and that a national
"one size fits all" solution for the transition, in reality, would probably end up
fitting nobody. In the natural gas market transition, there were mistakes and rough
spots that can be avoided and should be avoided in the competitive development of
electric markets. I hope that we have all learned from the natural gas experience.
At least we have been given that chance. We must make the most of it.
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I am pleased that there is a growing understanding that the most promising
model for the future development of competition in the electric industry in the
United States is cooperative and collaborative. "Collaborative competition” is
neither internally contradictory nor tautological. The experience of the West in
working together to guide the evolution of the western integrated power grid, and
the positive organizational interaction that has taken place as the grid has grown,
show that this model is a good one that is worthy of serious consideration. The
western integrated grid is one of the best examples in the United States of workable,
regionally cohesive efforts which provide the basis for the development of
vigorously competitive markets which, by their very nature, must have a strong
interstate and, in the case of the West, international, character.

At this point questions regarding regulation arise. Does it even have a role to
play? Can it be a positive force in a competitive environment? Or, should it just get
out of the way and let the competitors compete?

The answer to these questions is that regulation -- federal and state -- does
have a role to play and it can be overwhelmingly positive. If regulation exists as a
surrogate for competition, one might ask, what business does it have dealing within
a competitive environment? There are two answers to this question. First,
evolving electric markets are not likely to be perfectly competitive. There are strong
elements of natural monopoly in several parts of the industry which may vary in
intensity from region to region but which are present throughout the nation. We
are not done with monopoly services yet. It may make considerable sense in some
cases, such as local distribution, to retain the benefits of a single monopoly physical
system, while granting the benefits of competitive open access common carriage on
that system. Second, no matter what the level of competition, electric utility service
will always be imbued with the public interest. It will retain its character as an
essential component of modern life,. Competition will not make electric utility
service optional for the average citizen or the business community. Even if pricing
is controlled by market forces, customer service questions will retain their vitality
and will require a regulatory forum in which to be addressed.

Regulators must remain engaged in the current issues, but they must be
willing to adapt and change. The Federal Energy Regulatory Commission is doing
this by going forward with the Noporus giganticus ("Giga-NOPR") which will
address some of the interstate components of the electricity market. The FERC also
actively supports regional transmission groups -- RTGs -- which hold great promise
in their ability to bring all of the regional players together to develop regional

solutions to regional challenges in transmission access, pricing, and dispute
resolution.

It does not stop there, however. The states are also doing their part to assist in
the development of healthy competition. For example, the Wyoming Public
Service Commission has joined the Western Regional Transmission Association,
"WRTA". WRTA is the logical extension of the fine record of cooperation that has
been built in the West, and it offers a chance for those unfamiliar with the
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challenges of operating an integrated grid to become intimately involved in finding
solutions to competitive and operational problems.

Also, Wyoming’'s 1995 legislature passed a bill which gives electric and gas
utilities great flexibility in proposing innovative and competitive market rates and
service offerings. The first cases under this new law are expected soon and represent
a positive step toward the development of competitive abilities and mindsets
among the local distribution utilities. In fact, KN Energy, Inc., a Wyoming retail gas
utility, filed an unbundling application on September 8, 1995. The application
"...seeks to initiate a program for unbundling KN's natural gas supply services at the
retail level in order to allow customers the opportunity to select among competing
gas suppliers.” It proposes commercial and irrigation service unbundling and direct
access for commodity purchase starting in April 1996, with residential unbundling
to follow in 1997. IMPORTANTLY, the law under which this direct access
application is being make is the same for both gas and electricity. I am pleased to
have been an integral part of the development of that law from the concept stage
through its passage and, now, its implementation. I am pleased that this piece of
legislation came to be known as the “energy consensus law" because it represented a
meeting of the minds of all players in the Wyoming energy industry.

These transitional competitive developments are promising in that they
illustrate a deliberate and serious commitment to make the system work to serve
the people. Simple laissez-faire competition, also called cut throat competition, is
not the answer just as clinging to the monopolistic model is not. I am gratified to
see that the attempts to accommodate and foster healthy competition have been, so
far, deliberate steps which take into account the responsibilities of the industry to
the public it serves. Marketers starting from scratch with entrepreneurial zeal and a
desire to maximize their profits are contributing. Established utilities, starting from
a strong customer base, are contributing. They are beginning to develop an
awareness of their customers' unique needs and a desire to understand and
improve their customer relations. This will also help in developing strongly
competitive abilities which will provide the needed survival skills for these entities
in the coming competitive times.

The philosophical underpinnings of the competitive model are that the price
for service should be controlled, and hopefully lowered, by market forces and that
competition should hasten the introduction of new technologies and innovative
services. It should stimulate the introduction of new sources of energy and should
stimulate existing sources to find ways to become more efficient. It is at this point
that clean coal technology assumes a critically important role in the new
competitive electricity markets. There simply is no market unless you have two
conditions -- something to sell and at a price that is right. I believe that competition
will come to all aspects and levels of the industry in one form or another. However,
clean reliable generation will be a critical factor in the success of a competitive
industry because the new markets cannot develop to any significant degree without
stable and increasing supplies of electricity which combine reliability and low cost
with popular acceptance.



In Wyoming we have witnessed first hand the effects of recent competition in
the electric generation industry through our largest electric utility PacifiCorp. While
this utility is blessed with numerous efficient coal-fired generators located in
Wyoming and other states, in addition to hydroelectric resources, it is now wind
resources and gas-fired combustion turbines which appear in the company's
integrated resource plan as the avoided cost to beat in the forseeable future. One of
the reasons, of course, is that combustion turbines and renewable resources can be
added to the generation mix in small increments as needed. However, the most
important attraction for these generation resources is a very competitive cost of
produced electricity stemming from recent technological developments and
efficiency gains.

This is not to say, however, that clean coal technology has been out-done by
the competition. What may be the newest coal-fired thermoelectric generation
plant built in the United States is in Wyoming and just came on line. It is the Neil
Simpson Unit No. 2, near Gillette, Wyoming. Built by Black Hills Corporation, this
relatively small (80MW) coal-fired air-cooled facility was supported in Black Hills'
integrated resource plan as the most cost effective alternative, beating out natural
gas combustion turbines and other generation resources. The lesson here is that
generation siting, natural gas availability and cost as well as environmental and
other factors must be considered. When all is said and done, efficient clean, even
moderately sized, coal-fired plants may still be winners for power producers as well
as end-use customers.

Coal-fired thermoelectric generation provides a strong basis upon which to
build a competitive electric industry. It offers proven technology which is reliable,
readily dispatchable and clean, despite its undeserved reputation to the contrary
among those who have not examined the progress that the industry has made in
clean coal technology.

Consider these important points:

. clean coal projects offer ways to add value to coal for export - Clean burning
coal in Wyoming and elsewhere allow states to not only have abundant, cheap,
clean and reliable electricity locally, but also to export electrons, to widen the use of
this dependable resource.

. coal is a clean resource -- Wyoming has proven that with its long standing
responsible emissions laws that exceed Clean Air Act Amendments standards, and
its reasonable utility regulation, which allows for the recovery of pollution control
facilities costs. New clean coal technology makes this an even cleaner, more
efficient, and more economically appealing fact.

. environmentally responsible clean coal generation should go forward --
Electricity can be produced in and exported from airsheds like Wyoming that are not
overstressed with other pollution problems. This allows “electrification” for
problem airsheds like the Los Angeles basin. Environmentally sound clean coal
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producers can compete vigorously as exporters across state lines.

. "glamour” fuels also have their problems -- Nuclear generation is a political
bomb at the present time which no one is willing to defuse. Wind isn’t dispatchable
and there are only a few premier wind sites in the nation. Hydro is clean but there
are lean times when snow pack is low and it has increasing environmental concerns
such as impacts on wildlife and fisheries, dam silting and erosion. Natural gas
combustion, although perhaps less controversial than coal, produces by-products
which may need to be dealt with. Also, the siting of needed large gas transmission
lines is becoming more problematic.

Shifting focus from the domestic shorter term picture to the longer term
global scene, one can foresee vast and critical roles and markets for clean coal
technologies. The World Bank, a credible and critical global financial source, is very
focused on clean coal technologies from the mine through generation. They are
particularly sensitive to the situations in China and India with their great coal
resources, staggering population statistics, rapid economic growth, and policy to
industrialize and increase their standards of living as rapidily as possible.
Understandably, rapid electrification, not environmenta! protection, is their goal.
These facts are a receipe for strident confrontation over economic development and
environmental issues or a tremendous opportunity for the industrialized nations
and for clean coal technologies.

Don Hodel, former Secretary of Interior and Secretary of Energy, recently
summed up my concerns relative to global electrification with the following
statements: "I believe that for environmental,...ethical/moral and security reasons
the United States...should seek to...expand access to electricity.” Hodel went on to
develop this thesis citing some interesting economic thresholds over which all
developing nations progress. "Around $1400 per capita income it [a developing
nation] seeks to get rid of sewage in the water people drink. ...smoke and
particulates...when...income reaches about $3300. ...sulfur dioxide begins to decline
when per capita income approaches $3700." You don't clean up the environment
first and then increase the standard of living. You must significantly improve the
nation's economy first and only then will it clean up its own environment, and
thus the global environment.

Improved economies will come about through increased productivity.
Increased productivity will come about through increased electrification. Countries
will naturally use the most abundant domestic fuel to provide electrification. That
fuel is quite often some form of coal. Not always the cleanest or highest grade of
coal. The challenge, then, is to get the most bang for the coal electrification buck in
developing economies. To me this means we should be doing all we can to
encourage the utilization of clean coal technologies worldwide. This means
reducing existing regulatory barriers to the exporting and foreign implementation of
clean coal technologies. It also means that we should not interfere with fuel choice

when developing economies understandably opt to use their abundant native coal
resources.
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In our own country one of the most important impediments to the continued
use of coal may come from governmental agencies and well meaning but under-
informed regulators. Regulators and policy developers who use the "one size fits
all" mentality to fix pollution problems, both real and imagined. For instance, we
should not impose a domestic interstate “customs duty” on coal fired electricity
from states which have done their homework and responsibly produce electricity
using clean coal technologies in order to make it the environmentally friendiy
resource that it can be, as we have proven in Wyoming. These types of punitive
policy have no economic justification. They are wrong for the electricity industry
and they are wrong for the nation.

We are proud in Wyoming of our reputation for world class coal production,
our clean air and water, and our clean coal-fired thermoelectric generation
resources. Having lived through an era of dramatic change in the regulation of the
natural gas industry, I know from experience that the transition to competition in
the electric industry will hold challenges and obstacles to overcome for all of us.
Nevertheless, we are committed to meet these challenges head-on and encourage
the development and continued use of clean coal as a modern energy resource.

When properly engineered and utilized, clean coal technologies will continue
to make coal an effective and competitive domestic and global fuel now and well
into the future. A clean fuel that will hasten efficient low cost global electrification.
Rapid global electrification will significantly improve productivity and per capita
income and hence the standard of living of billions of the world's population. A
population which will be aware of its environment and will have both the desire
and the resources to keep the environment as unspoiled as possible. This is the
challenge and the future of clean coal technologies.
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Remarks of Bruce C. Driver
Principal, Sustainability Initiatives and
Special Counsel to the Energy Project of the
Land and Water Fund of the Rockies
on the Impact of the Transition to Competition in

Electric Power Generation on Clean Power Technologies
"Are We In This Tbgether?*

Good morning.

I am most pleased to appear before the Clean Coal Technology
Conference on the effect of competition in the electric industry on
clean power technologies. I was charged with speaking about the
impact of competition on clean coal tecMologi;s, but I have
expanded the topic ¢to include any clean power deneration
technology. I think that the general implications of competition
are largely the same for most so-called "clean power" technologies,
whether it be IGCC, fluidized bed, solar thermal, photovoltaic or
geothermal. Thus, I have titled my remarks: "Are We In This
Together?"

In my remarks I hope to cover ) topies. First, I want to lay
out for you my impression of clean coal technology, its attributes
and its problems, so you can see where I am coming from. Second,
I‘1l discuss what I think the threat of competition is doing to
utilities’ investment portfolios and what the effect is on clean
power technologies generally. Third, I‘ll share with you some

thoughts I have regarding the continuing battles between the ccal
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industry and the Land and Water Fund in this time of transition in

the electric industry.

Impressions of Clean Coal Technology

I am no technical expert on clean coal technologies. Some of
what I know about them is gleaned from representing an independent
power producer before the Nevada Public Service Commission in the
late 1980s in its attempt to get Nevada Power Company to acquire
from it a couple hundred megawatts of fluidized bed combustion
capacity from a cogeneration unit. We failed in ocur attempt with
Nevada Power, an experience shared by some other clean power
advocates in recent years, especially those promoting Demand-Side-
Management and certain kinds of renewable resources. Ancther way
I have learned about ¢lean coal technology is in the preparation of
the Land and Water Fund’s energy "Vision Piece," a book-length
document in which we propose the reworking of +this region’s
electric system to make it cleaner over a 20-40 year period. We
have considered the role that clean coal technologies might play in
a cleaner electric industry and conclude that there could be a
large role for them.

Our principal concern with clean coal technologies is that,
while they are predictably cleaner than conventional pulverized
coal-burning powerplants, they may still be "dirty" when compared
with other clean power technologies, in particular renewable
resources. Thus, while fluidized bed technologies remove much of
the incremental NOx and SOx from emissions before they go up the

stack, they still emit more SOx than gas-fired combined cycle

207



plants and, of course, renewable resources. And they still emit
substantially more CO2 than gas plants and, of course, renewables.
IGCC processes also have to deal with the incremental carbon found
in coal vis a vis gas. And there are solid waste and other issues
surrounding IGCC. .

Of course, it may be possible technically to make clean coal
as clean as natural gas combustion, although not as clean, in terms
of air emissions, as renewable resources. But the cost of doing so
appears daunting at this time. Clean coal technologies appear
relatively expensive compared to combined cycle natural gas-fired
plants, not to mention conventional coal~-fired powerplants.
Removing the incremental carbon (relative to natural gas) prior t§
or after combuﬁtion may add significant costs to c¢lean coai
téchnologies and also may reduce plant efficiencies, according to
studies we have reviewed. 1In sum, it seems that the issue for
clean coal technology proponents is whether any clean coal
teéhnology that is as clean as its nearest competitor, namely
natural gas, will be economically competitive with it. Gas prices
being what they are, the outlook for clean coal is not promising in
thé immediate future. But the same problems of competition with
natural gas apply to renewables technologies, too. Are we in this
together?

I should share with you another impression I have of clean
coal technology and that, more than renewable snergy resources, it
has been subsidized by the federal government. In 1993 the

Alliance To Save Energy estimated that in 1989 the coal industry
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had received nearly $8 billion in federal subsidies and tax relief.
My understanding is that the feds have poured over $3 billion into
the Clean Coal Program alone since 1986. These figures compare
with a total of $500,000,000 in federal help to the entire
renewables industry in a recent year, according to the Solar Energy
Industries Association. My impression is that the feds have inen

clean coal a head start over its clean power competitors.

The Impact of Competition on Utility Investment Port.folios

Electric utilities are under financial pressure. The pressure
results from the possibility that competition in the electric
industry, especially at the retail level, will cause loss of
business, creating "stranded costs."

As a result of the financial stress accasioned by competition,
utilities we encounter in the West are increasingly unwilling to
acquii'e resourceé that could entail long-term obligations or
possibly put upward pressure on rates. Two examples of this come

to mind:

1. Nevada Power Company’s present 20-year Integrated Resource
Plan ("IRP") consists almost entirely of 20 annual increments
of short-term power purchases. There’s a little DSM, a little
renewables, but beyond that no commitment to new resources
other than short-term purchases. This i1s on a system that is
growing at 6%/annum in terms of peak load in a region in which
the present surplus will likely dry up within 3-5 years absent
new resource investments.

2. At the annocuncement of the merger between Southwestern
Public Service Company and Public Service Company of Colorado,
PSCO Chief Executive Del Hock was quoted in the Denver Post as
saying:

"Oour industry 1is in the midst of tremendous change,

driven by demands in the marketplace for lower costs,
nore services,"” said Del Hock, PSC Chairman and chief
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executive,

"In light of these changes, we’ve concluded that price is
everything...."*

Simply put, when it comes to considering commitments to new power
or DSM resocurces in which capital is risked for some period of
years, utilities are acting like deer frozen in the headlights, in
fear of what the future holds for them. They want to travel light
for the time-being.

While the behavior of utilities in this time of transition is
understandable from the corporate financial perspective of a
vertically integrated monopoly, in our view it falls short of
appropriate resource'acquisition policy. In the main it falls
short because utilities-—-or someone--should be considering policy
objectives beyond maintaining the financial integrity of the
monopolies. For example, what about the need to reduce costs of
service over the long-run? What about resource diversification as
é hedge against price run-ups in natural gas? What about
environmental protection? What about "sustainability," a topic of
increased public interest in the West as our population grows
strongly? it‘is not necessarily the case that utility resource
acquisitions to avoid future stranded costs are consistent with any
of these objectives. As a result, these objectives are
increasingly given short shrift by utilities. The result of
utilities ignoring these interests and objectives is unbalanced

resource planning.

: "Public Service to Merge," Denver Poat, August 24, 1995,
p. 1lA.
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It is also to disadvantage resources, like renewable resources
and clean coal technologies, that are relatively capital intensive
but have no or relatively low expected fuel costs over the long-
run. It also disadvantages DSM, too, because, while DSM is often
cheap, it can raise rates because of the need to recover fixed
costs from sales that are lower than those used to calculate ratés
in the last rate case, As a result, I suggest that environmental
interests and clean coal proponents should have somewhat the same
concerns with the transition to competition. Note that I did not
say with competition, but with the transition to it.

The real challenge in 1995 is to find a model of requlation
that restores balance to resource planning while accounting for the
financial pressures under which today’s utilities operate in this
transitional time. This is not an easy task. There are three such
models. The first is what the utilities propose, which is
tantamount to unregulated monopoly status, in which utilities use
their market power over their moncopoly functions~-transmission and
distribution--to force their mainly captive customers to pay for
uneconomic generation resources that are now being cast into a
competitive market by federal energy policy under EPAct.

This mecdel--unregulated monopeoly--should be unacceptable to
environmental interests and clean coal proponents because few
investments are made under it in rescurces which imply a commitment
of capital beyond the short-run. It is also unacceptable because
resources that may cost more than the cheapest resources but have

other values, like solarpower or clean coal, are ignored.
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The second model is competition, first at the wholesale level
and, iater, at retail. The third is IRP with meaningful public and
PUC involvement in the selection of utility resource portfolios to
counterbalance utilities’ present tendency to ignore the long-run
and other objectives.

Either of the other two models should work for us--wholesale
competition leading to retail competition or IRP. In Colorado we
promote IRP. In Nevada we promote vertical disaégregation of
Nevada Power Company. Ultimately, I suspect that the Weat will, in
most states, slowly, move towards retail wheeling. Our position is
that, if this is where we are going, let’s get there with due,
deliberate speed.' Let’s get over this transitional period so that
our interests--yours and ours--are not set back by the very short-;
term focus of utilities during the transition.

CEED/WFA vs. the LAW Fund: From clean coal’s perspective,
does this fight make sense?

For the past couple of years, PUCs in the West have been
treated to episodes in a continuing battle between CEED and Hestern’
Fuels Association on one side and the Land and Water Fund of the
Rockies on the other regarding utility integrated resource planning
policy. I want to talk about these battles a bit to make two
points: (1) That it is possiblle our position on the issues may be
closer to the interests of clean coal than CEED’s and WFA’s but (2)
that these battles may largely be a waste of effort,

_ Recently, we joined battle again before the Coloradc PUC. The

PUC is seeking to determine whether to amend its existing IRP
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regulations. The LAW Fund, along with nearly all other Colorado-
based intervenors, believes that the IRP rule should be amended to
encourage wholesale competition to meet utility resource needs as
well as to streamline the existing rule. Our group also believes
that, while we stilllhave vértically-integrated monopolies who can
and do use their market power to impose their narrow view of
resource acquisitions on captive customers—--the Colorado PUC should
reserve the right to exercise its authority under Colorado law to
direct utilities to acquire specific types of resources for the
purpose of meeting objectives beyond the financial health of the
utilities.

CEED/WFA challenged us on both policy and legal grounds. On
‘policy grounds‘they argued that implementing such authority would
create stranded costs. Our answer to this is that this is possible
buﬁ not likely if the PUC acts with care. On legal grounds
CEED/WFA told the Colorado PUC that any attempt to try to direct
utilities to acquire resources that they do not want to acquire in
this time of transition would be preempted by the Federal Power Act
and would violate the Commerce Clause of the U.S. cOnstitutioA.
CEED/WFA recommends reliance on utilities’s Jjudgment and the
evolving competitive wholesale market to make resource choices.

I wonder whether our position may be more in tune with the
interests of clean coal than CEED’s and WFA’s because utility
judgment and the market will not likely give us any clean coal for
the foreseeable future but a PUC order might.

Another stage on which our battle with CEED and WPA is being
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waged ig in the context of dueling studies. CEED has its study,
"Energy Choices in a Competitive Era."” We have ours: "How the West
Can Win: A Vision for a Sustainable Energy Future." CEED’s study
was prepared by Resource Data Internatiqnal, apparently without any
comments, after it had been prepared in draft, by anyone but CEED.
At least it was finished without our comments. The result, in our
view, is a biased study that concludes that open and direct
competition would reduce the share of renewables of the electric
market to 1% by 2010 and that, if renewables were to attain a 4% of
" market, the cost to the national economy would be $52 billion. The
study trumpets the marketplace advantages of coal vs. renewables.

The LAW Fund’s study is being carried out differently. First,
we are writing it. (From a staff perspective, I’m not sure that
this is an advantage.) Second, we held fifteen meetings around the
West to hear what people cared about in terms of electric resource
policy. These meetings were attended by a wide range of people,
including CEED and CEED members. Third, we published a draft and
asked 70 people to comment on it, including CEED. In fact, CEED’s
comments, authored by Terry Ross, were émong the very best we got.
Our final report will be different because of Terry’s comments as
well as the other comments we received. There will be a place for
clean coal in our report.

A final point on our battles with CEED/WFA: CEED/WFA seen to
think that we afe out to shut down coal. That has never been our
aim. While coal burned conventionally is not the cleanest fuel

around, it is a safe, reliable and relatively low-cost baseload
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powerplant fuel. It will continue to enjoy a prominent role in
meet the need for power in the West for years to come under all
circumstances that are likely now.

What we are interested in is encouraging the development of
all clean power resources, subject to limits related to the impact
on electric rates. This does not mean an end to ccal, although it
may mean phasing out conventional coal-burning technologies over
the long-run in favor of clean coal and other cleaner resources.

In short, we just do not think that we present the threat to
coal use that CEED and WFA apparently fear. However, as long as
they continue to fear us, we’re willing to do battle with then.
It’s fun. I get to think about interesting legal theories, testify
and make legal arguments before state PUCs and other bodies. But
it’s probably also a waste of our time, not to mention of the time
of the poor PUC commissioners who have to read our briefs and
listen to us go on at hearings.

It may also be nonsensical, given that, after all, when it
comes to clean coal, renewables and other clean power options,

aren’t we all in this together?
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Changes in the UK Generating Industry since Privatisation
Bv Dr. Derek Cheetham. National Power UK
LUK Privarisation Working Well

in my view the UK privausation 1s working welt. 1t has its cnncs but most wouid agree that it 15 successful. We have seen
massive changes driven by the need to serve customers and sharehoiders in an industry which was previously engineering led
often under a cost plus philosophy.

Secunty of supply has never been in jeopardy and contrary to the impression gven by a vociferous minorty wiolesale prices

have come down and customers are actively explonng the opportunities atforged by the enfranchisement. The industry’s five
mitlion investors have done well but not at the expense of customers.

Despite eariier concerns that safety and the environment would suffer through the drive for profit - this has not happened. In
my company time lost through accidents 15 10% of historic leveis and spending on the environment has never been higher.

Losers as well as Winners

Whilst it 1s clear that customers and shareholders have benefited from privatisation it would be wrong to pretend that there
have not been losers.

First, empioyees - The drive for efficiency, low costs and the efimnation of uneconomic and redundant ptant has meant that
the twa major private generators formed fram the CEGB have eliminated many thousands of jobs.

The second major loser has been the British Coal Industry. When both electricity and coal were pwned by the government
electriaity was forced o take preferentiaily the output of the coal industry - this protection was lost with privatisation.

A third group who would regard themsetves as losers are the very large industrial customers (in the chemical, paper and simiar
industries}. Their subsidies have been withdrawn though their prices are no higher than they were before prvatisation.

Structure of the Industry

The structure of the industry was and is complex. In England and Wales as part of the privatisation process the industry was
unbundied into its constituent parts of generation, transmission, distribution and energy sales (supply). It is now composeo of
12 Regional Electricity Companies (RECS) (distribution), three major generators, National Power, PowerGen and the stili state
owned Nuclear Electric, (aithough likely to be floated next year) plus many smailer generators and the transmission comparry
National Grid (owned by RECs, but likely to be floated off).

All, except National Grid are involved in the supply to the ultimate customer.

_ Prior 10 privatisation generators were dispatched on merit order based on efficiency rate and fuel cost. Now power is soid by
the many generators into the wholesale market called the Pool where we bid daily prices and the cheapest bids get business
for their generating units. The price changes every half hour based on the supply demand relationship. Generally, there 15
today little or no income for capacity and if a plant is in surplus, the price is low. If the plant is in shortage the price is high.
The customer and the generator therefore see some very clear cost messages.

On a typical day (as shown) the price will vary from £9 to £33 per MWhr across the day with virtually no capacity payment.
Ina peridd of exceptional supply shortage the price can peak up to several hungred pounds per MWhr for a smail number of
haif hour periods. In this case the capacity element has become significant. Generators and consumers wili have regard for
market signals such as these and take the appropriate commercial action.

Principles of Privatisation

Privatisation has produced reductions of monopolies, customer enfranchisernent and promotion of compettion in both
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Cost Cutting - Fuel

A priority in reducing generating costs has been to unshackle the chain tying the generating industry to British Coal as a captive
customer.

Prior to privatisation British Coal supplied 80% of the fuel for power stations much of it from very high cost pits. The average
delivered price of coal was some 50% above world levels. This protection was lost with privatisation of the electricity supply
industry. Since we were privatised, and notwithstanding the transitional protection given to coal, the inevitable rationalisation
of that industry has now taken place.

Its annual output has been reduced from some 9C million tonnes in 1930/91 to about 55 million tonnes in 1993/94 and
employees from 74,000 to 19,000 over the same period.

An important step in the process of establishing a2 more normal commercial customer/supplier relationship between the two
industries was investment by the generators in new coal import facilities.

Coincidentally in the late 1980 large volumes of natural gas from the North Sea became available for power generation for the
first time at competitive prices. Highly efficient and environmentally cleaner combined Cycle Gas turbine power stations, which
could generate competitively and be built quickly and in modular units thereby reducing the construction and commercial risk
became the favoured technology.

Even without privatisation the move into gas would no doubt have come to pass as a consequence of pressures to minimise
environmental impacts and to reduce the dermands made on public sector borrowing by large coal and nuclear projects,

However competition not only opened up the market to independent power praoducers wha were naturally attracted to the
relative simplicity of Combined Cycle Gas Turbine projects but forced existing generators to look closely at production costs and
switch to Combined Cycle Gas Turbines as well. These Combined Cycle Gas Turbines are alsc helping to meet the higher
emission reduction standards required by the Pollution Inspectorate and make an important contribution to national emission
reduction targets.

Last year 17 Combined Cycle Gas Turbine stations were operating or under construction with a combined capacity of 12,000
MW. Transmission contracts have been signed with National Grid which would double this by the end of the decade if all the
projects were to go ahead - although experience in the UK indicates that this is not a likely outcome. National Power has four
such stations operating or under construction with a capacity of about 3.5 GW together with planning consent for a further
1500 MW,

To secure supplies of gas National Power has the biggest portfolio in the UK other than British Gas. We have purchased direct
from producers in the UK and Norwegian sectors of the North Sea and from British Gas. We also have invested in gas
exploration and production as a hedge against future increases in gas prices.

Redundant Plant

Since 1990 some 5,400 MW of new Combinad Cycle Gas Turbines have entered the system and, as nuclear output and the
contribution from the interconnectors with Scotland and France have grown so excess capacity has emerged on the system
making older coal-fired and il fired plant redundant and uneconomic

Accordingly the existing generating companies have reduced existing fossil fuelled capacity substantially by closing or
mothballing old coal and not so old oil fired plant. National Power has withdrawn 9 GW from service since privatisation.

Reducing Generation Costs
Other areas of activity that have been significant in driving costs down are 1mproving the performance of our older power
stations, focusing on the most efficient to increase thermal efficiency, and flexibility of operating regimes including manage- -

of some power stations remotely from others.

Achieving dramatically better productivity through develution of responsibilities to local management to encourage local
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initiatives, flexibility in working practices and motivational devices such as performance-related pay. Most of our power
stations are reflecting the drive to achieve world best practice standards.

National Power Experience

Thus in National Power since we were established in 1990 we have:
- closed or mothballed 9,000 MW of capacity
- reduced staff numbers from 17,000 to 6,000
- increased turnover per employee by nearly 100%
- improved productivity by 84%

Customer Enfranchisement

Customer choice is now real and extending all the time by:

- Third party access to the transmission and distribution networks.

- Progressive deregulation of the market.

- The willingness of customers to take advantage of the competitive market through shopping
around for supply contracts.

- The development of demand side bidding in the Pool.

- Greater transparency and awareness of the timefcost differentials. With intelligent metering and advances
in communications, this will, in time, give even domestic customers better purchasing choice.

Participants in the electricity market are taking advantage of the opportunities of deregulation. With open access to the
transmission system geography is no impediment to the customer’s choice of supplier.

Customers have exercised their rights to shop around with 50% of large users changing suppliers over the last four years.

Co-Generation

One area of added value which does provide good returns is co-generation which also has Government support. It has a target
of increasing capacity to 5000 MW by the year 2000. A number of the electricity generating companies are involved in projects
ranging from a 1,875 MW plant to projects down to 1TKW. My company has set up National Power Cogen which is involved in
schemes for the paper, chemical, pharmaceutical industries and a university.

Moving into International Markets

" . Moving overseas into the green fields of an unregulated environment has strong attractions.

The Regional Electricity Companies and National Grid Company are studying or involved in projects in several countries.

National Power has also adopted a strategy to become a leading global power company, We have already made substantial
investments and expect to own £5 billion of overseas assets by the end of the decade.

Regulation
One important aspect of privatisation in Britain has been the roie of the industry regulators.

Their primary duties are to promote competition and to regulate the prices where monopolies persist. They are seen as the
customers’ friend though in law they also have a duty to have regard to the health of the industry being regulated.

Following a recent review of the generation market in England and Wales the Regulator reported in February last year that -
found no evidence of any abuse by National Pawer with regard to ts behavigur in the market pricing or profitability. Hov.- .-
we were asked to give undertakings with regard to a two year temporary cap on prices bid into the Electricity Pool and to
reasonable endeavours to sell or dispose of up to 4000 MW of plant to increase competition in the market. PowerGen v
was similarly cleared by the Regulator also gave undertakings on plant disposal and prices.
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The Future

During the past four years there have been engrmous changes under the twin drivers of competition and price regulation.

The Government sold their remaining 40% share of National Power and PowerGen earler this year. Nuclear Electric is pushing
for privatisation and the Government has set in train arrangements for this to take place during 1996.

There will inevitably be palitical and regulatory sensitivities when the cap on Poal prices agreed with the Regulator ends next
year. But it is an inescapable fact that over time prices will have to reflect the full costs of electricity generation including
environmental costs. Looking further ahead the retail market becomes fully competitive in 1998 and ali the players in it are
now studying the implications. ft's realistic to think that with smart metering and developments in communications individual
householders will be able to exercise choice as easily as some telephone users can in the United States. Already there is a
convergence between electricity and gas with British Gas moving into electricity generation and electricity companies moving
into gas supply.

Summary
The British system may well remain unique to the UK. Whilst it is by no means perfect it is serving the customer well satisfying

the invastor and as a more efficient system will serve the economy and | believe the environment better. No-one now yearns for
a return to the good old days!
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First, | want to thank the Conference organizers for asking me to share with
you some observations about the ongoing restructuring of the electric industry
and how that will impact power generation markets and clean coal technology.
As a state official from Pennsylvania who has responsibility for insuring that the
supply of electricity to Pennsylvania’s businesses and families are both reliable
and reasonably priced, | can say your subject this afternoon is of great
importance to the future of those attending this conference as well as the

future of Pennsylvania and the nation.

In Pennsylvania, approximately 60% of the state’s electric supply comes from
coal. A little more than 30% of Pennsylvania’s electricity supply comes from
nuclear plants. Coal generation has proven itself to be both the most reliable
and lowest cost generation in Pennsylvania over the iast 20 years. Indeed,
utilities in our state and around the country have typically encountered major
cost and rate problems when they abandoned coal generation and embraced
nuclear generation. It is not a coincidence that the utilities in Pennsylvania that
have the lowest rates are those that are predominantly coal utilities and that the
utilities with the highest rates are those that made major investments in nuclear
power. Pennsylvania’s coal-based utilities have maintained their cost
advantages even after spending hundreds of millions of dollars in order to

comply with the Clean Air Act.
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In addition to generating most of its electricity from coal, Pennsylvania has a
long history of mining coal and today ranks fourth among the states in coal
production. While Pennsylvania continues to have a bountiful supply of coal,
much of that supply has medium to high levels of sulfur. Consequently, clean

coal technology is of great interest to me.

The title of this session, U.S. Power Generation Markets--Evolution or
Revolution under EPACT 1992, implicitly assumes and correctly so that the
market structure for building generation is undergoing fundamental change in
the United States. The question posed by this session’s title is, will that
change be evolutionary or revolutionary in nature? My answer to this question
is that the destination to which the electric industry is plainly headed is
revolutionary but the process and means by which we will all get to this new
revolutionary point will be evolutionary. From the observation post that
Pennsylvania gives me, | will describe how this revolution looks from

Harrisburg.

The 1992 Energy Policy Act gave the states the task of largely deciding how

the retail electric sector will be structured and gave the Federal Energy

Regulatory Commission (FERC) the Job of creating a competitive wholesale
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electric market. Over the last two years, FERC has aggressively moved to
create a competitive wholesale electric market by opening the nation’s
transmission system to all buyers and sellers of electricity on terms and
conditions that are comparable to those terms and conditions that owners of

transmission assign to the movement of electricity that they produce.

As a proponent of competition and customer choice, | applaud FERC’s efforts
to create in an orderly, expeditious manner a competitive wholesale electric
market. Indeed what FERC has already done strikes many of those who have
spent their entire professional lives in the electric industry as being
revolutionary. But plainly this revolution has only just begun. Mergers,
downsizing, corporate reorganizations, and declining rates in real terms are a
few of the indicators that the customer choice revolution is just now gathering

steam.

Even though EPACT reserves the issues of retail wheeling or retail customer
choice to the states, the Federal Energy Regulatory Commission is making
noises indicating that it might not agree that the states are the principal
decision-makers about the future of the retail electric sector. FERC in its April
1995 Open Access and Stranded Investment Notice of Proposed Rulemaking

establishes a 7 part test for deciding whether particular transactions are within
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the jurisdiction of FERC or the state public utility commissions. This
jurisdictional test is anything but clear and will give market participants littie
guidance as to whether particular transactions must meet state or federal

requirements,

Additionally, FERC explicitly states in the NOPR that something called "retail
transmission” transactions are FERC jurisdictional. Now to FERC apparently a
retail transmission transaction is one where an end user of electricity takes
electricity directly from the transmission system as distinguished from a utility’s
distribution system. If FERC persists in this interpretation, FERC effectively is

claiming the power to mandate retail wheeling.

Notwithstanding these noises from FERC, states should have the first chance
to make decisions about restructuring the electric industry at the retail level.
Since the states presently have the retail ball, the states must run with it.
Indeed, if one or more states decide to act like protectionists and try to destroy
retail customer choice and the benefits of competition, the national interest in
insuring free markets within and between the states will have been sufficiently

attacked to warrant federal preemption.

A few states do have initiatives to restructure the retail sector. That was not

228



the case just two years ago. Michigan, California, Massachusetts, Rhode
Island, and New Hampshire have seized this opportunity by coming forward
with proposals that would partially or dramatically increase customer choice at
the retail level. Other state public utility commissions, including Pennsylvania’s,
are in the process of making recommendations to their Governors and
Legislature about if and how their states should promote competition within the
electric industry. These proposals are the beginning of a true retail competitive
market for electricity. That is the revolutionary destination where the electric

industry is headed.

Once a competitive retail market is established, customers, not regulators, nor
utility managers, will be in the driver’s seat. The generation plants of the future
will be those that best meet customers demand. In my experience most
customers whether they are residential, commercial, or industrial want primarily
two things from an electric plant: low as possible prices and reliable service.
There, however, will be market niches within the retail electric market. One
such niche may be for generation that is deemed by consumers to be
environmentally benign, even if it is not lowest cost. In the competitive retail
electric market of the future, this market niche and other niches will exist only
if consumers through their buying power voluntarily create demand for a

particular service or form of generation.

229



The central issue of the restructuring debates raging in many states is customer
choice. Will states allow electric customers to choose from which producers
of electricity that they will purchase electricity? |f so, on what terms and
conditions will customers now captive to monopolies be allowed to shop for
electricity? And how will the electric industry make the transition to an
industry where customers, not regulators, are king? In my judgment these
questions are revolutionary, and a major reason why most states are now

asking them is the huge impetus for competition that EPACT provided.

Fortunately for the future of coal, advances in clean coal technology offers coal
a way of dealing with the environmental costs and problems that could threaten
to erode coal’s competitive position. Maintaining coal as the best way for a
utility to produce the lowest rates becomes ever more important as electric
generation becomes ever more competitive. Make no mistake the old days of
something like cost plus regulation that once characterized the electric industry

are long gone.

Pennsylvania is a particularly interesting state in which to be part of the debate

about bringing choice to retail electric customers. Pennsylvania has 8 major

electric utilities. Our utilities operate 9 nuclear units within the Commonwealth,
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though 10 units have been huilt in Pennsylvania. One of those had a little
problem in 1979 that some of you may remember. Pennsylvania’s utilities also
have an ownership share in 3 more nuclear units located outside of

Pennsyivania.

As a result of primarily this heavy investment in nuclear plants, some recent
studies not surprisingly found that Pennsylvania may have as much as $10
billion of potentially stranded investment, making Pennsylvania one of the
states with the biggest stranded investment problems. For example, a
Resource Data International study that was summarized in the January 15,
1995 edition of Public Utilities Fortnightly concluded that "45 percent of the
stranded generating assets were concentrated in Texas, lllinois, Pennsylvania,
and Ohio." The study also said that the generation stranded investment
problem was also concentrated among a few companies with 10 investor
owned utilities accounting for 46% of the electric industry’s total stranded

investment problem.

Listening to this tale of nuclear financial woes, | am sure some of you in this
audience are thinking: "we told them to buy coal generation but they just would

not listen."”
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At this point, we should remember that all stranded investment estimates are
very dependent on the accuracy of key assumptions such as the market price
of electricity if retail customers were allowed to shop. Moreover that price if
it is a real market price is a moving target. Another key assumption is the date
on which customers would be given the power of choice. Enough time and
accelerated depreciation can turn even a muiti-billion dollar mistake that is now
projected as stranded investment into a possibly competitive asset or least into

an investment that will not cause bankruptcy.

With possibly a large amount of stranded investment, it is also not surprising
that Pennsylvania’s average electric rates are approximately 20% higher than
the national average. For example, in 1993 Pennsylvania’s average price of
electricity was about 7.9 cents per kwh when the national average price was
6.6 cents per kwh. In Pennsylvania the 1993 average industrial rate was 5.7

cents per kwh as compared to the national average of 4.7 cents per kwh.

Though Pennsylvania’s average rates are above the national average rates,
Pennsylvania’s rates are the lowest In the Northeast region which tells you a
little about the problems some of our neighbors have. To some extent
Pennsyivania’s low cost coal genaration has counterbalanced its high cost

nuclear generation. As a result If competition develops regionally,
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Pennsylvania’s utilities may not be badly positioned.

Though | philosophically support competition and customer choice, ill-
considered reforms that compromise reliability, unfairly shift costs, or make
more difficult achieving universal service must be rejected. It is especially
alarming that some in the restructuring debates are lulled by today’s excess
capacity and operational success and assume that reliability will continue into

a restructured industry automatically and without thought.

Before jumping blindly into the world of poolcos, bilateral contracts, transcos,
and discos, we all should resolve some key reliability questions. Would
companies battling for customer allegiance and market share quickly drop the
competitive cudgels and return to the cooperative, sharing ways of the old
industry in order to stabilize regional electric systems at times of operational
stress or emergency? Or would their new competitive instincts tempt them to
view the operational problems of other utilities as an opportunity to give a
competitor a black eye? Who will have the responsibility and authority for

insuring that regional electric systems are reliable each minute of each day?

Here are a few more reliability questions. Which competitor would build the

plant that provides the last increment of necessary reserve margin? After all,
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that plant may operate only once every ten years or so. Which of those
customers, newly empowered with choice, would pay for that last increment

of reserve margin which may never be needed or needed once every ten years.

As a Commissioner who informed his Governor on January 19th, 1994 that the
PJM and APS electric systems that are central to the survival of millions of
businesses and families in Pennsylvania were in an unstable, emergency
condition that morning and who advised the Governor to declare a state of
emergency, take it from me that these questions are not academic or
hypothetical. They are central to public health and safety. They also are not

at the center of the restructuring debates.

We cannot brush off these questions by saying discussion of reliability is a
underhanded way of resisting customer choice. Though some opponents of
competition raise concerns about reliability in just that spirit, reliability issues

are real and cannot be dismissed because some have ulterior motives.

Many in this debate correctly warn that costs could be shifted to small users
unless steps are taken to prevent this result. To prevent cost shifting to smaller
consumers, must small users have the same ability to shop as large industrial

customers? If so, how do you do that? Or will various combinations of exit
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fees, wire charges, and other levies billed to customers that shop be enough to

prevent cost shifting to other ratepayers or utility shareholders?

Opponents of competition also correctly raise concerns about whether the
transition to an industry driven by customer choice can be fairly accomplished.
Some high cost utilities fear that they will be brought to the starting line of the
new competitive race after having one leg amputated by the transition. At the

heart of this concern of course is the problem of stranded investment.

Legitimate concerns also exist about how low-income families will do in a less
regulated industry. Electricity is not cotton candy. Itis a necessity of life. No
decent society will structure its electric industry in a way that throws millions
of poor families back more than 100 years to the times of candles and wood

fires and oil lamps.

Answers have been suggested to the issues of stranded investment, reliability,
cost shifting, and universal service. Before any jurisdiction expands customer
choice, the sufficiency of such answers must be judged in a way that

recognizes the legitimate interests of all stakeholders.

As these debates progress, | believe that my role is not to save the public or the
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industry from competition. | became a Commissioner to make infrastructure
services more efficient and better. Customer choice is the most powerful tool
available for achieving those goals. My first responsibility is to make sure that
the public secures the benefits of competition and that the transition to
customer choice is fair. Making sure that the transition to customer choice that

is already well underway serves the public interest should be the focus.

Some foolishly believe that the revolution of customer choice can be stopped
at the border of the wholesale market. This belief is foolish, because the
dichotomy between a wholesale electric sector where electricity is priced by
market forces and a retail sector where electricity is still substantially priced by
regulators on a cost basis is unsustainable. The wholesale electric sector is
awash with electricity that is being sold for relatively uniform and very low

prices.

Consequently, retail customers have strong financial incentive to access the
cheap electricity offered in the competitive wholesale market. They also have
a way to get to the wholesale market's cheap power. That way is
municipalization. The electric industry has the choice of making an orderly
transition to customer choice or confronting a wave of municipalization efforts

and of attempts to shift costs to captive ratepayers in order to pay for ever
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larger discounts to the lucky few customers that do now have some choice.
The same issues of stranded investment, cost shifting, reliability, and more will
drop into policymakers laps if policymakers resist change or if they
comprehensively fashion a competitive transition. Market forces are loose.

There is no dodging this bullet.

Now for a statement that many of my fellow state regulators would reject. In
many but not all states, traditional regulation has failed to produce reasonable
rates. The surest indication of this failure is the incredibly wide rate disparities

for electricity.

In Pennsylvania, the rates of one utility that borders another utility are 100%
higher. Business and residential consumers regularly ask me, how could the
Commission have approved their electric rates when their friends or competitors
who are lucky enough to be customers of another utility pay just half what they
do? How could both rates be just and reasonable? Good questions. While
differences in service territories do produce somae legitimate rate differences,

rate disparities that are seen in today’s industry are indefensible.

The retail customer choice revolution cannot be aborted for one fundamental

reason. There is no more important industry than the electric industry in
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Pennsylvania and throughout America. Virtually nothing works without
electricity. A lot of money is spent to buy it. it, therefore, must be structured

to operate much more efficiently.

Some of Pennsylvania’s energy intensive businesses like PPG Industries and
Bethlehem Steel tell me energy can be 20% or more of the total cost of
production. It is not unusual in energy intensive businesses for energy to equal

or exceed the cost of labor.

Families with average incomes in Pennsylvania work from January 1st to the
middle of February to pay just the annual cost of all utility services. Families
scratching out an existence on incomes below the poverty level may spend
40% of their income for utilities, with the electric bill by itself consuming 10%
or 15% of total income. | ask, who needs cheap electricity more than a family
living in poverty? | ask, if as a society we continue to underfund or possibly
eliminate the Low-Income Home Energy Assistance Program, should we not do

all that is possible to produce cheaper electricity?

When the businesses and families throughout this land finish paying their

electric bills for a year, they have spent close to $200 billion. Of that total,

Pennsylvanians spent about $10 billion. Spending on electricity dwarfs the
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amount spent on any commaodity. In 1991, $70 billion was spent on natural
gas, and $115 billion was spent on unleaded gasoline, heating oil, and crude oil.
When the price of a barrel of oil moves in one direction or another, financial
markets pay close attention, interest rates can move and expectations for
economic growth and inflation change. Since 60% more was spent in 1991
on electricity than on crude oil, unleaded gasoline. and heating oil combined,
there is no doubt that the price of electricity is vital to economic development.
So the 1994 Forbes Magazine survey that found 11 of the 12 states that had
the worst job prospects were among the 12 states with the highest electric

rates should not surprise anyone.

This brings me to my concluding point. Unless America gets every possible
competitive advantage from its electric and other infrastructure services, the
downward pressure on wages will only worsen. We must not compete by
driving more Americans into poverty or depriving more and more people of
health insurance. | do not want Pennsylvania’s average wage to be equal to

China’s average wage fifty years from now.
The historic changes in the world’s aconomy with the creation of a real, global

economy demand that the United States extracts every advantage it can from

the things in which it has a comparative advantage. Coal production and clean
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coal technology is an area in which this nation does or can have a comparative
advantage. Capital moves today not only within Pennsylvania, or from
Pennsylvania to Maryland but also from Pennsylvania to China. Capital seeks
to maximize return and is increasingly not restrained by a sense of duty to any
one country. Consequently, America needs the most efficient electric industry
possible to retain and to attract investment dollars. Clean coal technology may
well be the key to insuring that coal plays a central role in the competitive
electric industry of the future. The creation of a competitive, customer-choice
driven electric industry represents revolutionary change that can and should be
achieved by an evolutionary period of transition.

Thank you.
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Discussion Qutline

I INTRODUCTION

This paper' discusses the topic: U.S. power generation markets, evolution or

revolution under the Energy Policy Act of 19922

If posed as a question, the answer would be: Yes!

Electricity markets are important for those interested in coal and new coal

technology because just over 80% of domestic coal production is consumed in

generating electricity.’ The outiook for coal and coal technology thus is linked closely

to the electricity business and the direction in which that business seems to be

headed.

The major trends affecting the industry are:

M
(@
(3)
(4)

Competition,;
Independent Power;
Restructuring; and

Transmission Access.

Within these trends, the elactricity industry is experiencing both revolutionary

and evolutionary forces. The specific revolutionary part of these trends are:

(1

Competitive contracting for wholesale power,;

1

The views presented in this paper are the author's own and are not intended-{o

represent the policy or views of the American Electric Power Company, Inc.

? Pub. L. No. 102-486, 106 Stat. 2776 (19892).

*See Coal Industry/Wall Street Transcript, Industry Report, April 17, 1995, Paine

Webber, Inc.
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(2)  Restructuring for retail competition;

(3)  Subsidized Energy Conservation Programs or "DSM"; and

(4) Comparability and Transmission Access.

The evolutionary part comes into play with the implementation of these ideas by
the laws of the two sovereigns involved, the Federal and state governments.

This paper will provide an overview of these revolutionary and evolutionary
forces and their relationship to the Energy Policy Act of 1992. It also will discuss the
initiatives of the Federal Energy Regulatory Commission or FERC to foster a more
competitive wholesale electricity market and the responses to FERC's initiatives.

I THE FIRST REVOLUTIONARY IDEA: COMPETITIVE CONTRACTING FOR
WHOLESALE POWER

A The PURPA Experience.

The first revolutionary change in the electric utility industry is the movement
toward competitive contracting for wholesale power.* It originated with section 210 of
the Public Utility Regulatory Policies Act of 1978 (PURPA), which established a federal
program to encourage cogeneration and small power production. The program was to
be implemented jointly by FERC and the state commissions and required utilities to

buy power from Qualified Facilities ("QFs") at a price based on the ultilities’ "avoided

‘See, Bernard S. Black and Richard J. Pierce, Jr., *The Choice Between Markets
and Central Planning in Regulating the U.S. Electricity Industry,* 93 Coium. L. Rev.
1339, 1350. The authors identify four revolutionary changes effecting electric utilities:
(1) competitive contracting for electric power; (2) negawatt acquisition programs; (3)
market-based environmentai regulation; and (4) environmental adders.
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cost.** Cogeneration is defined as the production of electric energy plus steam, heat
or some other useful form of energy. A qualifying cogeneration facility is one that
complies with FERC rules and is not owned by someone principally engaged in the
generation and sale of electricity. In implementing PURPA, FERC mandated that QFs
receive the purchasing utility’s full "avoided costs" for power. Under PURPA, the
utilities pay QFs what the utilities would otherwise spend to generate or procure the
power in the absence of the QFs.*

Implementation of PURPA and the determination of "avoided costs” by state
commissions varied widely. -To jump-start the development of.Independent Power
Producers (*IPPs") many state commissions and legislatures greatly over-estimated
long run "avoided costs” and thus compelled utilities to buy huge amounts of what has
tumed out to be overpriced power. New York state, for example, adopted a law that
prescribed the minimum avoided-cost figure to be 6 cents/kilowatthour. As a result,
one New York utility, Niagara Mohawk Power, now contends that it must pay $7.3
billion more to third-party generators under long term contracts than the current cost of
its own generated power. Califomia also embraced the idea of encouraging alternate
power supplies, and issued a standard offer requiring its utilities to buy from IPPs.

Pacific Gas & Electric has argued that its PURPA obligations will cost ratepayers over

*See, 16 U.S.C. § 824a-3 (1988); 18 C.F.R, § 292 (1993). FERC's "avoided cost"

rule was challenged by AEP but upheld in Ametican Paper Inst., Inc. v. American
Elec. Power Serv. Corp., 461 U.S. 402 (1983).

®18 C.F.R. § 292.304. See Jerry R. Bloom and Joseph M. Karp, “The Folly of
PURPA Repeal," page 52, Fortnightly, July 1, 1995.
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$1 billion over use of its own more-efficient generation. Southem California Edison
has estimated that its PURPA contracts will require it to pay $750 million per year
above market prices for power. In Texas and Maine, utilities have also claimed they
have been swamped with excess capacity from PURPA machines. In shon, these
PURPA contracts have continued to spawn litigation among utiiities, QFs and state
regulatory commissions as utilities attempt to avoid or modify these often high-cost
contracts. That's the bad part. The good part is that PURPA did in fact foster the
growth of an altermative, independent power production industry.

B. Competitive Céntracting

Another dimension of the revolution in the compastitive procurement of power
occurred when Virginia Power Company undertook to add new generation by
competitive bidding, and received bids tor far more capacity at lower cost than
expected.” These important developments predated the Energy Policy Act.

There are some other important lessons here. First, we learned that the
administratively determined avoided cost that utilities were required to pay under
PURPA far exceeded what would result from a competitive bidding process. Second,
we leamned that the bidding process can cause power producers to bear business

risks such as construction cost overruns that were formerly borme by the utilities’

"Virginia Power's first competitive bidding process produced firm offers for nearly
eight times the capacity it was seeking. Bids totaling nearly 14,000 MW from 43
potential suppliers were received on the company's solicitation for 1,750 MW.
“Competitive Bidding Results Unveiled," Public Utilities Fortnightly, page 43, July 21,
1988.
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consumers. Finally, as occurred in New Yotk and California, we also learned that
government can make very costly mistakes in implementing new energy policies.

In sum, competitive contracting for wholesale power has revolutionized the
electricity industry. Instead of building a new plant, a utility today will likely issue a
request for proposals and seek bids from potential suppliers. A current example taken
from the Wall Street Journal of September 1, 1995 is included as Attachment A. The
request seeks 300 MW by an all-source bidding process including Demand Side
Management, Interruptible Load, Supply Side Resources, Renewable Resources and
off-system power purchases.

. THE SECOND REVOLUTIONARY IDEA: INDUSTRY RESTRUCTURING FOR
RETAIL COMPETITION

A. Adjacent Utility Rate Differences.

In many parts of the country, neighboring electric utilities within the same state
charge very different rates for the same service. An example is the rate differences
for industrial service that exist within the state of Ohio. The data shown on
Attachment B were copied from an investor report and indicate that within Ohio there
are seven electric utility systems exclusively serving state certified service territories.®

The rates for industrial customers in Ohio ranges from a low of 3.19 cents to a

high of 6.63 cents per kWhr. This price differential puts pressure on the higher priced

*TED, stands for Toledo Edison, QEC, stands for Ohio Edison, CEl, stands for
Cleveland Electric llluminating Company, DP&L, stands for the Dayton Power & Light
Company, OP stands for Ohio Power Company, CSP stands for Columbus Southem
Power Company, and CG&E stands for Cincinnati Gas & Electric Company, now a
member of the CINergy system.
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utilities to lower their rates. The result of this pressure is a constant stream of filings
at the state commission by the higher cost utilities providing significant rate discounts
to their larger customers. In effect, this is a real example of retail competition.

In our political and economic system, when there are large price differences, we
expect that customers will act in their own interest to obtain lower prices. In Ohio, as
elsewhere,? industrial customers must compete in the international marketpiace and
are under pressure to reduce all their costs. Consequently, they constantly lobby
government and their host utility for reduced rates so that they can be competitive.
These pressures, which result from-these rate differences, are an inherent part of our
economic system and an electric utility has no option but to respond to them.

B. Market Forces.

When we consider the issue of retail competition and market prices, and the
question of whether there will be evolutionary or revolutionary change, we must
recognize the role of govemment -- both Federal and state. How a business,
particularly a regulated business, responds to the forces of compstition clearly
depends on government.

The real issue in dealing with retail competition and market forces that we need
to focus on is whether the electric utility industry -- which has both high cost and low
cost producers -- is facing an evolutionary change that will be managed in a thoughtful

and careful way by federal and state regulators or whether the industry is facing a

*See Illinois re: Commonwealth Edison Co., 153 Pub. Utll. Rep. (PUR) 4th 151
(1994); New York re: iti i tom f Elec. and

Gen. Serv., 154 Pub. Util. Rep. (PUR) 4th 19 {1894).
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revolutionary change in which some electric utilities are going to wind up being
dismembered with their customers’, managers' and owners’ blood all over the floor.

Let us identify some of the factors that will help shape the answer. First, when
we use the word competition, it would be helpful to be sure that we are all talking
about the same thing. For an economist, competition is the situation in which the
prices of goods fall to their lowest competitive level. Buyers are assumed to have an
endless supply of willing suppliers and the market excludes no one who is willing to
participate in it. Obviously, when we are talking about competition in the electric utility
industry, this textbook definition is not-going- to work.--The classroom economic model
is important because economic theory tells us that as competition moves prices down,
we can expect that electric consumption will increase. However, this effect is at odds
with another part of our nation’s energy strategy -- the encouragement of
conservation.

But getting back to defining competition at the retail level, are we speaking of
utility-to-utility competition? Competition from new technology? Competition from new
suppliers such as IPPs or EWGs? Competition from new fuel sources? Perhaps all
of these.

For electric utilities, the simpiest definition of competition is that it is anything
that can take your customer and your customer's money away from you. This
definition is important because it requires that we recognize not only what competitive
market forces can do, but also what the Federal and state governments can do. It

recognizes that in our political, economic system, business and government are tied
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together. On the economic or market side, the focus is on having market forces act to
lower rates. Both utilities and commissions have been responding to these pressures
with write-offs and the development of special contracts offering discounted rates, and
the pace to date has been evolutionary rather than revolutionary.

C. State Restructuring Efforts.

Since the beginning of this year, bilis addressing retail wheeling, electric
competition and industry restructuring have been introduced in 13 states: Arizona,
California, Connecticut, Florida, lllinois, Indiana, Louisiana, Maine, Massachusetts,
New Hampshire, New Mexico; Texas and Vermont. - While no state has passed a bill
requiring retail wheeling or restructuring, bills authorizing studies of electric competition
were approved in lllinois, Indiana, New Mexico and Texas. Study bills also are
expected to pass in Connecticut and Maine.

At last count, regulators in 23 states have initiated discussions on retail
wheeling: Arizona, Califomia, Connecticut, lllinois, Indiana, lowa, Louisiana (New
Orleans City Council), Maine, Maryland, Massachusetts, Michigan, Minnesota,
Nevada, New Hampshire, New York, North Carolina, Ohio, Pennsylvania, Rhode
Island, Utah, Vermont, Washington and Wisconsin.'

However, while some states appear to be eager to implement retail competition,
others are not so eager. For example, last week the Maryland Public Service

Commission nixed the idea of retall wheeling'' calling for sensible and progressive

'°Edison Electric Institute, Retail Wheeling and Restructuring Report, June 1995.
"'See Electric Utility Week, MD. PSC Retail Wheeling, August 28, 1995.
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changes such as bidding for all new capacity to take advantage of wholesale
competition. It is important to recognize that the state governments will be making the
decision about the speed at which retail wheeling occurs.

D.  The California Experience.'?

In April of 1994 the CPUC became the first state authority to call for the
complete restructuring of the utility industry. The CPUC issued a proposal (the “Blue
Book"} which promised customer choice through retail wheeling and abolished
monopoly service territories. The Blue Book, however, did not abolish the obligation to
serve. On May 24 of this year-the CPUC by a 3 to-1 vote issued a-proposed.policy
decision adopting the "pooico” or wholesale pool model as its preferred industry
structure, beginning January 1, 1997 with retail wheeling starting after January of
1999.

Under the poolco model, utilities would functionally unbundle generation,
transmission, and distribution, and place transmission under the control of an
independent system operator. The CPUC is committed to preserving the financial
integrity of utilities during the transition and would honor past commitments. Stranded
costs would be recovered.

To address the problems associated with the question of state/federal

jurisdiction, the CPUC has espoused a strategy to engage their colleagues on the

?Due to environmental mandates, there are no coal plants in Califomia. The
heavy guidance of the CPUC and the state legislature also has resuited in some of
the highest electric rates in the country.
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FERC and other state reguiatory commissions in what it calls "cooperative federalism”
-- a "scheme of shared responsibility" in articulating a new industry structure.
IV. ENERGY POLICY ACT

A. Background

A continuing and critically important open question in our politicai/economic
system is the relationship between business and government.

Economic activity of business intrudes on the goveming function -- and
government lays down rules and regulations for the economy -- in an ongoing process
in which our economic-system -and our political order are.integrally connected. The
mix of government and business is one that is dynamic and ever changing.

This is the context in which we should think first about the Energy Policy Act of

1992.

Before we describe the specifics of the Act, it is helpful to look back at our
country’s recent history in developing energy policy and the problems the Act is
supposed to deal with. The major problem is energy consumption.

The United States is the world's largest consumer of energy. With less than
5% of the world's population, we consume nearly 25% of the world's energy use
everyday. In 1990 there were 189 million cars and light trucks in the United States.
Our consumption of oil products is a daily average of 3 gallons tor every person in the
United States. That is more than 25% of all petroleum consumed worldwide everyday.
A significant portion of our oil is imported, contributing significantly to our trade deficit,

so we are dependent on foreign sources.
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In the 70s, we had the oil embargo, which converted energy into a continuing
national issue. President Carter, calling it the moral equivalent of war, identified three
overriding energy objectives for the United States: {1) The shon term objective was to
immediately reduce dependence on foreign oil and vulnerability to supply interruptions;
(2) The medium term objective was to keep U.S. imports low; and (3) The long term
objective was to develop renewable and inexhaustible energy sources for sustained
economic growth.

In the spring of 1977, during the Carter Administration, DOE was created to
provide the leadership to solve the energy problem. As part of that law, Congress
required the President to prepare and submit every two years a proposed nhational
energy plan that would "consider and establish energy production, utilization and
conservation objectives”. The report was to pay particular attention to full
employment, price stability, energy security, economic growth, environmental
protection and the efficient utilization of public and private resources.

Our Presidents and the DOE have dutifully reported to the country and the
Congress every two years on our energy situation. Included as Attachment C is an
appendix taken from a law review article'® that effectively describes our country’s
efforts at developing an energy policy since the Carter Administration. This appendix
was developed simply by copying the tabie of contents of these Presidential and DOE

reports.

See Chandler L. Van Orman, "The National Energy Strategy -- An lllusive Quest
for Energy Security,” 13 ENERGY L. J. 251 (1992).
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The appendix indicates that under President Carter, the emphasis was on
conservation and energy efficiency. Increased production was last. Carter's idea was
proactive government with price and allocation regulations mandating conservation. |t
was under Carter that Congress created PURPA in 1978 which, among other things,
required utilities to buy power from QFs. Also, power plant and fuel acts limited the
use of natural gas as a boiler fuel for electric generation.

Under President Reagan -- increased production became the No. 1 priority.
Reagan's approach was to rely on the private sector rather than government
apparatus to manage energy markets.

President Bush also made energy one of his priorities. He determined to
unleash the free market but said "government intervention will be reserved for those
instances where necessary to remove or overcome barriers to an efficient market
operation.” Bush declared that energy security could be obtained not by reducing
imports of foreign oil but by reducing the importance of foreign oil. Bush -- similar to
Carter, moved “conservation and energy efficiency” to No. 1 and “increased
production* to No. 5.

The point is that the Federal government has reshuffled our energy priorities,
on a regular basis, about every two years. The reasons is that the three Es:
economy, energy, and the environment -- are unextrically linked and interdependent,
and therefore difficult to balance. One cannot really focus on one at the exclusion of

the others, but rather must find a balance among all elements.
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As far as the electricity business is concemed, in the DOE'’s interim report of
April 1990, DOE reported that pecple were concemed about adequacy of electricity
and fuel supplies. Several areas of the country had recently faced shortages of
energy during both summer and winter peak periods of demand and DOE's deputy
secretary Hansen Moore declared "utilities are not moving ahead with necessary
capacity additions because the risk is too great. The industry stands paralyzed by a
lack of confidence that sound business decisions made today will continue to enjoy
public support in the future when subject to perfect 20/20 hindsight."

B. Desert Storm.

The Energy Policy Act of 1992 had its start in the fall of 1990 when Saddam
Hussein invaded Kuwait, ultimately leading to Operation Desert Storm. This crisis
evoked fears of oil price shocks and there were widespread calls for a new national
energy policy. President Bush, in his 1991 State of the Union message, announced
his intention to impose a plan to promote “energy conservation and efficiency,
increased development and greater use of alternate fuels". Howaver, following the
brief Gulf War, the public’s interest in energy policy again began to fade quickly. Bush
quickly released his plan and there were alternate versions submitted by leaders of
the House and the Senate.'* After 18 months of consideration, Congress enacted a

massive piece of legislation with some 30 separate titles designed to change the way

“For an informative history of the development of the Energy Policy Act of 1992
see, Jim Rossi, "Lessons From the Procedural Politics of the Comprehensive National
Energy Policy Act of 1992,* 19 Harv, Envil. L. Rev. 195, (Winter 1995).
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the United States consumes and produces energy. (Included as Attachment D is the
actual index to the Energy Policy Act.)

C. Electricity Titles.

For electric utilities we need to be concemed principally with two titles -- Title 1
and Title VII.

The centerpiece of the Energy Policy Act is Title I, entitled "Energy Efficiency".
This section includes seven subtitles including sections that require state reguiatory
commissions to consider two new regulatory standards. The first standard would
require electric utilities to-employ Integrated Resource Planning or IRP.

Under this section of the Act, when seeking out new energy resources, electric
utilities must look at a full range of alternatives including conservation and demand-
side management or DSM. This is the second new standard, and under it energy
efficiency programs are to be at least as profitable as new energy supply options.

By requiring these activities, the Energy Policy Act increases state regulation
and transfers decision-making conceming future electric power resources from electric
utilities to state regulators.

The second titie of interest is Title VII, in which Congress essentially sought to
encourage competition in the electric utility industry, by amending the Holding
Company Act, creating a new class of exempt wholesale generators, and second by,
providing the FERC with authority to order the wheeling of electricity. In dealing with
our question of evolution vs. revolution, we have to recognize that through the Energy

Policy Act Congress acted to increase both competition and regulation. For there to
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be either rational evolution or revolution, there must be a reconciliation of these

competing ideas of increased competition and increased reguiation.

However, in combining these activities once thought to be mutually exclusive,
Congress did not create a new regulatory system or act to reallocate existing
regulatory responsibilities between the federal and state government. This is an
important and vexing probiem that has yet to be resolved.

V.  THE THIRD REVOLUTIONARY IDEA: INTEGRATED RESOURCE
PLANNING AND UTILITY SUBSIDIZED CONSERVATION PROGRAMS OR
“DSM"

Ancther revolutionary-force affecting the electric-utility industry.is the.interest of
govemment in requiring investments by electric utilities in conservation to reduce
customers’ electricity consumption. These initiatives have variously been labeled
“negawatts: or demand-side management or DSM programs. The object is not to
have electric utilities expand their plant to meet projected electricity demand, but to
require electric utilities to balance supply and demand in the most economic way
possible. In the Act, there is aiso a requirement that this process provide opportunity
for public participation and that the plan that is determined by the state commission be
implemented. More than 30 states have adopted programs for IRP and DSM
initiatives. They have also adopted extensive rules and regulations for preparing an
IRP. How do we square mandated DSM/IRP procedures -- which are centrally
controlled and regulated -- with the competitive/market model that relies on the
decisions of individual consumers? The disturbing answer is that many apparently

believe that government must act to influence market decisions for desired social outcomes.
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In a typical IRP proceeding, an electric utility will prepare and file its load
forecast and a proposed resource plan with the state regulatory commission. The
utility’s filing will normally be developed by following comprehensive state regulations
and will provide foracast data typically looking into the future some 20 or more years.
The utility’s filing will then be subject to review and hearing including representatives
of the public such as the state’s consumer advocate and the commission’s technical
staff; representatives of low income consumers; representatives of large and small
industrial customers; representatives of large and small commercial customers;
representatives of city and municipal governments; and representatives of
environmental groups. Also appearing in these proceedings are representatives of
competing fuels such as, gas, coal, and of course, representatives of alternate power
suppliers, cogenerators, IPPS, and EWGs. Since the proceeding will be reviewing the
utitity’s efforts to balance supply and demand, you may also hear from those
representing heating and air conditioning contractors. The end result is supposed to
be an appropriately-balanced plan reflecting both supply-side and demand-side
programs. Of course, the idea of utility subsidized conservation and competition are

ideas normally thought to be mutually exclusive.
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VL.

THE FOURTH REVOLUTIONARY IDEA: COMPARABILITY AND
TRANSMISSION ACCESS

A. The FERC.

The members of the current FERC were all appointed by President Clinton.

Senator Bennett Johnson (D-La) has labeled the group the "dream team."*

Elizabeth "Betsy" Moler is a Democrat bom in Salt Lake City, Utah. She
has a BA, American University; JD, George Washington University and
has a Capitol hill background, last as senior counsel to the U.S. Senate
Energy and Natural Resources Committee.

Vicky A. Bailey is a Republican bom in Indianapolis, Indiana. She has a
BS from Purdue and is a former indiana URC Commissioner.

James J. Hoecker is a Democrat born in Eagle River, Wisconsin. He
has a BA, Northland College; MA/Ph.D, University of Kentucky; JD from
the University of Wisconsin and is a former FERC staffer.

William L. Massey is a C'emocrat born in Malvem, Arkansas. He has a

JD from the University of Arkansas and Master of Laws from

Georgetown. He served as chief counsel to U.S. Senator Dale Bumpers

(D-Arkansas).

Donald F. Santa, is an Independent and was born in Connecticut. He

has an AB from Duke and a JD from Columbia. He was formeriy

counsel for the Senate Energy and Natural Resources Committee.

B. FERC's Initiatives.

The “Dream Team" hit the ground running with these initiatives and cases:
(@) Initiatives

(1)  Regional Transmission Groups RM93-3-000

'*One assumes the reference is to the U.S. basketball team comprised of NBA

stars that dominated and won the gold medal in the 1982 Summer Olympics and not
the movie of the same name that starred Michael Keaton in the funny story about four
inmates from a mental hospital whose psychiatrist is mugged on the way to a ball
game, leaving the patients to fend for themselves.
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(2)

(3)

(4)

(5)

(1)

(2)

(3)
(4)

C.

Reporting Requirements Implementing Section 213(b) of the Federal
Power Act, RM93-10-000

Inquiry Conceming Transmission Pricing, Notice of Technical Conference
and Request for Comments, RM93-19-000

FERC Policy Statement on Good Faith Requests for Transmission
Access and Responses Thereto Under the Energy Policy Act, PL93-3-
000

Notice Requirements for Section 211 Applications, RM93-22-000

(b)  Section 211 Applications for Transmission Service

Tex-La Electric Cooperative of Texas, Inc., Docket No. TX93-1-000

Cities of Bedford,- Danville; Martinsville-and Richlands, Virginia, Blue
Ridge Power Agency, Docket No. TX93-2-000

Wisconsin Electric Power Company, Docket No. TX83-3-000

Florida Municipal Power Agency v. Florida Power & Light Company,
Docket Nos. EL93-51-000 and TX93-4-000

Comparability and Transmission Access.

On March 29, 1995, FERC proposed a new rule entitled:

Promoting Wholesale Competition Through
Open Access

Non-Discriminatory Transmission Service in
Public Utilities.

RM95-8-000
and

Recovery of Stranded Costs by Public Utilities
and Transmitting Utilities

RM85-7-000

This is the "Mega-NOPR."
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The FERC states that the purpose of the proposed rule is to {1) promote
wholesale competition, (2) remedy undue discrimination in the provision of wholesale
transmission services by public utilities and (3) establish standards that a public utility
or transmitting utility must meet to recover stranded costs through FERC jurisdictional
rates.

Each public utility that owns or controis interstate transmission facilities must
have on file at FERC open access tariffs that offer wholesale transmission services
comparable to those that the utility provides to itself in serving its own power
customers. The tariffs must offer network and point-to-point whoiesale transmission
services, and ancillary services, to any entity eligible to request transmission under §
211 of the Federal Power Act. The FERC also proposed specific tariffs for comment.

Under the proposed rule, each public utility must functionally unbundle its
wholesale transmission services. That is, it must:

1. Quote separate prices for wholesale generation and transmission;

2. Take transmission service for wholesale power sales and purchases

under its own tariffs;

3. Through a RIN (real-time information network), get information about its
transmission system, for its own wholesale power transactions, in the
same way as its competitors do.

The rule also proposes a clearer distinction between transmission and local

distribution faciiities in an attempt to draw a bright line between federal and state

jurisdiction.
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In the Mega-NOPR, the Commission has chosen to exercise its new powers
under the Energy Policy Act of 1992 in a bold and constructive way to order wholesale
transmission service and to further open wholesale markets to competition. The
Commission’s effort, however salutary, leaves unresolved at least three critical
questions.

(1)  What mix of competition and regulation will best serve the public interest

to assure an abundant supply of economic electric energy throughout the
United States?

(2) How is this mix of regulation-and competition to be allocated among the

state and Federal governments?

(3) How are these determinations going to be made?

Drawing lines to determine the appropriate jurisdiction and mix of state and
Federal regulation over electric utilities is critical to the promotion of compaetition.

More important, is who draws the lines: is the development of the answer to these
questions to be left to the Congress?; to the various state legislatures?; to various
state and Federal courts with the Supreme Court having the final word?

The National Association of Regulatory Utility Commissioners (NARUC)
Executive Committee has adopted a statement giving some support to the
Commission’s wholesale competition goals but also posing a challenge to FERC on
the issue of where Federal jurisdiction ends and state jurisdiction begins. At the heart
of the debate between the Federal and state governments is the critical question of

what is the best institutional framework to ensure rational and efficient business
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conduct on the part of utilities to assure the provision of reliable and economic electric
service to consumers.

To deal with the jurisdictional confusion between the two sovereigns over the
regulation of electricity, perhaps the FERC should avoid the adoption of a preemption
principle and instead send a plain message that state legislatures and regulators
should deal with retail competition. If the FERC believes it is unable to do this based
on its understanding of the current state of the law, then perhaps it should take the
initiative to develop a legislative proposal to have the issue resclved by the Congress
and not by the courts.

The statute books of every state contain innumerable laws and regulations
which touch the central nervous system of the competitive order for electric utilities.
Regulatory control of industries affected with a public interest is applied when the
operation of market forces would be inadequate to protect the public. Indeed, under
existing laws, regulatory agencies are required to take compstitive considerations into
account in their decision-making processes along with the many other factors as may
bear on the public interest. In promoting the restructuring of the electric industry, the
real concemn should be with the coordination of regulation and competition to provide a
rational system of controlling business conduct that will meet the current needs of our
nation and our economy. When, as here, there are opposing arguments that the
Congress has thus far failed to deal with on this difficult policy question, the burden of
reconciling regulatory and competitive objectives, absent action by FERC, will be

passed to the judiciary with the Supreme Court acting as final arbiter. Common sense
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should tell us that these policy questions should not be resolved in an adversarial
context. A court has none of the resources for the legislative-type investigation
needed to reach rational and productive decisions with respect to the best means of
ordering economic behavior in the public interest. The political tools of policy-making -
- bargaining, advocacy, negotiation and compromise -- are the means by which
workable solutions can be found to these issues, and those tools should be employed
to build a consensus with all parties with a vested interest in restructuring.
Vil. New Directions

A Electric Utilities-are Traveling on Different Paths.

(1)  Diversification Efforts

(2) Mergers and Acquisitions

(3) Foreign Ventures

(4) |PP/EWG Development

(5) Conservation Subsidiaries

(6) Payments to Appliance Manufacturers to Produce More Efficient

Appliances (Golden Carrot Investments)

(7)  Electric Cars

(8) Transmission Haves v. Have-Nots

(9) Loop Flows

(10) Decline In Level of Cooperation With Interconnected Neighbors
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B. State Commissions are Also Traveling on Different Paths
(1)  Approach to IRP Proceedings

(2) Externalities

(3) DSM

(4) Revenue Decoupling

(8) Incentive Rates

(6) Competitive Bidding

(7)  Retail Wheeling

C.  Coal and Electricity Markets.

What does the future look like for coal and electricity? Current coal industry
reports have one group of analysts forecasting that coal's share of U.S. electricity
production -- which is currently around 56% -- will decline to about 52% by the year
2000. Another, presumably just as leamed, expects the use of coal for electric
generation to increase to 60%. The difference in perception recalls an old story on
market research.”® It seems that some years ago a top shoe manufacturer decided
to determine the market potential for its shoes in one of the world's lesser developed
countries. Being very cautious the shoe manufacturer employed two independent
market research firms, Each firm dispatched its own group of market consuitants and

conducted its own market study. In due course the shoe manufacturer received two

“Glenn G. Wattley and Lenore West, *A New World of Chalienges and
Opportunities for Coal Producers Serving the Utilities Industry," Coal, p. 52, June
1995.
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reports. The first report concluded -- No market here. Nobody wears shoes. The
second report concluded -- Great market here. Nobody wears shoes and there are no
competitors.

The story is not to be critical of market researchers but to point out that when
people talk about the outlook for coal and electricity, we tend to hear about either a
doomed market or a booming one.

ViIll. Conclusion

Let's sum up the problems the Energy Policy Act of 1992 set out to solve.

1. We consume too much energy.-A big part of it is driving-around in 189
million cars and light trucks.

2. We need to reduce our dependence on foreign oil.

3. People are concemed about their supply of electricity because utilities
are reluctant to build. People also are concemed about energy production and
consumption and what that is doing to the environment. The answer appears to be to
increase energy efficiency, which will reduce poliution, our dependence on imports and
reduce the cost of energy.

As we look at the Energy Policy Act, we can ask if there really was
congressional action on these concems. But as we look at the revolutionary and
evolutionary forces that are changing the industry, we must still ask is there a clear
vision of where the electricity sector is going, how it is going to get there and why we

think that its a good idea to go there in the first place.
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Attachment A

P R P A o "

LEGAL qqﬁcfs

NOTICE OF REQUESTS
FOR PROPOSALS

Southwestern Public Service Company (SPS)
headquartered in Amarillo, Texas, intends to
issue five Requests for Proposals (RFPs) on
September 15, 1995 in an all-source bidding
process. The RFPs are expected to be issued
tor Demand-Side Management Alternatives,
Interruptible Loads, Supply-Side Resources, |
Renewable Resources and Off-System Power
Purchases. SPS expects to procure approxi-
mately 200 MW of capacity to be on-line as of
-June 1, 1998 and an additional 100 MW to be
on-line as of June 1, 1999. Parties wishing to
receive a copy of an RFP should indicate which
RFP and contact: -

Southwestern Public Service Company
Attention: Mr. Alan Higgins
Mail (USPO) ... P.O. Box 1261
Amarille, TX 79170
Courier . . . Sixth and Tyler, Suite 2401
Amarillo, TX 79101
Voice . . . (806) 378-2150
Fax . .. (806) 378-2181
E-Mall . . . alanh@arn.net

- i —— -

B6 THE WALL STREET JOURNAL FRIDAY, SEPTEMBER 1, 1995
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Attachment D

SECTION 1. SHORT TITLE; TABLE OF CONTENTS.
(a) SHORT TITLE.—This Act may be cited as the
“Energy Policy Act of 1992”.

(b) TABLE OF CONTENTS.—
TITLE |—ENERGY EFFICIENCY
Subtitle A—Beildings
101. Building energy efficency standarda
102. Residential energy efficiancy ratingn.
103. Energy offficant Lighting and building centars.
104 Manufactured housing energy efficisncy.

105. Energy efficient mortgages.
106. Energy officient mortgager pilot pregram.

Suobtitle B—Utiities

FEErey

111. Eaccuragement of iovestments in eonsarvation and energy ofSciency
by dectric utilities.

112. Eoargy efficiency granvts to Stata reguiatory anthortties.

113. Tennesses Valley Authority least-csst planning program.

114. Amendment of Hoover Power Plant Ast.

115. Encoursgement of investznants in esnservation and epergy officiency
by gas utilitise

Sabtitle C—Appliance and Equipment Energy Efficiency Standards

121. Energy efficiency labeling for windews and window sywtams.

122. Energy wnservation requirements for certain commaervial and indus-
trial equipmant.

123. Energy conssrvation requirements for certain lamps and plambing
products.

124. High-intensity discharge lamps, distribution transformers, and small
dectric motors.

125. Energy officiancy informatien for ssmmerdial office equipment.

126. Enargy efSSciency information for laminaires.

127. Report ca the potantial of esepmntive advanced appliance develop-
ment.

128. Evaluation of utility early replasement programs for applisnces.

Sabtitle D--Iadustrial

131. Eaergy efficiency in industrial fasilities.

132. Proosss-criented industrial emaryy sfficiency.

133. Industrial insclation and sadit guideines

Sabtite E—State and Leml Assistance

14]1. Amendments to State ensrgy comservation program.
142. Amendments 10 low-income waatharimtion program.
143. Energy Extension Sarvics progna

Sabtitle F-=Fedaral Agency Energy Managemaent
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151. Definitions.

152. Federal energr management amendmenta.

153, General Sermces Adminurtration Federal Buildings Fuad.

154. Report by General Services Administration.

155. Energr saviags performance contracts.

156. Lotergovernmental energr management planning and coordination.

157. Federal agency energy management training.

158. Epergy audit teams.

159. Federal energy cost sccounting and management.

160. Inspector General review and agency accountability,

161. Procurement and identification of snergy efficient pmdneu.

162. Federal energy efficiency funding stady.

163. United States Postal Servics energy regulations.

164. United States Postal Service building energy survey and report.

165. United States Postal Servios energy management report.

166. Epergy management requirements for the United States Postal Serv-
e,

167. Government contraet incentivea.

168. Energy management requirements for congressional buildings.

Sobtitle G—Miscellanecus

171. Eneryy information
Sec. 172. District heating snd cooling programa.
Sec 173. Study and report on vibration reduction techoologiss.

£F EEFPPELErsepyysys

£

TITLE O—NATURAL GAS

Sec. 201. Fewnr restrictions on certain natural gus imports and exports.
Sec. 202. Sense of Congress.

TITLE MI—ALTERNATIVE FUELS—GENERAL

i
|
i

0‘! Becognition and incentive swards program.
308. Moasurement of altarnasive fosl use.

Sec. 310. General SBervisss Administration report.
Bee. 311. United States Postal Servics.

TITLE IV—ALTERNATIVE FUELS—NON-FEDERAL PROGRAMS

Sec. 301. Definitions,

Sec. 302. Amendments to the Energy Pobey and Conservation Ast.
Sec. 303. Mininmm Federal fleet requirement.

Sec. 304. Befueling

Sec. 305. Federal agwey promotion, sdocation, and soordination.
Sec. 3

Sec 8

Sec

program.

Sec. 408. Federal Energy Regulatory Commission anthority to approve recovery
‘of eartain expenses iz advance.

Sec. 409, State and losal ineentives programas.

275



Sec. 410. Altermatve foel bus progmm.

Sec. 411. Cernficanon of training programs.

Sec. 412. Alternative foel use 1o nonroad vehicies and engines.
Sec. 413. Reports o Congress.

Sec. 414. Low interest loas program.

TITLE V—AVAILABILITY AND USE OF REPLACEMENT FUELS, AL-
TERNATIVE FUELS, AND ALTERNATIVE FUELED PRIVATE VE.
HICLES

501. Mandate for alternative fue providers.

502. Replacement foel sopply and demand program.

503. Replacement foel demand setimatas and spply information.
504. Modification of goals; additional rulemaking suthority.
503. Voluntary supply commitmants.

506. Technical and policy analysis.

507. Fleet requirement program.

508. Credita.

509. Secretary's recommendations to Coagress.

510. Effect on other lawan.

511. Prohibitad acts.

512. Enforcament.

513. Powers of the Secretary.

514. Anthorizstion of appropristions.

TITLE VI—-ELECTRIC MOTOR VEEICLES
Sec. 601. Definitions.
Sobtitle A—Electric Motor Vehicle Commercial Demonstration Program

FEEREERERREYLY

Sobtitle A—Exampt Wholesale Geoerators

Sec. 711. Public Utility Holding Company Ast reform.

Sec. 712, Stats considerstion of the effects of power parchases on utility cost
of apital; comsideration of the affacta of leversged capital
strustares ou the reliabiity of wholesals power msllary; and cou-
sderstion of adequate fuel mpplies.
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alites.
714. Books and records.
715. lovestment in foreign utibes

£y

Sobtitte B—Federal Power Act; Interstate Commeree in Electricity

721. Amendments to section 211 of Flederal Power Act.
722, Transmission services.

723. Information requirements.

724. Sales by exempt wholssale generators

725. Penaltiss,

726. Definitions.

FEEEey

Sabtitie C—State and Local Anthorities

4

731. State authoritiea,

TITLE VII--HIGH.-LEVEL RADIOACTIVE WASTE

801. Nudclear waste disposal
802. Office of the Nuciear Waste Negutiator.
803. Nuclear Waste Management Plan

TITLE IX—UNITED STATES ENRICHMENT CORPORATION

Sec. 301. Establishment of the United States Enrichmaent Corporation.
Soc. 902. Conforming amendments and repealers.

Sec. 903. Rastrictions on mucisar exports.
Sec. 904. Seversbility.

TITLE X—REMEDIAL ACTION AND URANIUM REVITALIZATION
Sobtitle A—RBemaedial Action st Astive Processing Sites

Sec. 1001. Remedial sction program.

Sec. 1002. Begalations.
Sec. 1003. Anthorisation of appropriations.

Sec. 1004. Definitions.

See. 1011. Overdoed progrm.

Sec. 1012. National Strategic Ursbium Ressrve.
Sea 1013. Sale of remaining DOE inventoriss.
Sec. 1014. Responsibility for the industry.

Sec. 1015. Aunmal wraniom purchass reports.
Sec 1016. Uraninm mventory study.

Sec. 1017. Regulstery treatmant of sranium parchasss
See 1018. Definitions.

Subtitls C—Ramadial Action at Inactive Processing Sites
Sec. 1031. Uraniom Mill Tailings Radiation Coatrol Ast extsnsion.

TITLE XI—URANIUM ENRICHMENT HEALTH, SAFETY, AND
ENVIRONMENT ISSUES

Sec. 1101. Urenimm eorichment beslth, safety, and eavironment isses.
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1102 Lwennng of AVLIS,
1103 Table of contents.

TITLE XI-RENEWABLE ENERGY

1201. Parposss.

1202. Demonstration and commercial application projects for renewable
energy and energy oficiancy technologies.

1203. Renewable energy export technology training.

1204. Benewshle energy advancement awarde

1205. Stody of taz sod rate treatmest of renewable energy projects.

1206. Study of rice milling enargy by-product marketing.

1207. Duties of intaragency working group on reaswable energy and en-
ergy efficency aports.

1208. Study of export promotion practioss.

1209. Data syvtam and energy technology evaluation.

1210. Outreach.

1211. Innovative renewable snergy tachnology transfar program.

1212. Renewnhle energy production incentive.

TITLE XIH—COAL

Subtitle A—Raegearch, Development, Demonstration, and Commarcial
ADohicats

1301. Coal ressarch, developmant, demonstration, and commercial applica-
tion programs.

1302. Coal-fired diesel engines.

1303. Clean coal, waste-to-energy.

1304. Noafoe use of ccal

1305. Coal refinery program.

1306. Coalbed methans recovery.

1307. Matallurgical coal development.

1308. Utlisation of coal wastes.

1309. Undarground coal gusification

1310. Lowrank coal research and development.
1311. Magnetobydrodynamion.

1312. Oll sbetitation through coal liquefaction.
1313. Antherization of appropriations.

Sabtitis B—Clean Ceal Technology Program
1321. Additional dean coal teshnalogy solicitations.
Sabtitle C—Other Coal Provisions

1331, Clean eoul teshoology export promotion and interagency coordina-
thon.

1332. Innovative dean coal technology trensfer program.

1333. Coavntional soal tachnelogy trensfer.

1334 Study of utilization of wal combustion byprodusts.

1335. Calmlation of svoided cest.

1336. Coal foel mixtures.

1337. National dearinghouse.

1338. Coal exporta.

1339. Ownarship of coalbed methans.

1340. Establishment of data bass and study of transportation rates.
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1341, Anthonzanon of approprations.

TITLE XIV—STRATEGIC PETROLEUM RESERVE

1401. Drawdown and distribution of the reserve.
1402. Expansion of reserve.

1403. Avuilabnlity of fanding for leasing.

1404. Purchase from stripper well properties.
1405. Redesignatior of isiand Statss

1406. Insniar areas study.
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TITLE XV—OCTANE DISPLAY AND DISCLOSURE

150]1. Certification and posting of antomotive foel ratings.
1502. Increased sothority for saforvement
1503. Studies.

£8¥

TITLE XVI--GLOBAL CLIMATE CHANGE

1601. Report
1602. Least-cost energy strategy.

1603. Director of Climate Protwation.

1604. Assessment of alternative policy mechanisms for sddressing green-
" bouse gus emissions.

1605. National inventory and velmntary reporting of greenhouse gases.

1606. Repeal

1607. Conforming amendmaent.

1608. Innovative environmental technology trunsfer program.

1609. (lobal climate change respense fond

TITLE XVO—ADDITIONAL FEDERAL POWER ACT PROVISIONS
Sec. 1701. Additional Federal Power Aet provisions.

TITLE XVIIl—OIl, PIPELINE REGULATORY REFORM
1801. Oil pipeline ratemaking methodology.
1802. Streamlining of Commissien procsdnres.

1803. Protaction of certain existing rates.
1804 Definitions.

TITLE XX~GENERAI, PROVISIONS; REDUCTION OF OIL
VULNERABILITY
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2001. Goala.
Subtitle A—O0i and Gas Sepply Enhancement

2011. Enhanced oil recovery.

2012. Ol shale.

2013. Natural gas smpply.

2014. Natoral gas end-use techaslogies.
2015. Midoontinent Energy Ressarch Center.

2021, Genaral trangportation.
2022. Advanced sutomotive fusl sconomy.
2023. Alternative fuel vehicle pregram.
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2024, Biofuels user faciliry.

2023, Electne motor vehicies and associated equipment research sand de-
velopment.

2026. Renewable hydrogen epergy.

2027. Advanced diesel emissions program.

2028. Tedecommuting study.
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TITLE IXI—-ENERGY AND ENVIRONMENT

Sabtitle A—lmproved Energy Bficiency

Sec. 2101. General improved energy efficiency.

Sec. 2102. Natural gus and electric heating and cooling technologies.
Sec. 2103. Pulp and paper.

Sec. 2104. Advanced buildings for 2005.

Sec. 2105. Electric drives.

See. 2106, Stesl, aluminnm, and metal resparch

Sec. 2107, Improving efficiency in energy-intensive industries.

Sec. 2108. Energy officient environmental program.

Sabtitle B—Electricity Generation and Use

Sec. 2111. Reaewnhie energy.

Sec. 2112. High efficiency heat enginss.

Sec. 2113. Civikian nuclear wasts.

Sec. 2114. Fusion eneryy.

Sec. 2115. Foul calls.

Sec. 2116, Environmental restoration and waste mansgement program.

See. 2117. High-tamperature supersoaductivity program.

Sec. 2118. Electric and magnetic fialds research and public information dis-
samination program.

Sec. 2119. Spark M. Matscnage Renewable Energy and Ocean Technology
Centar.

Sabtitle C—Jddvanced Nodsar Reactors

Sec. 2121. Purpoess and definitions.

Sec. 2122. Program, goals, and plan.

Sec 2123. Commaersialization of advansed light water reactar technology.
See. 2124. Pretotyps damonstration of advanced nndear reastor technology.

Sec. 2125. Rapeals.
Bec. 2126. Anthorimation of approprintisss.

TITLE XXII--ENERGY AND ECONOMIC GROWTH

Sec. 2201. Natiomal sdvanced materinls isitiative.

Sec. 2202. National advanosd masuficturiag tesbnologies initiative.
Sec. 2203. Supporting ressarch and teshnisal analysia

Sec. 2204. Math and ssiance edncation program.

See. 2205. Integration of ressarch and development.

See. 2208. Definjtions.

TITLE XXIII-POLICY AND ADMINISTRATIVE PROVISIONS

Sec. 2301. Policy on major constructioa projects.
Sec. 2302, Enargy ressarch, dsvelopmast, demonstration, and sommereial apphi-
aatien advisory board
Sec. 2303. Amendments to existing law.
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2304. Management plan

2303. Coms related t¢ decommispioning and the storage and disposal of
noclesr waste.

2306. Limns on participation by eompanies.

2307. Upcosted obligations.

TITLE XXIV—NON-FEDERAL POWER ACT HYDROPOWER
PROVISIONS

2401. Rights-of-way on certain Federsl lands
2402. Dams in national park systam unity

2403. Third party contracting by FERC.

2404. Improvement at existing Federal facilities.
2405. Water conservation sad enargy production.
2406. Federal projects in the Pacific Northwest,
2407, Cerwin projects in Alaska.

2408. Projects oo fresh waters in Stata of Hawnii
2409. Evaluation of development potential.

TITLE XXV—COAL, OIL, AND GAS

2501. Hot dry rock geother 18l enargy.
2502, Hotdrymk grothermal energy in eaxtarn United States,

2504. Surfsecan‘Anmplmm

2505. Feders] lignite coal royalties.

2506. Aoquired Federal land mineral receipts management.
507. Reserved oil and gua.

2508. Certain outstanding oil and gas.

2508. Fedaral onshore o and gas leasing.

2510. Oil placer claims.

2511. Oil shale claims.

2512. Health, mfety, and mining tachnology research program.
2513. Assistance to mmall coal operstors.

Sec. 2514. Sarface mining regulations.
Sec. 2515. Amendmant to Sarface )Gning Act.

TITLE XXVI—-INDIAN ENERGY RESQURCES

Sec. 2601. Definitions

Sec. 2602. Tribal conwaltation.

See. 2603. Promoting enargy rescures developmaent and enargy vertial integrs-
tion on Indian reservations.

Sec. 2604. Indian energy rescurce regulation.

Sec. 2805. Indian Energy Resources Commisvion.

Sec. 2606. Tribal government snargy assistanes program.

TITLE XXVII--INSULAR AREAS ENERGY SECURITY

Sec. 2701. lasiar areas snargy assistance program.

Sec. 2702. Definition.

Sec. 2703. Kleetricity requiraments in Trast Territory of the Pacific Islands
Sec. 2704. PCB dieanup in Marsball Isiands and Federated States of Microne-

TITLE XXVII--NUCLEAR PLANT LICENSING
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Sec 2001,
See. 2002
Sec. 2403,
Sec. 2804,
Sec. 28035,
Sec. 2806.
Sec. 2807,

Cuorobined licenses.

Pust-construenon besrings vn combuned licenses.
Rujemaiang.

Amepdment of & combined license pending s hearing.
Judicial review.

Effect on pending proceedings.

Conforming amendment.

TITLE IXIX—ADDITIONAL NUCLEAR ENERGY PROVISIONS

. 2901,

. 2903.

. 2904.

See. 3001,

£
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Sec. 3021.

Sec
See. 2902,
Sec
Sec

3002.

3011
3o12.
3013.
3014.
3015.
3016,
3017,
Sec. 3018.
Sec. 3019.
Sec. 3020.

State authority to reguiate radiation below level of NRC regulatory
copoern.

Employee protaction for anclear whistiehlowers.

Exemption of certain ressarch and educational licensees from anncal
charges.

Study and implementation plan on mafety of shipments of plutonium
by sea.

TITLE XXX—MISCELLANEOUS
Sabtitle A—General Provigions

Ressarch, derdopment, demonstration, snd commercial application
activities.

Cont sharing.
Sobtitle B—Other Miscallansous Provisions

Powerplant and Indestrial Fuel Use Act of 1978 repeal.

Alasks Natural Gss Transportation Act of 1976 repeal.

Geothermal beat pumpe.

Use of epergy futures for foel purchases.

Energy mubaidy study.

Tar sands.

Amendments to title 1] of the United States Code.

Radiation exposure compensation.

Coasitative Commimnon on Werters Hamisphere Enargy and Envi-
roament.

Dissdvantaged business enterprims.

1 SEC. 2 DEFINITION
2 For purposes of this Act, the term “Secretary”
3 means the Secretary of Energy.
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MATRIX OF RETANl. WHEELING AND COMPETTTION ACTIVITIES IN THE STATES Jume 1995
State Reguistory Commission Actions Lagisiative Actions Comments/Other
Alahasgs
Alasika
Arizona Restroctering Inguiry rontinues in Retail Wheeling Bill Died
workshops
Arkansas
California Proposed Decision adopting Poolco Legis. and Hearings om restructuring Comments on PUC propesal due 7/24,
5/24/95 replies 8/23
Colorade
Conpecticut Restructuring Inquiry expected 7/95 Study bill expected to pass Retail Wheeling rejected by DPUC 9/54
Dalaware Alternative Regalation bill expacted to Garar Task Force repan 5/%4
pass
D.C.
Florida Study bill died
Georgia
Hawaii PUC to investigate NUG competition
Idabe
Ilinois Task Force report isswed 5/1 Study Bill passed, Ratail Wheeling Bill Follow-on Task Force meetings scheduled
defested
Indiana Informal discussions on competition Alternative Reguistion and Study Bill
bocaane low 4/95
lowa Retail competition inquiry hearing 4/95
Kansas Eduestisual hearing on retail wheeling
sat for logislative interim
Kentucky /2 /%4 canfarencs on vetail wineling
Louisisna Petition for sell-service wheeling pending | Retail wheeling bill introduced New Orleans PUHCA and competition
inquiry
Maine Stranded Cost Rulemaking terminated Rotsll Whesling, Muai bills defested; Rate, competition, Muri matters before
Study bill expected to paas. ruc
Maryland Competition inquiry order expected §/93
Massachusetts Restructering isquiry, incentive reg NOI | Retail Whanling, Discount, Muni & Rade, competition, restrecturing,
finsl order 2/95, wwires aceess bidding study bills pending collaborative and retail whoeling
pilot proposed propasals.
Michigan ALJ whesling experiment rute docision Detroit Edison federal appaal of PSC
1/95; PSC final order expected interim decision dismissed witheut
prejustice
Minnesots Investigation of competition spened 4 /95
Mississippi
Missouri
Montana
Nebraska
Nevada Inquiries to inform PSC retail wheeling Siudy bill expected to be introduced Retail wheeling lawd for 1 new plant /93
restructuring impacts on stale
N. Hampshire Competition roundisble; Resaller May Retail Wheeling pllot and stwdy bill Roandiable report due 6/95
Sell at Retail §/31/95 panding other bills deferved
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T New Jersey Retail Wheeling inquiry expected later Alternative Reg. and Flex. rate bill Energy Plan adopted 3/95
New Mexico PSC commissioned retail wheeling Retail Whesling, discount, diversification | Study cmte recommended further study of
reports bilis died; study bill passed retail wheeling 1/95. Study bill vetoed
New York Competition inquiry continues; Ratail Draft bill for in-service area retaij PSC colloborative on principles & models
Wheeling petitions; NUG Retail Sale wheeling for NUGs renegotiating 6¢ continue
Appealed contrasts, circolated
N. Carolina Petition for retail wheeling inquiry 2/8
N. Dakota PSC to open alternative regulation
rulemaking
Ohio Roundtable discussions on competition Reintroduction of retail wheeling bili Meetings with retail wheeling legislator;
continoe expected; 1994 bill died power supply matters
Oklzshoma Rulemaking on special contracts voted
2/10/95
Oregon Bill introduced to clarify PUCs
alternative regulation authority
Pennsylvania Retail wheeling inquiry order expected
6/95; Retail Wheeling petition
Rhode Island Colloborative principles on restructuriag Bill to remove utility franchise to serve Industrial park selected non-utility
& retail wheeling filed 5/12/95 industrial park pending 5/12/95 supplier
S Carvlina
S. Dakota
Teanessee
Texas Legislation passed expanding wholesale Passed Bill did not address retail or seld-
competition, sstting competition study; service wheeling
retail wheeling deleted
Utah PSC participating in informal
restructuring/compstitions discussions
VYermont Roundtable discussioas continoe; report Retai]l Wheseling study bill died Large user group formed
expected 7/95
Virpnia *Muni - lite® request
Washington Competition inquiry coutinnes
W. Virginia
Wisconsin Competition inquiry continues with
advisory committee recommendations
due 9/95 PSC report 12/95
Wyaming Conference 10/%4
e —— .
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At the Fourth Annual Clean Coal Technology Conference
Thursday, September 7, 1995

Presentation of Thomas J. Grahame
U.S. Department of Energy
"Current Externalities Issues: Update on Economics and Science"

When I saw that Fred Palmer was speaking on externalities today, and that he was speaking
before me, I recognized that with regard to the legal status of externality issues in the various
states, the field would be preempted. Instead, my talk today goes beyond the kind of talk that
I have given on externalities previously. While my previous talks looked at issues in individual
states, today I am not going to do very much of that, partly because of Fred's discussion, but also
partly because it is very clear that the trend toward monetization in individual states seems to be
coming to a halt pretty fast for a number of reasons.

However, there are other issues, such as cost-benefit analysis, that are quite important and which
tie in very closely with externalities issues. These will be the themes of my talk today. There
are increasing calls for cost-benefit analysis, increasing calls for "good science". The academic
community has been calling ever more loudly for a couple of decades for more cost-benefit
analysis, and in the last 5 years or so politicians have also been calling more loudly for "good
science” (whatever that means) and for more cost benefit analysis.

There is a perception is that we have a lot of laws and regulations that were passed without the
benefit of this kind of examination. Many perceive that perhaps we would not have in place
(certainly not in the form they are in right now) laws like the present form of the Superfund law.
There are water safety iaws and regulations controlling pesticide concentrations in water to a few
parts per billion, even if most scientists believe risks from such tiny concentrations are negligible,
and without apparent regard of the costs to, or desires of, affected communities. Other areas
where some believe that cost-benefit analysis and/or "good science" could be usefully applied
would include the Delaney clause, and (I would argue) some of the early externality values.
There is in fact a close relationship between the calls for "good science" and cost benefit
analysis, and newer externality values that have recently been published. I will discuss these
"good science" externality values in a few moments.

I'll summarize my main points and then address a couple of them in greater detail. The first
point is that the early "proxy", externality values constituted "bad science." These early values
were not based on any estimate of damage, and as most of you know, the theory of externalities
is that if there is some impact, positive or negative, that is not reflected in the price of a good,
then the customer is not seeing the full price of the production and/or consumption of that good.
In the case of pollution, normally the externality would be damage, so there would need to be
some scientific calculation of that net damage. These early proxy values simply did not examine
damage. Proponents of these "proxy" values simply said, we know there is damage but we can't
figure out what it is, it's too complex. So we'll try a different method. This is bad science: there
is no physical science, and bad economic science.
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My second point, corollary to the first, is that environmental cost-benefit analysis needs good
science estimates of net, actual impacts. If you are going to do cost-benefit analysis of
environmental laws or regulations, and you want to base the analysis on good science, you need
gconomic tools to estimate dollar values for environmental impacts. You can't do cost-benefit
analysis of an environmental law or regulation unless you can put dollar values on the impacts
of the pollutant, if that is what you are looking at. So cost-benefit analysis needs good science.

Third point: in my judgement, we are beginning to develop such good science studies. In the
context of externalities, these studies are called "damage function method" (DFM) studtes, and
they are simply studies that attempt to explicitly and carefully 1dentify and quantify all important
impacts, and put a net economic value on them. We now have some studies that I would argue
use this pood science method. Oak Ridge National Laboratory, with Resources for the Future,
has done studies for the Department of Energy which took about 3 years to complete, and there
is now a study from New York State which utilized some of the experience of the Oak Ridge
study and was completed in a shorter time.,

T do need 10 say, however, that while use of the damage function method is a necessary condition
for a "good science” externality study, it is not a sufficient condition. There is another study,
done by Pace University Law school, which some economists would say was a sloppy attempt
to try to estimate damage costs. The Pace study developed numbers that attempted to represent
damage, but scientists that have reviewed the study found that the job done in that study was
simply not adequate. So the DFM is necessary but not sufficient for a "good science"
examination of externality values.

The fourth point is that difficult issues remain on both the cost side and the benefit side for cost-
benefit analysis. The Oak Ridge and the New York studies are state-of-the-art, but that doesn't
mean that they are necessarily good enough to do the kind of cost benefit analysis that will be
accepted by economists or by the public. The faults, such as they may be, lie not with the
studies themselves, but with the current state of economic science. These issues must be
addressed before political bodies and the public can have confidence in the results.

The last issue, that the future of externality values at the state level is uncertain, has been covered
by many speakers, here and elsewhere. The advent of competition may put the last nail in the
coffin of expanding state use of monetized externalities, at least in the near term.

Going back to the third and fourth points, regarding cost benefit analysis, let me introduce what
may be the question of the day: could, and would, cost-benefit analysis justify lowering ambient
air quality standards? This is the kind of issue, rather than externalities, that good DFM science
may most likely be used to address in the near term. Currently, EPA is going through the
process of examining air quality standards for three pollutants -- ozone, particles, and sulfur
dioxide. By law, EPA cannot consider cost-benefit analysis in establishing the national ambient
air quality standards (NAAQS), but that doesn't mean that the government can't do the analysis.
The public, politicians, and academics will want to know if we are getting our money's worth
when we require lower pollution levels, but at higher costs of goods and services, and attendant
impacts on incomes and jobs.
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I mentioned the damage function method: I will be quick and run through how the DFM works.
In the first stage, dispersion and deposition of air emissions from a source, e.g., a new power
plant, are modelled. In the second stage, changes in environmental quality are estimated. For
this, modelers need baseline levels of ambient air concentrations. The increment of emissions
over baseline is added, incremental deposition is determined, and any change in net ecosystem
impacts as a result of the incremental change in deposition 1s examined. This is the change in
environmental quality. For instance, a reduction in sulfur dioxide emissions might improve water
acidity in a given watershed. Third, environmental and social impacts are estimated: these would
include changes human health and ecosystems. It appears that most of the damage from air
pollution, in economic terms, may have to do with human health impacts. There is controversy
in the epidemiological studies which appear to find adverse human health impacts at
contemporary pollution levels, but there is less above this line [see chart] than below.

In the fourth stage, economists try to determine economic values for damages or changes in well
being, measured by economic studies of willingness to pay for reduced risks to health or
environmental values, or willingness to be compensated for higher risks. An example of
economic valuation would be the determination of the dollar value of reducing the risk of hospital
admissions that may be linked to environmental conditions, or reducing the potential risks of
premature mortality.

Most of these studies -- the Pace University study, the epidemiological studies, and the economic
valuation studies -- are difficult to do. Unsurprisingly, proponents of different viewpoints all
seem to have studies demonstrating the reasonableness of their viewpoint. It may take several
years before consensus is approached, an several more years before controversy dies down.

Mark Twain, a century ago, found many of these same kinds of issues were present then. They
probably will be here a century from now, as well. If there are big ticket expenditures, if several
interest groups are involved, and if the science is difficult, then you are likely to find spin control
and opportunism. Indeed, we have this call from academia for good science precisely because
there is a perception that in heated political debate, science has often taken a back seat to the
passion of the moment, or to the spin control of the moment.

With this in mind, I'd like to share with you Mark Twain's view, from a century ago, on these
issues. As background, here are two late 19th century academic calls for good science [see
slide], "It is a capital mistake to theorize before one has data. Insensibly one begins to twist facts
to suit theories, instead of theories to suit facts" -- Sir Arthur Conan Doyle. Another quote [see
slide}. "It is also a good rule not to put too much confidence in experimental results until they
have been confirmed by theory." -- Sir Arthur Eddington. And now, Mark Twain's pithy view
[see slide]: "First get your facts; then you can distort them at your leisure."

A brief word on some activities at selected state regulatory agencies. Most of the states that have
monetized values also note that if offsetting your pollution is the least cost of dealing with it,
offsetting would be allowed and/or encouraged. For instance, in Wisconsin there is an externality
cost for CO, of $15 a ton. Regulators encourage any incremental builder of a facility that emits
CO, to offset their emissions by tree planting, which is much less expensive. Fred Palmer has
already mentioned Minnesota. I'll mention that while the staff in New York State is
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recommending fairly high externality values, as the state reviews its present policies, an ALJ is
recommending no monetized values at all, primarily because of the impacts of competition. The
new study I mentioned, using the damage function method, might be adopted as well, but the
ironic fact seems to be that the DFM values reflect damages with economic values that are so
low that it probably wouldn't make much sense to adopt them because they probably wouldn't
have any impact. The main benefit of adoption might be to reassure the public that damages
from new plants are very small.

Turning to the main subject I'd like to bring to your attention today, this is what I call state-of-
the-art good science that may not be "good enough" good science [see slide]. After summarizing
the findings of these studies, I'll tell you why some people might find that "state-of-the-art" might
not yet be "good enough” science.

Here are the mean damages from the two studies I mentioned. This is the Qak Ridge study for
the southeast site, this is the RCG Sterling site in New York state. Looking at all the
externalities which they thought they could quantify, starting from the coal-mine, the Oak Ridge
study found total monetized externality values of about 1.2 mills at the southeast site. For the
relatively populous New York state area, the monetized value was 2.6 mills, compared to private
costs of over 60 mills. Externalities represent about 2-4% of total costs, looking at both studies.
I would also add that both of these studies assumed the new unit would have NOx emissions
equal, or nearly so, to the 1990 new source performance standard (NSPS) of .6 pounds/mmbtu.
Since the state-of-the-art coal plant will be much better than this, the NOx numbers will come
down 50% or more. The bottom line: (1) these studies show damage function studies are quite
feasible today, and (2) they also demonstrate that for a new pulverized coal plant, not even a
state-of-the-art plant that substantially exceeds NSPS, monetized externality numbers are
extremely low.

The only -major externality value that is not on the charts summarizing these studies is CO,,
because we can't get anywhere near doing a damage function method for CO, today. I'm sure
Fred will amplify on this theme for you.

Basically, if you are going to look at the regulation and laws from a cost-benefit viewpoint, you
must compare them to costs in the same metric, that of dollars: this is the essence of cost-benefit
analysis. On the cost analysis side, although there is always some controversy, traditionally you
simply had out-of-pocket costs. If you had to supply catalytic converters on automobiles, the cost
side included the extra cost of buying the converters, times the number of cars sold with the
newly-required converters. The cost of scrubbers, in electricity production, included the costs of
both building and operating the scrubbers.

On the benefit side of the analysis, it turns out that if you look at the ORNL and New York
studies, the vast majority of monetized externality costs from the criteria air pollutants, perhaps
surprisingly to some, are not costs to do with the ecosystem, acid rain, etc. Virtually all such
costs from the hypothetical new power plants, small though they are, stem from potential health
impacts.
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Let's look at these impacts of lower pollution. EPA has done an excellent job of compiling, in
their draft Criteria Document for particulate matter, a large number of statistical studies
examining the relationship between pollution levels and health impacts. For instance, several
studies of Philadelphia look at 10 or more years of data on mortality rates and hospital admission
rates for each day, pollution level for these days, temperature and humidity levels, and do
regressions analyses to measure the statistical relationship between health impacts and the
pollution levels. These studies are controversial, but are becoming a bit less controversial than
they have been, as more studies, and more precise studies, become available.

These studies basically find that on days with lower particle levels there is a slightly lower risk
of premature death and a slightly lower risk of hospital admission. Thus the EPA criteria
document finds that in a city of 1 million people, if you go from a moderately high pollution day
(with pollution at 100 micrograms per cubic meter), and you increase that by 50% to 150
micrograms per cubic meter, the statistical study says that you might have one extra death per
day. This is the basis for establishing the adverse health impact from this particular pollutant.
As I said, this result is controversial. There are questions about whether some other pollutant,
such as carbon monoxide, might be highly correlated with particulate matter; whether various
weather effects might be so highly correlated with particulates that the weather itself 1s
responsible (think of the heat-wave related deaths in the midwest this summer); and there are
questions about whether the synergistic effects of different pollutants, or all types of particulate
matter, or just some types, might be implicated in this effect.

But these controversies are small compared to this one: how do you place a value on the risk of
someone dying prematurely because of air pollution? If science were to find that the person who
might die prematurely in reality dies a few days before the death would have occurred anyway,
how does that affect the valuation? What if the time difference were a few weeks? A year?
What economic valuation to place on the risk of premature mortality is a difficult question.

Some people historically take the view point that if there is a risk of mortality, that is all we need
to know: we must control as much as you need to prevent any premature mortality. This is no
longer a viewpoint that wins acceptance in the academic community, however, for two reasons.
First, many of these studies purport to find that there is no pollution threshold below which there
is no adverse health effect. We know that we will not reduce the sum of automobile, factory,
utility, and home heating emissions to zero, so that means we have to determine how far to lower
the standard. In this context, economics can help provide us with sensible analysis to help our
determination. Secondly, meeting a societal objective of reduced pollution imposes costs in the
form of reduced incomes, reduced economic activity, and increased unemployment, and there
is growing recognition that these impacts themselves have adverse health impacts. So, at least
implicitly, most of recognize the need to balance the health impacts, or their economic value, on
both the cost and the benefit sides of the equation.

The traditional way to compute the cost side of a cost-benefit analysis would be to sum up the
total out-of-pocket costs of the regulation. Starting about 6-7 years ago, economists began to
publish articles recognizing that there are additional adverse impacts stemming from the reduced
economic activity, e.g., adverse health impacts. Using standard economic models, such as those
used by the federal reserve and banks to forecast the next quarter's unemployment rate and
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incomes, one can calculate the increase in unemployment that would occur due to a costly new
regulation. Another group of studies, similar to statistical studies of air pollution, finds highly
significant statistical associations between increases in unemployment and decreases in wages,
on the one hand, and higher risks of premature mortality, illnesses, and other social pathologies
(such as suicide and divorce) on the other hand.

This chart is from the Joint Economic Committee of the U.S. Congress in 1984, when the Senate
was Republican and the House was Democratic. Thus it is likely to be the best shot we'll have
at getting a neutral piece of research from Congress. Here [see chart] is the increase in social
cost due to changes in unemployment, incomes and the business failure rate during the 1973
recession. If you look under the social stress indicator, here are dollar figures for increases in
total mortality, total illnesses, etc. The total increase in social costs -- meaning the monetized
costs of adverse health effects due to changes in unemployment, incomes, and business failure
rate -- due to the 1973 recession is 26 billion dollars. The largest mortality component, $16
billion, is cardiovascular mortality, basically strokes and heart attacks due to increased stress,
presumably from being unemployed or working 70 hours a week to keep one's job.

So, as you see, you do get adverse health impacts on the cost side when you have higher
unemployment and lower incomes. These results have been confirmed by later studies done for
other groups. We have the same impacts, adverse health impacts, on both sides of the equation.
We also have the difficult issue of valuing the cost of the risk of premature mortality.

The American Lung Association has just issued an August, 1995 study, called "Dollar and
Cents", in which the ALA calculates the economic benefits of reductions in particulate emissions.
In calculating the annual benefits of reducing particulate pollution levels, the risk of premature
mortality is given an economic value of approximately $4 million per statistical lost life. Thus
the figure of about $7 billion, for premature mortality, is the vast majority of the $11 billion in
total benefits [see chart]. This is the bottom line slide: What is the value of reduction in the risk
of premature death? How can we satisfactorily derive this value? Is this value the same in all
cases, e.g., 1s it the same for someone age 20 as for someone age 70? Should it be?

Accidental death studies are pretty much the only way we currently have, from an economist's
point of view, to place a value on an increase in the risk of premature mortality. An important
feature of accidental death studies is that instead of a bureaucrat or an economist determining,
on their own, what they think such a value should be, it is individual people, based upon their
own actions, who determine such a value. An accidental death study would examine two
occupations that are pretty much the same in terms of physical and educational requirements,
except that one is riskier than the other, The riskier occupation usually requires higher wages
and benefits in order to attract people to that occupation, rather than the less risky one. When
we examine the difference in total benefits packages between the occupations, divided by the
difference in mortality rates, the numbers are generally about 2 to 4 million dollars per statistical
lost life.

Well, if economists have derived these numbers from real world choices, they must be right, and
people probably accept it, right? As my high school english teacher used to say, Not So!
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Let's look at one reason that these apparently {(economically) reasonable numbers have not readily
been accepted, as applied very recently in a World Bank calculation. The World Bank study
used a value of approximately $1.5 million per statistical lost life, as applied to the industrialized
world. For the third world, where wages are far lower, the World Bank study estimated a value
of $100,000 per statistical lost life. The economist in charge of this study is very highly
regarded. But you can understand, from the point of view of people from the third world, why
some said, "How dare you say our lives are not worth the same as yours!" Nevermind that is
not what the economist who did the study was saying, or thought he was saying.

Here's another important issue in placing an economic value on a statistical life lost: is the degree
of prematurity important? In the studies associating particulate air pollution with premature
mortality, based upon information on death certificates, the authors concluded that the great
majority of the people who may have died prematurely were over 65 and already in poor health,
In contrast, in the study from the U.S. Congress which associated unemployment with adverse
health effects, notably stroke and heart attack deaths, these people tended to be people still
working, with perhaps two to three or more decades of life remaining. Is i1t economically
appropriate, or fair, to take an economic valuation, derived from working people in the prime of
life, in occupations that are a bit dangerous, and apply that value to people who are likely to have
weeks, months, or a few years of life remaining? Other than one recent survey of 3,000
households, which found that the median respondent thought that saving one 20 year old was
equivalent to saving seven 60 year olds, we don't have any studies which might address this
question. So this is probably why the ALA used the figure of about $4 million per statistically
lost life in its study, "Dollars and Cents;" but this probably is not the right number.

If you can't derive an economic valuation, you cannot do a cost-benefit analysis. We have seen
that deriving such a number 1s difficult, but it doesn't seem impossible, at least not economically
impossible. Also, in addition to the difficulties in deriving an economically reasonable valuation
for risks of premature mortality, some people strongly object to the notion of ever putting an
economic value on any risk of mortality. If, for these or other reasons, a cost benefit analysis
is thought to inappropriate, there is an alternative. It is called "health-health" analysis.

In health/health analysis, we utilize the same studies discussed earlier, e.g., those which used
statistical relationships between health endpoints and pollution, or between health endpoints and
unemployment or lowered incomes, but without proceeding to the next step of doing a valuation,
Thus one doesn't have to use the same value as applied to risks of premature mortality at
different stages of the life cycle, or try to derive different values, based on little economic
science. On the benefit side of the equation, there are the benefits in reduced risks of premature
mortality, fewer hospital admissions, and lower morbidity if air pollution concentrations are
lower. On the cost side, with tighter regulations and higher electric rates, prices in the economy
will be higher, and as we have seen, there will be increases in premature mortality and hospital
admissions due to lower incomes and higher unemployment. In theory, we now have an "apples
to apples” comparison. However, is this necessarily right? We still have the difficulty of
differences in years of life lost: on the cost side, those at risk of premature mortality may have
decades to live, and on the benefit side, months or a few years to live. We still haven't solved
our problem of whether the risks of premature mortality on either side of the equation should be
weighted equally, and if the answer is no, how should we weight them? Perhaps, having seen
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the alternative, we might want to go back and try cost-benefit analysis again. (One caveat: I have
not discussed the non-health impacts, e.g., the benefits of reduced emissions from an individual
power plant for effects like forest impacts, materials and ecosystem damages, etc., because these
effects, in economic terms, tend to be small in comparison to the values for health effects.)

In conclusion, externality calculations will survive as long as there is interest in cost/benefit
analysis, because the same kind of calculations are involved in each case. Those of us who
believe in the usefulness of cost/benefit analysis may be subject to the aphorism about being
careful what one wishes for, because it is a pretty contentious issue. As long as we have that
interest, we are going to be doing the same kind of studies, with economic values that can be
used to monetize externalities. A second conclusion is that it is hard to predict whether
regulators will actually use monetized externality values in the future, even if they can be
monetized to the satisfaction of most observers. Rather than monetize for individual states, some
proponents of externalities are attempting to use them, in the context of electricity restructuring,
in "wires charges" that will be applied to use of transmission lines. With this as a long-shot
possible exception, we probably won't see much more application of externality values at the state
level. Third, economic research must continue. I think the Oak Ridge and New York studies
are clearly the best we have right now for economic valuation that can be used in cost benefit
analysis. As such, they represent "good science." But they don't represent "good enough”
science, if our object is to have methodology and valuations that are widely accepted, and make
intuitive sense. And finally, as implied by Mark Twain's comment, there will always be disputes
over science and economics, so let's not allow that to cause us worry. Thank you very much.
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JUMPING INTQ A "POOL"
A DISCUSSION OF ALTERNATIVE POWER MARKETING AND INDUSTRY RESTRUCTURIKG
HEIDI HEITKAMP, ATTORNEY GENERAL, STATE OF NORTH DAKOTA
I have kind of an interesting history here. When they first called my office and
asked me to talk at the Clean Coal Conference, I assumed that it was a result of
our involvement in the Externality Proceeding, one argument that we are making
in that proceeding is that the imposition of externality is having an adverse
environment impact because it is having a chilling affect on the development of
Clean Coal Technologies throughout the country. So as I prepared my lecture
which I have given many times on that topic only to get the program and be
somewhat surprised I though well I could come up with a lot of reasons why they
asked me, maybe it is because I was an ex-tax collector, no, not this group,
probably not. But as that rule as ex-tax coilector I developed many skills, one
of which is adequately explaining to North Dakota Farmers why it was when they
went broke, and had debt forgiveness they owed income tax, I thought that had a
lot of analogy to try and explain the externality concept they have in front of
you. I thought maybe that I am the Chief Legal Officer for the State of North
Dakota and as such as an ex-environmental attorney, I spent some time working for
EPA as my specialty at Louis & Clark was environmental law. They might think
this interesting to get from a person who previously, as Jack said earlier, was
one to destroy the western civilization a little bit earlier, what would be my
perspective on externality. It's been interesting development in North Dakota.

We started out knowing nothing about externalities and except what we knew in
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theory and what we knew from economic as well as environmental theory and when
this was brought to North Dakota tax payers and presented to North Dakota
decision makers they were asked to make an investment of over $500,000 in a
lawsuit and they came to bat for what I think is out their, fighting an idea that
is, I wouldn't go as far as what Mr. Palmer say is destined to destroy western
civilization, but is a very bad idea with very bad economic consequences. So
North Dakota has come to the plate not only with the dollar resources to fight
the State North Dakota tax resources to fight the externality issue but have come
forward as one of the first states through legislation to say this is a very bad
idea with very bad economic consequences and we are not going to allow
externalities to be imposed in North Dakota. So I thought one of things that you
would be interested in is that in North Dakota we have in fact an imposed a 2
cent per ton tax on coal which is destined for use in the research area. We have
a council called the late night research council which funds projects some of
which have been clean coal projects over the years we have bonding authority to
put money, state money, resources into providing clean coal resources &
technologies for public/private partnerships and have made a commitment to
continuing the resource and utilization, coal resource in North Dakota . Then
I thought well maybe it is because Attorney Generals' throughout the country our
consumer advocates and mere than anything else that I have listened to in this
room today and we can talk about charts and graphs and you have heard about a
calculation of what in fact 1t costs if someone dies before their time which all

seems very morbid, and 1 can't help wonder as I listen to this entire discussion
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what 100 average North Dakotans maybe from the mall, pack them in here, and
present this all to them, what would be their perceptions today of what direction
the coal energy industry is headed. What would they know more then what they
came in with, and that I think as I told Ed as he left is the fundamental basis
of my discussion today. You heard Ed talk as we are looking at projections of
what's going to happen with marketing of electrical utility with electricity into
the future, what is going to happen with retail wheeling, wholesale wheeling,
what are we anticipate to be the political response or certainly the legal
response from a standpoint of ? investor owned who are opposing some of these
reforms. And yet we all have to step back and think about the true customers the
true stakeholders in all of that and they are the citizens who I will tell you
who I think have in this country enjoyed enormous stability and cost-savings in
air utilization of electricity. We have without a doubt, have the best system
in the world and it has been absolutely crucial to not only to our economic
growth but to our quality of life. As the Commissioner from the State of
Pennsylvania said at the very beginning of this panel what we are looking is how
do we fine tune that system to make it even better but also guarantee that our
citizens will have a reliabie, low-cost source of electricity that is going to
guarantee a quality of life. That is why all of you are here, that's why there
is government regulation in this area, because what you do is so enormously
important. So although I am not an expert about polling I think that I have over
my 15-16 somewhat years in public T1ife had an opportunity to watch deregulation.

Now you may say what does that come to, as tax collectors we tax at the well-
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head, natural gas and oil. Some of you who know a little bit about North
Dakota's history you know that we actually increased the 0il tax in the early
80's when the big times were coming. And all of that was geared economically,
it wasn't just prairie populism run amuck, for those of you who disagreed with
some of the decisions made, There was an economic rationale behind that because
if you remember oil was deregulated using the windfall profits tax and the
government was going to take the windfall they weren't going to let the oil
companies get the windfall from this large increase in 0il prices that were going
to occur when they eliminated the regulation. What they allowed in that was a
deduction in state severance taxes. So 70% of what we actually received in the
State of North Dakota from this windfall was money we were actually going to take
from the federal government. Being very clever and believing in reverse

mandates, we went out to seek our fame and fortune by taxing the government.
Guess what, in two years there was no windfall profit. We saw oil prices plummet
and we saw a very real economic impact of that 11 X% tax on the wellhead. That
had a dramatic affect and the people of North Dakota argue the opposite that tax
was too high, but no one figured out that that tax was a direct state government
regulatory response to a federal regulation or deregulation, no windfall. Let's
examine natural gas and I've been party to some interesting litigation as it
relates to natural gas. I am probably one of the few regulators or state tax
officials who attempted to litigate a netback case, those of you who know what
that is we didn't believe that the price that they were charging or what they

were telling us at the wellhead was the true value of natural gas so we tried to
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net back from the plant from the refinery. After we spent about $200,000 -
$300,000 in expert witnesses there, I figured that wasn't a very cost-effective
way to collect a few dollars taxing natural gas, we changed it but there is that
the decision that we made was so driven by the deregulation this was going to be
the happy times of the high natural gas prices, not happy for the consumers, but
certainly happy for those in the oil patch who were once again believing that
associated gas was going to have some value, the tax system responded to what was
going to be the regulatory response and we failed. And so I approach all of this
from the standpoint of predictability. And I think what Ed has told you, we
start out without a plan, we start out without educating the public on what you
intend to do with their enormously important power supply and generational
electrical delivery you start out without a foundation that is going to work.
And so, now és Ed told you, the public outcry did not come before the political
change, we had political change before the public outcry. Anyone of us could
imagine would be the look on the face if we walked out this door and we asked the
first passerby what they thought about political wheeling, they would say huh.
They may imagine it is about the motor industry. We would ask them what they
thought about the new Federal Power Act and the impact on competition on the
grid, once again we would get those blank but we are dealing with so enormously
important to their economic livelihood and their standard of living. It is
absolutely incumbent on you if you want these changes to last, if you want these
changes to be understood, it is incumbent of you to begin that process of

educating the public. I try and how I explain it and you know I haven't figured
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all this out either, but as I told you Jerry Spence and his recent book, and
those of you who have a chance and there are some of you that might not agree
with him politically, he 1is quite the environmentalist, he makes a very
persuasive argument as we can all agree judging from the results that he gets in
the courtroom that you should always tell the truth. So I am going to tell the
truth, I am not an expert in power polling, I have in fact examined those issues
as it related to tax, I have examined those issues as it relates to litigating
our externality case and making the argument of economic impact to North Dakota.
But I think I know a little something about educating the consumers on issues.
I Tike to tell people when I talk about these issues, that imagine the earily days
of automobiles that you had a highway system that was owned privately. You
didn't have a government system, you only had privately owned roads and to get
on those privately owned roads you had to ride in a car that was furnished by
someone else. So someone else drove you to that border and you got in the car
that was furnished by someone else and you drove around. That is kind of what
you have with vertically integrated power companies, not only they control the
generation and the distribution, they sold you appliances, still do a lot of
them. The one we have in North Dakota is getting out of the appliance business.
Hope my warrantee is still good. Now that is what you have, how would that work
for transportation, how would that work for the average consumer who wanted to
get from point A to point B and then you explain that in fact that is how
delivery of electricity is structured in this country or at least was until we

got to retail wheeling. Now with the new Power Act as I see it you are going
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to have the regulatory system that puts up toll booths on those highways and
allows you to drive your own car. Right, they are going to give you access to
those roads, but what you put in them is going to be perhaps something else or
because it is fungible a paper exchange. Now explain to these folks that this
is going to be like telephone company deregulation and their roll their eyes.
We are going to have more choices, that is the last thing that they want is more
choices in telephone deregulation, they are sick of it and you know what is
happening with telephone deregulation and you know about the competition for not
only the inter-lattice but the lattice and there is continuing to be legal fights
and I was involved in one in our state. Let's take you back to that North Dakota
Farmer who is sitting in this room and we tell him that we are goiﬁg to
deregulate, he thinks about, he thinks about what happened to his delivery of
airline service. Lets get to retail wheeling and I know there is probably some
very big proponents of retail wheeling here and some who are not big proponents
and I don't know if I know the concept well enough but I do know what my concerns
are and I know what my concerns are for that North Dakota Farmer, who's on the
farm, who can no longer can fly from North Dakota to Sewall Falls without paying
$700. He can go to the Netherlands cheaper than to Sewall Falls, SD. Why? And
he Tooks at you and you comé to him that you have a plan, you have a system that
will save you money, and he thinks you have a plan that is going to save someone
else money and it is going to cost me money, because there is a built in net
infrastructure that {s involved in this industry that someone is going to have

to pay for. Furk acknowledges it, Furk recognizes it and it is probably the
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biggest hangup to all of this happen. You know it you heard it today but you
somehow have to give the public assurances that you have in your interest their
best interest. That you truly want to provide them a more reliable, cheaper
source of power, if you want this to happen politically and you must start
educating them now, because we can't be behind the eight ball in externalities.
You know I have a long history of being concerned about a number of iésues,
including environmental issues, but externalities is just a dumb, dumb idea that
somehow has captured peoples imagination that they went to one form the
environmental regulators and jump up and down and said that this is a problem and
no one believed them because they knew better. Maybe they think it is a problem
but they don't believe it is this magnitude this science doesn't prove it they
are not comfortable doing that so they go to the least educate and not least
educated on regulating industries but the least educated on environmental
concerns that say save us from this horrible thing of global warming. Now, you
take what happens and kind of how it caught fire and you think about the massive
changes that you are trying to make. They don't even involve externalities but
they involve peoples, the way people are going to turn on their Tight switch and
have power that they are going to be able to afford. And you think about don't
you really have an obligation as an industry and we saw that major rule that coal
industry played to educate the public. You did it with the Btu tax you find that
when the wolves are at the door you find the resources and the ability and the
cleverness to actually educate them of what the consequences are. Why not be

proactive and that is why 1 accepted this invitation because I wanted to give
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you that message because so many people don't know what's going on. I thfnk GM
knows what is going on, I think the utility industry knows what is going on, and
some of the brewers know what is going on, the aluminum companies, but the senior
citizen, or the farmer, or the retail businessmen who has to rely on cheap power
don't know what is going on and it is up to you to educate them and if you don't
the consequences of that will be a back sliding of what you think you gained with
these efforts for deregulating because you don't have that base of political
support for these changes. With that said I want to wrap up and tell you that
I Tearned a little lesson from my sons kindergarten bus driver the other day and
as I think about predictability and think about what is ahead. He doesn't like
to ride the bus or going to school much he is 5 years old and the world is ending
as he knows it, he is like all of us he doesn't like change and I asked him why
he doesn't want to go to kindergarten and he said because it is going to be
really boring and they are going to tell me what I have to do all the time. Well
how can you argue with that because that is the true and that's life and so I am
shoving him on the bus the bus driver looks down and say, Nathan it is going to
be a Tong 12 years, so I think in the struggle for deregulation and in the
struggle to educate the public and really we talk about revolution versus
evolution I agree with Ed we are at a point where things could really happen

where we can really make things happen but I think we have a long 12 years.
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Competition? In the electric utility business? C'mon. New technologies?
That's something that EPRI is supposed to take care of. What, me worry?

You bet! The recent pace of change iﬁ the electric utility business is
phenomenail Mergers, acquisitions, buy-outs, bankruptcies, Transco's,
Poolco's —. Just when we thought we weré trying to get lined up in the
starting gate for the race, some of the thoroughbreds are aiready in the back
stretch trying to get to the finish line. So, how does an electric utility make a

technology decision for new generation in this new era of competition?

To start with (and probably end with), the end product, bus-bar cost of
the project has to be economically attractive and be competitive within the
utility's blended generation cost. The criteria important to us would be:

e  Economically Competitive

e Demonstrated Technology

° Fuel Flexibility

® Environmentally Demonstrated
e  High Availability/Reliability

The Clean Coal Technology program is certainly assisting us in finding
solutions within the defined criteria.
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Tri-State is very pleased to be the owner/operator of the Nucla facility
which is one of the completed Clean Coal Technology projects. The facility
is a 110 MW Atmospheric Circulating Fluidized Bed (ACFB ) system that was
retrofitted into an old stoker-fired station in Southwest Colorado. A paper was
presented in this morning's technical session on the benefits and current

operating statistics of this project. The bottom line to Tri-State for this facility
includes the following results:

o Utilization of a Local Coal Supply That is Our Second Lowest
Cost in Order of Dispatch.

e Very LowNO, and SO, Emission Levels Without the Expense of
Scrubber Facilities.

® Economic Benefits to the Community/County in Lieu of Shutting
Down the Facility.

® Economic Performance of the Unit is Resulting in Repayment of
the Loan to DOE for the Past 2 Years.

Needless to say, we are grateful to DOE, EPR! and the other participants for
their help in making this a successful project.

Now back to selecting technologies for future generation. We generalily
categorize these into three broad areas to shop from:

. Renewables

® Nuclear

° Fossil
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The renewables are generally small capacity and include hydro, wind,
biomass and photovoitaic. If your from the West, you understand the
sensitivity and priorities on the use of water and along with the environ-
mental permitting issues does not make this a feasible choice. Wind powered
generation, although technically feasible, has imitations as to seasonal
energy, restricted dispatch, marginal economics and a question-able
economic life. We are participating in the Wind Project in Wyoming, but
primarily since it is within our distribution Co-op areas. Photovoltaics and

biomass are in the demonstration phases and not economic in our area at this
time.

Although I'm a degreed nuclear engineer and love the associated
technology, it is not an industry that can compete in the competitive area of
new generation. High capital costs, waste disposal and licensing issues,

intensive operaiing costs - all are real disadvantages in the new market-place.

That brings us, Tri-State in particular, back to the fossil fueled arena.
In the Rocky Mountain states, coal has historically been King. But the current
and forecasted lower natural gas prices are challenging coal as the fuel of
choice. By far, fuel expense is our largest operating-cost and the trick is to
match é long term fuel supply to support a 30-year resource life of a facility.
At least, our existing facilities meet this long life criteria. New technologies
have different effective lifetimes that must get factored into the overall

evaluation.

The demonstrated fossil fuel technologies include:
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° Pulverized Coal-Fired Steam Units

® Simple Cycle Combustion Turbines

° Combined Cycle Combustion Turbines
° Fluidized Bed Coal-Fired Units

There are many new exciting technologies in the development/ demonstration

phase that offer iower emissions, better heat rates and distribution generation.
These include:

o Integrated Gasification - Combined Cycle
® Pressurized Fluidized Bed Combustion

. Fuel Celis

‘Comparison of the demonstrated technoiogies yield the following range of
- values for mid-size generation units:

Output 100 MW - 250 MW
Capital Cost $300/kW - $1500/kW
Heat Rates 6500-10,250 BTU/KWh

Power Costs - 75% C.F. $25/MWh - $40/MWh

These certainly vary based on siting and fuel supply, but are good for
screening and comparison of options. These reflect coal prices of

$0.75/MMBTU and gas at $1.50/MMBTU which are representative in this
area.



| wouid like to close by presenting some of our observations pertaining
to new generation technologies.

® Our Supply Side Planning Choice is Fossil Fuel

. Reduced Natural Gas Prices are Providing Fuel Diversity
Choices.

e  Simple and Combined Cycle Units Can be Designed and Sited to
be Converted to Coal.

® Emissions of New Coal-Fired Technologies are an Order of
Magnitude Lower Than Commercial Technologies.

o When These Newer Technologies are Available, Permitting
Requirements Will Dictate Their Selection.

® Federal and State Funding Will be Needed to Move Some of
These Technologies Into Commercialization - Competitive Utilities
Won't Take All the Risk.

° In Addition to Purchasing Coal Reserves, Utilities Should Acquire
and Control Natural Gas Resources.

e  The New, High-Efficiency Simple Cycle Combustion Turbines are
Not Limited to Just Peaking. |

® Fluidized Bed Generation Will be the Coai Choice of the Future.

| would like to thank you for your attention and again, | would like to
commend DOE for their Clean Coal Technology Program and its successes
and promises for future generation technology.
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Now let me share data which led us to conclude that insufficient coal ransportation infrastructure in
China may cause coal shortages which will dwarf Asia’s current import demand.

In 1994, China is expected to produce 1.3 billion metric tons of coal. It exports approximately 20
million tons at present. €iighty-five percent of all energy used in China is coal, so there is a veny high
correlation between growth in the Chinese economy and its coal demand. n 1993, the economy of
China grew by 13 percent. Aithough attempts are being made to cool the economy, most estimotes
are thot growth will exceed 10 percent again this year. China has trillions of tons of proven coal
reserves, adequote to supply its energy requirements for hundreds of years, even at accelerated
rotes of consumption. Unfortunately, most of the growth of the economy is taking place in the South
and €ast and most of the coal reserves are focated in the North and UWest.

Today, less than an 8 percent increase in energy demand equates to a 100 million ton per year
increased coal demand in China (85 percent of 1.3 biltion tons). Growth may slow, but even o 6
percent annual growth in coal demand would double, to 2.6 billion, the annual tons of coal which will
be required in China by the year 2006. While these are higher thon official coal requirement
projections, official Chinese projections of economic growth have consistently been lower than actual
expetience.

Given the new openness of the Chinese government to business development, o disciplined
competitively priced labor force, a generally low standard of living and high expectations of a large
population of well educated and trained Chinese, it is difficult to imagine o sustained period of slow
growth in China in the foreseeable future. One way to put the effective ropid Chinese economic
grouth into the context of the Asion coal market is to consider a few facts.,

= All Asion countries together imported 193 million tons of coal in 1999,

= Total international coal shipments are approximately 350 million tons. Australia supplied 127
million tons to Asian markets in 1992; China 19 million.

Asian imports, exclusive of Chinese demand, are expected to increase by 183 million tons per
year by 2010. Australia will increose its exports by 108 million tons per year by 2010 but connot
meet total demand.

China curently produces and uses 1.2 billion tons per year of high rank coal.

World production of hard cool is 3.4 billion tons per year.

China's population is 1.2 billion; roughly one person per ton of coal produced.

€ach American uses approximately 100 times the efficiency adjusted Chinese per copita energy
equivalent annually.

When China uses 5 percent of the per copita energy of the U.S., it will require 6 billion tons per
year of hard coal annually.

= China’s coal fired electricity generating copacity was 110 gigowotts in 1992.

= China's coal fired capacity is projected to be 200 gigowotts in 2000 and 350 gigawatts in 2010.

U
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If China, because of an inability to supply its own coal demand, should become o net importer of
coal it could easily destabilize the Asian and world coal markets. | it imported 10 percent of its
current requirements, 130 million, it would match the current import tonnage of Jopan and South
Korea combined. It would increase by more than 60 percent the 192 million tons of coal imported by
all Asion countries in 1992; one third of the coal shipped worldwide. Sustained incremental demand
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of tonnages approaching this magnitude would, almost certainly, create shortages and much higher
energy prices.

Dr. Charles J. Johnson in a 1993 article for the €ast-Lilest Program on Resources: €nergy and

Minerals, suggests that "without government restrictions, imports coutd exceed 50 million tons by
2010." Rdding to the significance of this number is that China is curently a net exporter of 20 mitllion
tons per year, therefore, imports of 50 miilion tons per year would represent a net shift of 70 million
tons per yeor. Dr. Johnson believes that massive infrastructure spending and government restrictions
may cause import demand to be less than he projects. In fact, in December 1993 China Material
News reported that 32 million tons shortfall in production in 1993 was made up by drowing down
reserve stocks. The some article projects o production of 40 million tons in 1994, These reports
suggest that China is already failing to meet its own coal market demand with current production.

In fact, substantial arguments can be made for o much earlier and larger shortfall of domestic Chinese
coal production versus domestic demand than Dr. Johnson predicts. For example, it may simply be
impossible, even if funding is available for transportation and mine infrastructure, for construction to
catch up and keep pace with domestic coal demand. Rdditionally, Mr. Merita, head of the Coal and
Gas Group of the Institute of Cconomics in Japon concludes, in a 1993 article, thot there are
insufficient mining engineers being trained in China to supervise the growth in mining required to
meet projected growth. Another factor, as mentioned earlier, growth in the Chinese economy may be
- much greater than current official projections. Currently, official estimates are that coal production
and consumgtion rates of 1.485 billion metric tons will be required by the year 2000. This is less
than a 95 percent increase in eight years (using o 1.2 billion ton figure for 1992). This seems veny
conservative when one considers that o @ percent average rate of growth would require a doubling
of coal production to 2.4 billion tons per pear 1o meet demand and that current grousth rates and
those of the recent post have exceeded 10 percent,

The participation of foreign investors in the Chinese power sector and their requirement for financing
from the international community requires o dependable long term supply of fuel. Seaborne supply
from Rustralia is currently, for thon from the interior of China. The need to hove a dedicated long
term supply of fuel for financing purposes may result in the choice of Australian or South African coal
principally on the basis of its reliobility. In addition, the derequlation of Chinese coal prices and
transportation costs have recently made Rustralian coal competitive on a price basis for the first time.
For foreign investors in the Chinese power in Australio there is also a quality issue. Most export
Chinese steam coal is not washed at present, is sourced from multiple seams, and therefore has o
reputation for inconsistent and poor quality. Although Chinese environmental law is still lenient,
international finoncial institutions will almost certainly require low admissions, i.e., cleon coal in
anticipation of more stringent environmentot stondards during the life of the power project before
they will participate as financiers.

Another factor against China being able to meet even its own projected coal production levels is that
rail copacity must be increased ot rates well beyond historic levels at costs which are a
disproportionate percentage of the Chinese budget. R recent China Taday article points out that in
spite of more than doubling its truckoge since 1949, *China still possesses (only) 50 kilometer of
track per 10,000 square kilometers, 70th in the world" and that "China’s two North-south arteries, the
Reijing-Guangzhou and Beijing-Shanghai lines can support only 40 percent of consigned railway
freight... which means that freight is piling up at 3 million tons per year.” It is a coincidence that 40
percent of all freight in China is cooal, the precise percentage for which there is no copadity.
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These scenarios raise the question os to what <an be done to avert the consequences of China
becoming a major coal importer, One possibility which has been favorably mentioned by the
Chinese Government is coal by wire. This is the practice of building mine mouth power stations ond
transmitting energy by high voltage transmission lines. A principal advantage of this approach in
China is that coal generally exists in the interior where power station pollution directly offects fewer
people ond is delivered to heavily populated cities as electricity. Its disadvantages include:

= Power stations in rural areas have less opportunity to increase energy efficiency through
cogeneration than those which are in metropolitan areas. China has consistently found multiple
constructive uses for waste heat in metropolitan areas.

= long distance transmission of energy by wire is the most expensive mode of transportation
available when all true costs are foctored.

e Capital cost, including transmission power and right-of-way; and
¢ line resistonce losses are of net usable energy which is only a 35 percent (at best)
conversion of the energy contained in coal.

= €nvironmental effects of high voltage transmission

* Reduced agricultural acreage;
Human health effects of high voltage proximity; and
* Water use by power plants in water short agricultural areas.

= Finoncing — Because of the very high copital cost required by having to purchase both power
st~ions and extensive transmission lines, capital financing per unit of energy delivered is much
higher than when power stations are built close by the end user.

This brings us badk to coal slumy pipelines os a method of unclogging the transportation bottleneck
which currently exists in Chino. Features of coal slurmy pipelines include:

= Cost. (Compoarative costs in the U.S. to transport coal 500 miles, on a ton/mile basis are 1.5 1o
2.5¢ by ccal slurry pipeline: 2.5 to 4¢< by railroad; and 6 to 9¢ by truck.)

= No loss of coal in transport. {On avercge, 5 percent of all cocl shipped by rail is lost in

transport)

No fugitive dust when stored or in transit.

Noiseless in transit.

Relicble. Slumy pipeline is subject to minimal cutside factors when compared to rail or truck

transportation.

= Insignificant en route loss of productive land. Because the coal slurry pipelines operate

undergroun< they provide minimum intrusion in crowded agricultural and urban envircnments.

Coal siurry pipelines do not delay surface traffic.

There is little chance of humen injury caused by the operation of a coal slumy pipeling.

Coal sium pipelines provide water for power station use, olleviating requirements to water

starved Asion cities.
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= Coal slumy pipelines are most efficient and dependable when charged with fine deep ceaned
coat. This coal is environmentaliy superior to uncieaned coal when burned contributing materially
to air quality in the communities where it is used.

Along the single right-of-way, unneticed by the farmers tending their crops above it, a 15 million tons
per year coal slurry pipeline con silently deliver 940,000 16-ton truck loads or 2,500 coal unit trains
of 100 wagons loaded with 60 tons each.

In congested Asia, this avoided traffic and its attendont noise would be reason enough to pay @
premium for coal slumy by pipeline, but instead it is delivered cheaper when compared to alternative
subsidized cost in almost all long haul situations.

In China, where the average distance from coal source to user is roughly 500 miles, coal slurry
pipelines are ideal. Wherever space is limited ond noise and traffic are factors, we believe coal
slumy pipelines should be considered as an olternative to rail and truck transportation.

China Coal Pipeline Company is proceeding to demonstrate, with its first project, that pipelines can
provide a coal transportation alternative, that if Asion cool demand develops os we believe, and con
be financed on the strength of long term contracts for the coal they transport. The ability to
independently slurmy pipelines may be the key to their avaitability in sufficient numbers to help
alleviate the transportation bottleneck which now exists and is growing in China.
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MEETING CUSTOMERS’ NEEDS - TEXACO’S EXPERIENCE
DEPLOYING GASIFICATION TECHNOLOGY IN CHINA

Robert S. Horton
Project Manager
Texaco, Inc.
Fourth Annual
Clean Coal Technology Conference

September 5 - 8, 1995
Denver, Colorado

(Slide 1)
Good morning. My name is Bob Horton and I'd like to share with you some of

Texaco’s experience deploying our gasification technology in China.

(Slide 2)

Over the past 15 years, Texaco has marketed our gasification technology to
customers in the Chinese oil and chemical industries for use in making chemicals
and ammonia-based fertilizers from coal and heavy oil feedstocks. More recently,
we have offered a version of our technology that produces electricity, known as

Texaco Gasification Power Systems, to the Chinese electric power industry.
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Over these 15 years, Texaco has experienced remarkable success deploying our
gasification technology in China. As this map shows, today there are 6
commercially operating plants in China that use our gasification technology to
make chemicals or ammonia based fertilizers. Some of these gasifiers have been

operating for 12 years. One just began commercial operation earlier this year.

In addition to these operating plants, there are 8 more plants in various stages of
design and construction. One of these 8 plants is right now undergoing
commissioning and startup of its Texaco coal gasifiers. Two other plants, one
using Texaco coal gasification and the other using Texaco heavy oil gasification

will begin their commissioning and startup activities later this year.

Also, earlier this year we entered into a multi-plant agreement with SINOPEC and
the Chinese Ministry of Chemical Industry for 9 projects whereby Texaco coal
gasifiers will be installed as retrofits to existing ammonia plants at 9 different
locations throughout China. These Texaco gasifiers will replace other gas
producing technologies now being used in those ammonia plants. These nine coal

gasification projects will have individual commercial operation dates ranging from

1998 to 2004.
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All told, this amounts to 23 publicly announced projects in China, which makes

China far and away our best customer for Texaco gasification technology.

Before moving on, I should also point out that there is an interesting pattern to the
timing of this technology deployment. In the early 80’s, Texaco "planted its
seeds"” (so to speak) in China. Winning one project every couple of years was as
rapid a pace of technology deployment as could realistically be achieved in those
early days. Now, though, in 1995, we have reached the point of winning as many

as 9 projects in one year.

Although we have only just started on the path of offering Texaco Gasification
Power Systems in China, it is our goal to achieve the same accelerating pattern of

growth for its deployment in China over the next 15 years.

Going back to the past 15 years, though, what is it that has led to this accelerating

pattern of success for Texaco gasification in China?

The technology, itself, certainly has a lot to do with this success. Since Texaco
first developed our gasification technology in the 1940’s, we have continuously
enhanced and improved it, thereby insuring our continuing position as a world

leader in gasification.
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But equally important is the relationship we have built with our customers over
these 15 years, that has made them repeat customers, time and time again. From

the top of our China business team to the bottom, we have built this relationship

by a focus on understanding and meeting our customers’ needs.

(Slide 3)

There are many facets to meeting the customers’ needs. Some are well recognized
and practiced (or at least strived for) by all technology suppliers. Reliability,
efficiency, affordable capital and operating costs, as well as environmental

performance are just a few that come to mind.

(Slide 4)
Other facets to meeting customers’ needs are sometimes more subtle. Simplicity .
of design, maintenance and operation is something anyone who ever owns and
operates a complex process plant will come to cherish. A hallmark of Texaco’s
Quench Gasifiers is such simplicity, --- which leads, in turn, to such previously

mentioned characteristics as reliability and affordability.

Feedstock flexibility is another need that some customers have. Not only can
Texaco’s gasification technology handle a wide spectrum of coal and oil

feedstocks, it can also utilize petroleum coke, orimulsion, and a variety of waste
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materials including sewage sludge, contaminated soils, refinery and chemicals

wastes, and even waste plastics.

Product flexibility will have value to certain customers, --- particularly the
flexibility to co-produce multiple products such as chemicals, fertilizer, electric
power, town gas, and hydrogen for use by petroleum refiners. Such a co-
production facility can be configured to produce multiple products, each of which,
because of economies and synergies associated with co-production, end up costing
less to produce than what they would cost in a plant that produced power only,

chemicals only, town gas only or hydrogen only.

(Slide 5)
Keys to building a successful relationship with Chinese customers (or customers
anywhere, for that matter) include being a good listener and having patience.

Don’t panic or push too hard when things move slower than you would like.

The Chinese approval process for major projects is a complex one. It will move
at its own pace, which often is dictated by overriding factors completely external
to the project at hand. When you encounter this, you may show the customer
some ideas and approaches that could help move the project along, --- but

ultimately it is China who will set the project’s schedule.
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Cooperation is another key. This can mean working side by side with engineers
from a Chinese Design Institute, --- who, by the way, we have found to be as
talented a group of engineers as you will find at any Western engineering firm.
It also means extensive support of a project’s commissioning and startup activities,
including both field and home office personnel. More than anything, though, it
means negotiating mutually beneficial deals and then delivering 100% of what the
customer bargained for. Anything less, and you may have done your last deal in

China!

To sum it all up: having the technology gets you into the game, --- but listening
to your customers, cooperating fully with them and meeting their needs is the way
to score the winning touchdown. Thank you for your attention. If you have any

questions. . .
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SLIDE 1

MEETING CUSTOMERS' NEEDS

TEXACO'S EXPERIENCE DEPLOYING GASIFICATION
TECHNOLOGY IN CHINA

NK1995.PRS
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CHINA GASIFICATION PROJECTS

SLIDE 2
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SLIDE 3

CUSTOMER NEEDS

* Reliability

* Efficiency

* Affordable Capital/Operating Costs

¢ Environmental Performance

NK1995 PRS
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Q OTHER CUSTOMER NEEDS

SLIDE ¢

* SIMPLICITY
- Design
- Maintenance
- Operation

* FEEDSTOCK FLEXIBILITY

* PRODUCT FLEXIBILITY
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SLIDE 5

KEYS TO A SUCCESSFUL RELATIONSHIP

* LISTEN

* HAVE PATIENCE

* COOPERATION

NK1995 PRS
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MMERCIAL D IF1 ALT Y

APPLIED T
W- K IA A
by
Dennis W. Coolidge Robert E. Nickell
General Manager Consultant
The TEK-KOL Partnership The TEK-KOL Partnership
Gillette, Wyoming Poway, California

1, duction

With the ENCOAL Liquids From Coal (LFC) Plant near Gillette, Wyoming, now beginning its
fourth year of operation and its second year in a production mode, the TEK-KOL Partnership
between ENCOAL'’s parent company, Zeigler Coal Holding Company, and SGI International,
the original developer of the LFC mild gasification technology, is turning its attention to
commercial opportunities in both the United States and overseas. The primary emphasis
remains on the upgrading of some portion of Zeigler’s low-rank Powder River Basin (PRB)
coal reserves for midwestern U, S. steaming coal markets, as well as seeking joint-venture
applications with other PRB producers. However, the similarity of data from preliminary
testing [1] of low-rank subbituminous and lignite coals from other regions of the world with
those for Buckskin Mine coal-- the feed for the ENCOAL LFC Plant-- is an inducement to
license the technology to potential users elsewhere, in order to help recover the costs of LFC
technology development. This inducement is particularly compelling when the economics of
coal upgrading for these potential overseas projects are extremely favorable, inclusive of
technology licensing payments.

Three factors that favor investment in LFC coal upgrading projects in the PRB aiso favor
investments in LFC projects in Indonesia [2]. First, the reserves of low-rank coal in both
locations is vast. Although Indonesian coal reserves are modest in comparison to those in the
PRB, the country has almost five billion metric tonnes of measured reserves, another nineteen
billion tonnes of indicated reserves, and twelve billion tonnes of hypothetical reserves. The
majority of these reserves are high-moisture subbituminous coals or lignites that are not directly
suitable for steaming coal export markets without some form of coal upgrading. Two-thirds of
the Indonesian coal reserves are located on the island of Sumatra, mostly in South Sumatra,
while the bulk of the remainder is located in East and South Kalimantan, on the island of
Borneo.

Second, the seam thicknesses and stripping ratios favor efficient surface mining operations.
Again, there are non-trivial differences between mining conditions and efficiencies in the PRB
and in Indonesia, and differences within Indonesia; however, in general, Indonesian surface
mining opportunities are considerable in spite of the lack of a developed infrastructure in many
locations. The relatively low mining costs, in comparison to the value of the upgraded product
in the East Asian steaming coal markets, would appear to accommodate the expense of coal
upgrading, similar to the economics in the PRB.
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Third, the distances to Indonesia’s steaming coal markets, including those within the country
itself, place a premium on reducing the costs of transportation, especially that portion of the
cost attributable to transport of moisture and excess volatile matter. Again, this similarity to
conditions in the PRB, where between one-quarter and one-third of the transport cost is
associated with transport of coal moisture, is an opportunity to offset a portion (if not most) of
the coal upgrading cost.

Finally, other reasons for investing in Indonesian coal upgrading opportunities are related to the
unique position energy supply and demand situation in Indonesia and the rest of Asia.
Indonesia is rapidly depleting its oil reserves and, therefore, the principal source of foreign
exchange for its economic development program, and that economic development program
includes a rapid increase in coal-fired electric power generation. The rate of increase in coal-
fired power generation is also rapid elsewhere in Asia. The double-edged opportunity to offset
some of the declining domestic oil production with coal liquids and to upgrade low-rank coals
to higher-value solid fuel is compelling.

In the following sections, this investment opportunity is described in terms of three types of
Indonesian commercial clean coal technology projects and associated technology licensees: (1)
a project related to a Coal Concession Contract between the Indonesian state coal mining
company, P. T. Tambang Batubara Bukit Asam (PT TBBA) and the private sector, with both
Indonesian and foreign private participation, such as the Berau Lati project described in Section
4; (2) a project related to mining properties operated directly with PT TBBA, such as the
Tanjung Enim project described in Section 5; and (3) a project related to Indonesian private
mining interests, such as the Musi Rawas project. The latter will not be covered in any detail
here, but has been discussed elsewhere [2].

Before describing these potential Indonesian projects, Section 2 will provide a brief description
of the LFC technology and Section 3 will address the status of the commercialization of the
technology.

2. The LFC Process

The LFC process is a mild pyrolysis, or mild gasification, pre-combustion clean coal
technology ideally suited for upgrading low-rank subbituminous and lignite coals while, at the
same time, producing high-value coal liquids. A schematic of the process as applied to Powder
River Basin subbituminous coal is shown in Figure 1. The processing consists of three basic
steps:

¢ convective drying, in order to remove almost all of the inherent moisture, using a
controlied-oxygen gas (e.g., products of combustion), at drying temperatures such that
hydrocarbon gases do not evolve and at sub-fluidization superficial gas velocities for
all but the smallest coal particles;
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« convective mild pyrolysis, in order to remove over 60 % of the volatile matter, again
using a reducing atmosphere, at controlled particle heating rates, peak temperatures,
and residence times specific to the pyrolysis kinetics of a particular coal, and again at
superficial convective gas velocities below fluidization levels for all but the tiniest of

coal particles; and

e stabilization, which involves quenching the mild pyrolysis reactions, rehydrating the
char particles to approximately equilibrium moisture (which has been reduced
substantially by the two previous processing steps), removing the heat of rehydration,
deactivating most of the reactive surface sites by selective carboxylation, and
removing the heat of carboxylation; the application of a dust suppressant may also be
required.

The gas stream from the mild pyrolysis step passes through a cyclone separator and on to the
liquids collection system, consisting of conventional quench columns and electrostatic
precipitators that remove the condensible portion of the CDL. The non-condensible portion of
the stream is a low-heating-value gas that continues on to be combusted to generate most of the
heat necessary to dry and pyrolyze the coal. A low background level of natural gas is also fed
to the combustors to provide flame stability and transition during startup and shutdown.

These three basic steps are carried out at near-atmospheric pressure (i.e., the system pressures
are measured in millimeters, or inches, of water column), at relatively low temperature (i.e.,

peak mild pyrolysis temperatures of the order of 500°C, or about 900°F), and in relatively
inexpensive process vessels. Limiting the superficial gas velocities to below fluidization levels
and including off-gas cleanup equipment overcomes one of the fundamental problems
associated with mild pyrolysis—solids carryover into the coal liquids. The second fundamental
problem, quality of the coal-derived liquids (CDL) is overcome, in part, by matching process
conditions with coal pyrolysis kinetics, using a sophisticated control system that couples plant
sensors with algorithms that model the process steps. The third fundamental problem, the
stabilization of the solid process-derived fuel (PDF) for safe storage and transport, is overcome
by limiting the appetite for oxygen consumption by the PDF at nominal handling temperatures.

3. ENCOAL LFC Plant

ENCOAL Corporation, then a unit of Shell Mining Company, entered into a Cooperative
Agreement with the U. S. Department of Energy (DOE) in 1990 to design, construct and
operate for two years a near-commercial LFC plant, under Round Three of the DOE Clean Coal
Technology Demonstration Program. Construction began in October 1990 and was completed
in July 1992 [3]. Figure 2 provides a view of the ENCOAL LFC plant, which is ten stories
high and designed to process 1,000 tons per day of Buckskin Mine subbituminous coal. The
plant operated intermittently during the remainder of 1992 and early 1993 while going through
startup operations, and equipment and product testing {4]. Longer periods of operation in the
first half of 1993 led to a decision to shut the plant down for major modifications in late 1993
and early 1994. In May, June, and July of 1994, ENCOAL operated the plant for 68 days at

90 % availability, while producing and selling more than 600,000 gallons of specification CDL
and more than 12,000 tons of stabilized PDF [5]. The original agreement with the DOE, for
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50 % sharing of $ 72 million of allowable design, construction, and operating costs for the first
two years of operation, was extended for two additional years in October 1994, with an
additional $ 18 million of shared costs. The plant continues to operate in a production mode.

The total production of CDL in 1994 was almost 1,342,000 gallons, of which 963,270 gallons
were sold and shipped in 45 railroad tank cars to three different industrial customers for test
burns and compatibility testing. Additional efforts are underway to optimize the value of the
CDL by separation into fractions with particular market attributes.

ENCOAL shipped its first half-unit train containing PDF to the Western Farmers Cooperative
power plant in Hugo, Oklahoma, on September 17, 1994, for a combustion test burn. The
shipment consisted of 5,500 tons of 15 % PDF and 85 % Buckskin run-of-mine (ROM) coal.
The PDF was delivered stable and not dusty. The blend handled well and the boiler results
were favorable. Three additional half-unit trains were shipped to Western Farmers on
September 24, 1994 (21.2 % PDF blend); October 1, 1994 (25.1 % PDF blend); and October
10, 1994 (31.9 % PDF blend). A full unit train of 24 % PDF blend was shipped to Western
Farmers on October 24, 1994.

The remaining 1994 PDF shipments were made to Muscatine Power and Water in Muscatine,
Towa, comprising two half-unit trains--November 23, 1994 (39 % PDF blend) and November
29, 1994 (66.6 % PDF blend)—and one full unit train—December 13, 1994 (90.7 % PDF
blend). Combustion test burns were very successful and the PDF exhibited no handling,
dustiness, or self-heating problems.

Efforts are now underway to build upon the experience gained with the ENCOAL LFC Plant by
designing a 15,000 ton-per-day commercial LFC plant, composed of three 5,000 ton-per-day
modules, to be constructed in the PRB at a mine yet to be selected. The design program is
being led by the TEK-KOL Partnership, with extensive participation by engineers from
Mitsubishi Heavy Industries, Ltd. (MHI) offices in Hiroshima, Japan. MHI is a licensee of
circular grate technology well suited for application to the LFC process, with the possibility of
combining two or more of the processing steps into a single piece of equipment, thereby
offering the potential to reduce the cost of plant construction significantly. This commercial
plant design program will then be used as a template for other commercial plants to be located
in Indonesia and elsewhere in the world.

4 r i Proj

One of the lead locations for a commercial LFC plant is the Berau Lati coal mine in East
Kalimantan, Indonesia, on the island of Borneo. The mine is located about 17 kilometers (km)
northeast of the village of Tanjung Redeb and 8 km north of the Berau River. Figure 3 shows
Tanjung Redeb in relationship to other villages on the east and southeast coast of Borneo, and
its proximity to the Celebes Sea and the adjacent island of Sulawesi. Figure 4 provides greater
detail of the Berau Agreement Area, including the Lati mine site and the other potential mining
sites—the Parapaten, Binungan, and Kelai subareas. The Lati site is the first part of the
Agreement Area to be developed, based upon a Coal Concession Contract between PT TBBA
and the P.T. Berau Coal Company (PT Berau). PT Berau is owned jointly by P.T. United
Tractor, a unit of P.T. Astra International, and Nissho Iwai, a Japanese trading company.
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The Lati mine site encompasses about 96 square kilometers, with an estimated 155 million
tonnes of mineable coal reserves. The coal is found in four major seams ranging in thickness
from 1.7 to 2.4 meters (5.6 to 7.9 feet). The mine also contains about 340 million tonnes of
indicated reserves and about 640 million tonnes of inferred reserves which, together with the
mineable reserves, gives a total of over one billion tonnes. The Parapaten, Binungan, and Kelai
portions of the Agreement Area are set aside for future mining operations.

Figure 5 shows the layout of the Lati mine site, with initial mining operations near the southern
end of the site. An 8-km haul road connects the open-pit, truck-and-shovel mining operations
to the coal preparation plant on the Berau River. Production coal is hauled from the mine to the
preparation plant, where a primary crushing from -600 mm (24 inches) to -150 mm (6 inches),
and a secondary crushing down to -50 mm (2 inches) takes place. The crushed coal is then
loaded into barges, towed to the open sea, and off-loaded to sea-going vessels for the journey to
either Indonesian or export steaming coal markets. Figure 6 gives a perspective of the transport
distance to these markets.

The throughput at the Berau Lati mine is limited by the current four million tonnes-per-year
crushing operations at the Berau River coal preparation plant, a limit that can be overcome by
crushing equipment additions. The infrastructure issue of more concern is the coal handling,
barge transshipment, and off-loading capacity to larger sea-going vessels. At present, the only
coal terminal capable of off-loading barges to cape-size vessels in East Kalimantan is the P.T,
Kaltim Prima deep water terminal at Tanjung Bara, although the new Indonesian Bulk Terminal
on the island of Pulau Laut in Southeastern Kalimantan is scheduled to open this year. Other -
coal loading infrastructure in Kalimantan includes the captive coal terminals of Tanah Merah
(P.T. Kideco) and Tarahan (PT TBBA), and the Balikpapan common user coal terminal,
scheduled to be in operation in 1995.

Coal from the Berau Lati mine is characterized as subbituminous, with high moisture, low ash
content, and very low sulfur. A comparison of the nominal proximate analysis for Berau Lati
coal with proximate analysis results for Buckskin Mine coal, the feed coal for the ENCOAL
LEC Plant, is instructive. This comparison is given in Table 1. The moisture content for the
Berau Lati coal (23.4 %, by weight), is somewhat less than the nominal 29.1 % for Buckskin
coal, and the as-received ash content is also somewhat lower (3.4 %, versus 5.3 % nominal ash
content for Buckskin coal). The comparison of the nominal ultimate analyses for the Berau
Lati and Buckskin coals is shown in Table 2.

The nominal sulfur content of the Berau Lati coal is very low, about 0.66 %, but is somewhat
higher than the nominal value for Buckskin coal. In both cases, the analysis of sulfur forms
shows that most of the sulfur is organic (e.g., 0.54 % for Berau Lati coal), with small amounts
of pyritic (e.g., 0.10 % for the Berau Lati coal) and sulphate (e.g., 0.02 % for the Berau Lati
coal) sulfur. This characteristic bodes well for substantial removal of most of this organic
sulfur during the mild pyrolysis processing step. A second desirable characteristic is a high
hydrogen-to-carbon (H/C) molar ratio, which can be obtained from the ultimate analyses, and
which provides some evidence that the yields of CDL will be adequately high. The Buckskin
coal H/C ratio is 3.4 x 12/49.1 = 0.831, which is above the desirable threshold of 0.8. The
Berau Lati H/C ratio is 0.819, which is comparable and also acceptable. A third characteristic
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of interest is the ratio of fixed carbon to volatile matter, or the fuel ratio. Upgrading potential is
acceptable when the fuel ratio is 1.4, or less, since values higher than that imply adequate
amounts of carbon without upgrading. The Buckskin coal fuel ratio is 1.14, while that for
Berau Lati coal is 1.16. The two fuel ratios are similar and acceptable. The Hardgrove
Grindability Index for the two coals is also similar.

These similarities provide some confidence that Berau Lati coal is a suitable candidate for LFC
processing, using experience gained from processing PRB coals. However, one additional set
of tests is used to confirm this potential applicability. A small amount (5 kg) of Berau Lati coal
was obtained from Nissho Iwai and sent to the SGI Development Center in Perrysburg, Ohio,
for testing in a thermogravimetric analyzer (TGA) connected to a Fourier Transform Infrared
(FTIR) spectrometer. Fifteen to twenty gram samples were subjected to controlled temperature
histories that resemble the LFC drying and mild pyrolysis steps, with the evolved drying and
pyrolysis gaseous products spectrographically analyzed. A relatively accurate mass balance can
be obtained from such testing. The results for Berau Lati coal showed slightly higher, but
almost identical CDL and PDF yields to those obtained on Buckskin coal in the ENCOAL

LEC plant. Figure 7 shows the programmed time-temperature and the measured weight-loss
profiles for a typical Berau coal TGA test. Figure § shows the FTIR integrated gas species
evolution from the FTIR scans as a function of time. Finally, Table 3 provides the measured
and inferred mass balance for the experiment, based upon the proximate and ultimate analyses
of the as-received coal and a small sample of char processed in the TGA apparatus.

The successful testing and evaluation of the Berau Lati coal led to the signing of a Letter of
Intent between TEK-KOL, MHI, and PT Berau, and an engineering study for a commercial
5,000 tonne-per-day LFC plant, to be located near the site of the coal preparation plant on the
Berau River, is underway.

5. The Tanjung Enim Project

TEK-KOL has identified another commercial opportunity in Indonesia that involves the state
coal mining company PT TBBA directly. PT TBBA operates a number of coal mines in the
Tanjung Enim district of South Sumatra (see Figure 9), including the Air Laya mine. The
output from this mine, some five million tonnes per year, is dedicated to the 1600 MW(e)
Suralaya power plant complex on the west coast of the island of Java, a complex that is
scheduled to expand to 3400 MW(e) within the next few years. At that time the feed coal
requirement will be over twelve million tonnes per year. Only the Air Laya mine production
can meet the Suralaya plant boiler fuel specifications directly, although blending with the
output from adjacent mines could extend the life of the Air Laya mine from about a decade to
perhaps fifteen years. A more attractive alternative could be to upgrade coal from the lower-
grade mines adjacent to Air Laya, thereby meeting the commitment to supply Suralaya for
many decades to come.

In order to determine the feasibility of this alternative, TEK-KOL has tested and evaluated
small amounts of coal from eleven mines in the Tanjung Enim district, including the Air Laya
mine. The testing and evaluation procedures were similar to those described for the Berau Lati
coal. In this case, six of the coals tested (including Air Laya coal) were excellent candidates for
LFC processing, while one other coal was marginal (see the results listed in Table 4). The most

443



Figure 7

Berau Lati Coal

TGA Proximate Analysis

Percent Weight Loss

(O o) aameraduwa],

o
o o Q o o - o o o o
o - ~ ) < H O t— va) Fe 3 -
[ 1 | [ [ I [ [ [
_ 1 | | i ! 8
P ) ] [ B | <
T T T T T 7 T
! i ! ! | } ] I
! ! ] | }
T T T T 17 e B i i
i | t [ b i I I I
_ ddg gt
3
2 [ “mm I I
i o
..-UCI S SE—
| t
_ ]
__ A ]
— ] ] !
b [ [ |
i A 4]
I ] | |
I i i |
i I
I T I I
I g j ) |
e | @ I I I
O N A
! ] t I
——————p——1 ———-]
| ] } }
! ] ) I
AU T cof 1O IRV NSRRI SN SUU N S _—
| ! I | [ Vi t
| | I ! | t | I
1 { I 1 i | | I ]
o o o o o o o o o o o
o o o o = o o o o o
o o] @ ~ o ) <t D ~N -—
<

80 100 120 140 160 180 200 220

60

0 20 40

Time (minutes)

Coal
24.62

PDF

Char

5.00
15.58
71.34

Moisture
Volatiles

16.40
75.09

29.97 39,75

40.79 34.12
4,62

Fixed Carbon

Ash

8.51 8.08

6.13

Berau Lati Coal TGA Proximate Analysis

444



ool

<0l

esjnadg seo yii4 [e0 fie] nesag |- a1nbi4

(1-W) 13QLUNLIBABAA / 8oURQIOSqY

|lecd e nesaq 'eljoadg seo) il 4
8 9inbig

445



1800

‘Buusewibug pue Eunse] Ewilewwon Ag posunogsed siskwuy ajew, 1)

8ct 0 0900 —.OO.O : 080°0 . as E@.wc‘_m eyl £njd Jejuel juswdoisaed (DG Sy U PAEDO| HILd-WDL ®ul Buisn paronplo:
9600 | 9¥0°0. | 1000 | €200 | 9P0'© Hy wh/swb  sshpuy e1eLIx0ig 041 19§ oul jo pescdwod & sshipue eksoduco 20
ot'i 69°0 200 ¥e0 69°0 02'e 22’ Jeyo Q8 eyl pead Qg | SHSE PSR4 UV
600 | 190 020 [0S0 [ Ot | oz0 | vw2 | wre of o9t | eset | S50 G
s0o “ SO0 | 910 | &5t €6°L i oo |ez1 | sEd N
cco | ®00 | 000 080 | ,sz0 | e2ze | e2€ Hl zs0 |esy | o€ .
L0 00} sbo | 610 Wb geo | vees | vees ol ez8 | se22 | ssvs >
v00 P00 | 450 | o0 | oso s} soo |eo0 |sso <
000 | os0 | 158 | 1578 usv} o0 |gre | 2ov usy
W00 419 | 6052 | 6052 ‘241 819 | zivg | BLOF 3 -
Ve | ey | ovor | orel oA | vSv | greg | 26762 ioa 3
o't | 690 | 200 | ve0 | 690 o2k s9vz | czn |
asua OZH YHO QD zZOD ssoq | swesn | siseg | p.oay sweiry | siseg | p.ooy
-2 Q mieiol | siseg | Mg % | SV % siseg | AIQ % | SY % L
Ag 1ad SISATVYNY Aig JUN Te + X0id D47 e LU0 ge + x01d ©
SYO V1VQ Hild WOH4 sisAfeuy Jeyn sjsodwon sisAfeuy oD eysodun

Aewwng sisAjeuy |eoD lie nelag
€ 9|qe]



6 ainbiy




auljeseg

unsyong
Buiuwio A

(euucy/By0s Inode st plRIA 10 upisyong Bulwoip) aepipued 047 PeoY
syeplpue] 947 e (edXT

=0 nessg ‘|d e

08 uejuewtijey iseg
wejewrebung

(ellewWng Yyinosg) 10U1sI1(g semey Isniy
O > (ainisiopy ybiH Aleplodopusd e
ov> (einisioy UBIH Alsp)ieleg Jeseg ebi] eienjy e
Gt 2y weag ‘ueyely Uinog e
09 2y weag ‘uebuny| .

08 L ______ Lojued 1ISOM YUON o
001t g weag ‘ueyeldy yinog .
001 .Anwit seseg bl eleniy e
GL} . ueipibuny) e
o 1 .8 weag ‘ue|fbuny .
ot . deselueg .
GGt LBAETIY .
auuoy}/b
Ac_oc,ﬂow (esjewng yinog) 1ouysiq wiug bunfuep

pPal1Sa] S|eoH ueisauopuj
¥ elgeL

448



attractive candidates were the Banjarsari and Kungkilan (Seam B) coals, because of the high
estimated CDL yields, but Muara Tiga Besar Timur and South Arahan (Seam B) coals were
also considered excellent. Table 4 shows the estimated CDL yields for the eleven coals tested.

Because of the favorable results from the feasibility testing and evaluation program on Tanjung
Enim district coals, TEK-KOL, MHI, and PT TBBA have signed a Letter of Intent to carry out
an engineering study for a commercial 5,000 tonne-per-day LFC plant to be located at either the
South Arahan or the Kungkilan mines. This study will be underway shortly.

6. Conclusions

The Indonesian low-rank coal upgrading opportunities described in the two previous sections
are only two of many available to TEK-KOL. Most of the others must be approached with
care, since they involve eithér an undeveloped low-rank coal resource with substantial needs for
investment in both mining and transportation infrastructure, or a very marginal coal resource.
An example of the former is the potential Musi Rawas project in South Sumatra, where a
private Indonesian company, P. T. Triaryani, has access to significant low-rank coal reserves
that have been shown to be amenable to upgrading by the LFC process. However, the location
of this potential mine is such that, in addition to the mine development costs, the feasibility of
transportation by truck, barge, or rail remains to be determined. One possibility under active
investigation is to construct mine-mouth coal-fired power plants at the site, with long-term
contracts for coal supply used to secure financing for mine development. A combination of
long-term supply contracts and a secured export market for the PDF and the CDL might then be
used to justify expenditures on transportation options. Such an opportunity must be examined
from a long-range perspective, whereas Indonesian coal-mining opportunities are more
typically couched in five- and ten-year terms.

Another type of opportunity is presented by dealing in whole or in part with the end-use
customer, or a surrogate for the end-use customer. An example of this type is an electric utility
with long-range steam coal requirements, such as Taiwan Power Company or the Electric
Power Development Company, Ltd. (EPDC). The latter acts as a surrogate on fuel supply
arrangements for electric utilities in Japan. Japanese trading companies can play a similar role.
The interest of some of these end-user agents in securing the long-term supply of quality fuel at
a reasonable price is keen, especially when increased domestic demand, continued export

opportunities, and a lack of adequate infrastricturs investment combine to disrupt conventional
market forces.

The two opportunities described here present less risk since, in both cases, markets for the coal
and adequate initial infrastructure are in place. Therefore, TEK-KOL intends to devote much of
its resources and energy to a PRB commercial plant follow-on to the ENCOAL LFC plant

using the joint engineering effort with MHI as a building block for commercial LEC plants, in

Indonesia and elsewhere. The Berau Lati and Tanj i j i
el . anjung Enim projects are importa
that commercialization strategy. P poriant clements of
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ABSTRACT

Russia is rich in fossils, however, difficulties exist in large distance from
resource location and consumers. Thermal power stations (TPS) in Russia are
equipped with high-pressure steam units and operate efficiently. Such units could be
consfructed in the decades to come. The urgent problem is to increase TPS life.

Coal will be an important item in the fuel balance now and in the future. The
projects of ecologically clean coal-fired TPS are described based on the National
Program of the "Ecologically Clean Generation". Proposals are given on the terms
and specifics of the implementation of the US clean coal technologies in Russia.
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1. OVERVIEW of RUSSIAN POWER INDUSTRY

1.1. General

Russia possesses rich fuel and energy resources, however remoteness of
resources from consumers presents certain problems. Thermal power stations in
Russia employ modern steam-turbine units and operate efficiently. Construction
and operation of such power stations will continue in future. Among the urgent
problems is the life extension and further upgrading of steam-turbine power
stations and the development of combined cycle plants, the latter using first gas,
and then coal {1].

The industrial and municipal electricity demands in Russia are largely met by
construction of thermal power stations (TPS). In the near future, the greater
portion of electricity will be produced from fossil fuels, mostly from natural gas,
and also from coal.

The scales of Russian power generation is characterized by the following
data {bracketed are 1990 figures where electricity generation was at the max.
level) [2].

1994 (1990)
TPS Installed capacity, GW 210 (213.3)
Electric generation, bin. kWh/y 876.6 (1082.2)

Power reserve in 1994 was 15% on the average. Nevertheless, some regions
remained energy-deficit ones.

Electricity per capita production was 6190 kWh/y.

The installed capacity breakdown with reference to types of power plants,
are (see also Fig.1):

GwW %
Total 210 ‘ 100
Fossil-fuelled, 145.6 69.3

including
condensing plants, 65.6 31.2
lcogeneration plants 80.0 38.1
Nuclear power plants (NPP) 21.2 10.1
Hydro-power plants 43.2 20.6
Other 0.04 -
Remark

Below, thermal efficlency data are calculated using low heating value {LHV)
of fuels; In all cases, volumes In “m*" are for standard conditions (if otherwise not
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especially indicated); masses (weight) are in metric tonnes; pressure and
pressure drops are in Pa, kPa, bar and MPa

The fossil-fuelled plants generated 602.8 bin kWh (68.8%), NPP, 97.8 bin.
kWh (11.2%), hydro-power plants, 175.3 bin. kWh (20.0%). The cogeneration
plants supplied 613.2 min. Gcal (713.2 bin. kWh) of heat. Specific fuel
consumption at TPS was 310.3 g/kWh with the average efficiency (taking account
of combined heat and power generation*) of 39.64%.

For electric and heat generation 383.2 min ton of standard fuel (tfe} was
consumed considering LHV of 29.3 MJ/kg (7000 kcal/kg), including: (Fig.2)

Name min. tfe %
Natural gas 244.5 63.8
Coal 98.5 25.7
Fuel oil 40.2 10.5
Total 383.2 100.0

The generating capability is based on condensing TPS employing 200, 300,
500 and 800 MW units, and cogeneration plants with 50-80, 100, 180 and
250 MW turbines. Starting from 250-300 MW, the units are designed at
supercritical (24 MPa) steam pressure. In general, 85% of electricity is generated
at TPS using high-pressure steam (213 MPa).

Russia is located in high latitudes at the territory with severe climate. Of
great importance is heating of residential, industrial and public premises. The
required heat loads and supply of industrial enterprises with heat and steam are
traditionally centralized and are from large boilerhouses and cogeneration plants.
The totai capacity of such piants is about 80 GW or more then half capacity of all
TPSs. More than 80% of the heat supplied to consumers from power stations is
produced on steam turbine extracted steam. Considering the fact that over 60%
of electricity in these TPS is generated in combined mode (it is about 34% of the
total fossil-fuel TPS generation) their average efficiency is 46.5%, with specific
fuel consumption of 265 g/kWh.

The structure of fuel balances in various regions differ greatly. The larger
portion of electricity in the Western Siberia, Urals and European part of the
country is generated using natural gas, In the Central and East Siberia the
resourses are hydro and coal, and in the North-West and the Far East, are
nuclear power and coal, respectively. The consumption of coal was 133.4 min. t.
with average heat value of 16.5 MJ/kg and ash content of 27.9%.

*) Specific fuel consumption (b) in cogeneration mode is generally derived
from the following expression: b,.= (Q;- Q;)/{NxK). Here, Q; is fuel heat, Q, is
part of fuel consumed to produce heat, N, is electrical output, K is coefficient
matching units of measurement. The equivalent efficiency n=123/b,.
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Below, are some data on coal condensing power units (Fig.3):

Unit capacity, MW 800 500 300 200 150
Number of units 2 7 27 36 17
Average load, MW — 400 220 150 110
Efficiency, %:

best TPS — 36.9 36.3 35.9 35.0

worst TPS 33.2 36.2 30.1 30.4 34.0
Share of coal in the fuel a7.0 a7.7 77.5 70.0 70.5
consumed, %

Coal is also fired at many cogeneration plants.

its share is in these cases of 20-50%. At numerous condensing and
cogeneration plants coal is used as seasonal fuel.

Power units up to 200 MW and equipment for cogenration plants using 640-
670 t/h boilers are designed at subcritical parameters. 200-215 MW condensing
units and cogeneration unified units of 180 MW, 13 MPa, 540/540°C,
cogeneration plants with boilers and turbines of smaller capacity - mostly rated
60-80 and 110-115 MW - at 10-13 MPa, 555°C. Most cogeneration plant turbines
extract steam for staged heating of not water. The extraction steam pressure for
that purpose ranges from 0.5 to 2.5 bar.

The condensing 300, 500, 800 MW units and cogeneration units of 250 MW
unified with 300 MW units are designed at supercritical steam parameters: 24
MPa, 540°C/540°C.

The total capacity of such units is about 45 GW. Their capacities and
parameters are standardized. Supercritical power units with 1000-2650 t/h once-
through boilers operate reliable and efficiently firing various fuels. The annual net
efficiency of the best TPS with such units firing gas and fuel oil is 39%, and in the
case of coal, 37%. The design of equipment is continuously upgraded: 4-5
modifications of turbines and boilers for such units have been manufactured.

Electric power manufacturing industry of the former USSR produced all kinds
of equipment required for electric power stations: steam boilers, steam and
hydro-power turbines, associated electric generators, transformers, auxiliary
mechanical and electrical equipment, components and materials [1]. Brief
characteristics of the thermal power station equipment used in Russia can be
found in Section 1 herein. The equipment in many respects meets the world’s
standards and ensures high reliability and economic efficiency.

The manufacture and operation of electric power eguipment was based on
domestic R&Ds, metal, electronics, chemicals, etc. TPSs were constructed by
large specialized organizations having all necessary equipment and facilities. At
the same time, there was a certain lag of the Soviet, and later Russian industry in
the development and manufacture of GTs, automatic control systems, gas
cleaning systems and equipment.

The Russian TPS are typical of low rate of equipment renewal [4]. Now, life
expiration of the equipment is 5-7 times ahead of addition of new capacities. Just
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today, about 40 GW TPS capacities has expired the design life. 1t is considered that by
2000 the figure will increase to 90 GW. Among the units operated about or over 200
thousand hours there are 20-30 units of 150-160, 200 and 300 MW each: some 150 MW
units had been in operation over 270 thousand hours each. New units of 800 and 1200
MW operated less than 100 thousand hours.

Many steam turbines and boilers at cogeneration plants have been operated even
longer than condensing units.

Naturally, in many cases the life of TPS can be extended.

However, it should be considered that many existing TPS constructed 30-40 years
ago have obsolete equipment which does not meet the modern requirements in efficiency
and environmental impact. Continuation of their operation becomes unreasonable.
Frequently, it is very difficult technically or rather costly to repower such TPS to improve
the performance.

A more attractive way is radical changes using new technologies. The adequate
economical substantiation of constructing efficient TPS with advanced equipment is next
to impossible in Russia now.

1.2 TPS Environmental Impact

TPS, especially coal fired, are larger environment polluter [5].

For new TPS, the maximum permissible concentrations {MPC) near ground-level
of the major pollutants have long been met in the USSR by emission scattering through
tall stacks.

Now, the State Standard has been prepared oriented on the today's level of power

engineering and gas cleaning equipment (up to 2001) and more stringent requirements
after 2001. The norms of the Standard are given in Tables 1, 2 and 3 [7]
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2. THE POWER INDUSTRY DEVELOPMENT
FORECAST for RUSSIA

The essential goals of the Russian energy strategy are to promote social and
economic revival of the country and increase the GNP and income, life standard
and its guality and reduce the man-made load on the environment [21].

The priority lies in increasing energy efficiency and conservation.

In 10-15 years a more effective use of natural gas and larger share for it in
domestic consumption are scheduled. The quality of coals will be perfected by
producing smaller amounts of high-ash, high-sulphur coals and using their
washing and benefication.

While preserving the United Power Grid of Russia the development of the
regions is planned, in order to ensure their self-sufficiency in electricity and heat,
and, wherever possible, in fuel.

If economically justified, smaller sources of electrical energy and heat will be
provided as close as possible to the consumers. It will be based on economically
efficient and ecologically clean technologies, in particular, for coal TPS,

Coal is and will remain, in the near future, the basic fuel in Siberia and the
Far East, and also a very important fuel in the Urals and in the European part of
the country. Coal consumption for power generation shall be doubled and
constitute over 200 min. tfe/y in the future.

The prospects of the evolution of the Russian power industry are now
uncertain.

The revival of the Russian economy is predicted in a long period of time. By
various estimates, electric generation will reach the 1990 level in 2000-2010. In
the near future, no high-investment construction of large TPS is planned.

The main attention is being paid to the radical reconstruction of the existing
TPSs and the preparation of using up-to-date technoclogies. The worn-out and
obsolete equipment, which have an overall capacity of about 90 GW, will be put
out of operation.

The analysis of energy use in Russia made by several independent Western
and Russian organisations indicates that:

* even without the decommissioning of some NPP and

* provided that existing TPS will expire their service life there will be
considerable power deficit in Russia, if new capacities are not put into operation.
The deficits are as follows:

Calendar year 2000 2010

Power deficit, GW 24-56 149-174

About 80% of the deficit is attributed to the European regions and Urals
which have no sufficient fuel resources.

The deficits can be partially covered by a life extension of the existing
equipment together with the replacement of the worn-out components. The
remaining deficit will be covered by construction of new power units instead of
those decommissioned at the existing TPS (in the same main building or at the
same site), and by the construction of new TPS both cogeneration and
condensing ones. TPS retrofitting/repowering will be implemented along with
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increasing efficiency (in particular, by increasing the share of combined heat and
electricity generation) and decreasing environmental impact.

Further growth of electric generation will depend on the rates of restoration
of the country's economy. If they will be decelerated, and the energy saving be
realized at a large scale and efficiently, a small number of relatively low-capacity
new condensing plants will suffice, together with cogeneration plants, including
those of low and medium capacity.

At higher rates of energy use, construction of some large condensing K-A
and Kuzn. coal-fired TPS in Siberia, the Urals, and maybe in the Volga River
region will be needed, For such TPS, the use of 300-500 MW units is under
consideration.

Along with cogeneration plants, a significant fraction of the heat required for
consumers will be generated in the boilerhouses (district heating plants). The
steam capacity of the boilers installed there will be from 1-2 to 160 t/h, while that
of hot-water boilers, up to 200 Gecal/h (230 MW). Now, many of them are of low
efficiency and operate with considerable SO,, NO, and fly ash emissions. The
boilerhouses could also he the places, where clean coal technologies could be
applied.

The Energy Strategy is based on the fact that the coal industry will play the
important role supplying the country with fuel, electricity and heat.

The strategy is to terminate the drop of coal production, stabilizing it at 250-
270 min. t/y level, continue the restructuring of the coat industry with the greater
share of the open-cut coal production and the closing of unprofitable enterprises
by the year 2000. In so doing, the following options of coal production evolution
are considered.

Calendar year
Coal annual production 1990 1993 1995 2000 2010
Maximum: min t 396 306 270 290 340
min tfe 257 196 172 185 210
GJ 7530 5740 5040 5420 6150
Minimum: min t — — 260 250 300
min tfe — — 166 160 190
GJ — — 4860 4690 5670

in the European part of the country the coal production will tend in general
to decrease, while that in the Kuzn. and K-A fields will increase to supply the
regions of Siberia and the Urals where these coals will be fired at TPS. The
remaining regions will, to a greater extent, use local coals. The brown coal
production is supposed to be increased in the Eastern region of the country in the
irkutsk district, Zabaikalie, Primorsk and Khabarovsk regions from about 30
min.t/y (17 min tfe/y) produced at present to 90 min.t/y (30 min.tfe/y).

The problems of transporting the cheap K-A and Kuzn. coals to industrialized
regions of the Urals and the East of the European part of the country are rather
acute. It is clear that the handling of a greater portion of coal to raise its heat
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value prior to transportation will be required along with possible development of
special transport means and systems,

. Economical estimates provide evidence about competitiveness of Kuzn. and
K-A coals as fuel for TPS in the Urals, Volga River region and, may be, in the
areas to the East from Moscow. For interregional transportations mostly Kuzn.
coal or processed, for example, briquetted, K-A coal will be involved. The
demands in solid fuei for the Eastern Siberia and Far East will be cavered by local
production and shipment of K-A coals. The Peach. coals will be used in the
Northern regions, and the coals from the Eastern Donnas, in the South of the
European part of Russia.

The properties and amount of coal fired in Russian TPS are illustrated in
Table 4 [3].

The coal production conditions are most favourable in the K-A field, where
large, tens of meters thick horizontal seams are located near the surface. The
field is in a easy-to-access area with acceptable climatic conditions. The coal is
produced by the open-cast method at rather low cost.

The geological conditions in the Kuzn. field, which is mast developed, now
are rather complex. The industry environmental impact here is high in many areas
and the infrastructure is inadequate.

in the European part of the country the coal is mined underground which
makes its cost very high. The geclogical conditions of the long operated areas
(Eastern Donb., near-Moscow field) are unfavourable. The Pechora coal field is
located in a severe climatic area.

The Eastern regions of the country supplies mostly low-grade, high-moisture
and high-ash local coals to be fired at power stations. Many old coal fields are
exhausted and vast territories are energy-deficient.
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3. BASE OPTIONS of ADVANCED COAL THERMAL
POWER PLANTS

As base options, projects are considered being winners of the competition
when the State Program "Ecologically Clean Power Generation”, Section "Clean
Coal Technology” was announced [35, 36].

Basic parameters of TPS employing various coal technologies are shown in
Table 5.

it should be noted that it is difficult to compare the technologies by
economical parameters because they had been designed at coals differing in
properties and cost, areas of TPS location, modes of operation, etc., under the
conditions of unstable and economically not fully justifiable prices of equipment
and TPS construction.

Specific costs relate 1o TPS with most cheap 500 MW units fired Ekib.
bituminous coal. Somewhat higher cost of TPS with brown K-A coal fired 800 MW
units could be explained by considerably larger furnace dimensions {see section
2) designed at low-temperature combustion to prevent slagging. The lack in of
Russia own experience in flue gas DeSO, and DeNQ, systems gave conservative
estimates of the cost of relevant systems and equipment and overestimated costs
of TPS using the above equipment. Just on the contrary, the specific cost of CFB
boilers - aiso due to lack of own experience - seems optimistic.

3.1. Project of Brown K-A Coal Fired 6.4 GW TPS
with 800 MW units

As a base option, 6.4 GW TPS was selected firing brown coal from the
Berezavo field and employing 8x<800 MW steam supercritical units.

The principal features of the P-67 boiler at the Berezovo TPS-1: dry-bottom
tangential fired furnace, low active combustion zone heat release rate, low flame
temperatures (1300-1400°C max.), early ignition and intensive p.c. burnup at the
initial distance were remained.

Specifics of the coal mineral and organic matter enabled NO, and SO,
reduction and attain the required ecological parameters (NO, and SO, at 200-
300 mg/m3 level max.) without special DeSO, and DeNO, systems [7, 28, 37].

For NO, reduction the following technological methods will be applied: fuel
preheating to 650-850°C, staged low excess air combustion, using combustion
gases for fuel drying in the pulverizing mill fans system. The raw coal from the
hopper is fed to the gas drier to be dried there with moisture content reduction
from 33% to 13% by combustion gases at 590-650°C. Further, the fuel is
directed to the mill fan and therefrom to coal dust concentrator when the coal
stream is separated into high and low concentrated flows. Part of the coal-air
mixture is fed to the muffle burner and is used for thermal treatment of the main
stream in the p.c. preheater. To ensure complete combustion and reduce
slagging of boiler furnace heating surfaces, simultaneous reduction of coal
particle size from Rg=40-60% to Rga=20-30% and R g <1.5% is envisaged.

480



Low-temperature combustion allows for suiphur capture in the furnace up to
50% by the coal ash calcium. Fabric filters are used to clean the flue gases of fly
ash. Additionally, sulphur is captured in the deposit layer on the filters surface.
Also the feed of the activated ash to the furnace and convective path is provided.

The pilot test results showed that in firing Berezovo coal with S < 0.4-0.5%
the SO, < 200 mg/m3 concentration requirements can be ensured by the above
methods of SO, capture in the boiler gas path and on the fabric filters. The flue
gas cleaning efficiency of fly ash in the fabric filters is sufficient to meet ecological
requirements specified in the project at 50 mg/m3 max,

When TPS operates on coal with average ash content of 7%, the yield of ash
and slag wastes will be 1.5 min. t/y.

Because the K-A coal ash contains CaO provision is made for its granulation
by treating with acid waste water of the make up treatment system to improve
saleability properties and prevent environmental impact when land filling.

The 6400 MW TPS is constructed with two main buildings located on the
same site. Each building accommodates 4x800 MW units each in 84 m wide bay.
The overall width of the each main building over the front is 434 m and the depth,
177 m. The baghouses and the induced draft fans are located in individual
buildings. A stack of 250 m high will be installed per four units.

The new technological solutions for the project in question are being
perfected at the rigs and 35 t/h pilot boiler. On the boiler they investigate
influence of p.c. high-temperature preheating and staged combustion on NO,
concentration, SO, catching in the boiler path and the baghouse, and so if feeding
the ash activated in the jet mill or digester to some places of the boiler gas duct.

The technologies will further be tested on a 500 t/h boiler which is under
construction and will be started in 1996,

Basic parameters of TPS employing 800 MW units designed under this
project are shown in Table 5.

3.2. Project of the Yuzhno-Urat Ekib. bituminous coal
fired 4 GW TPS with 500 MW units

The base option is 500 MW supercritical pressure unit with conventional p.c.
firing [38]. Some parameters of the unit and TPS as a.whole are shown in Table 5.

As prototype was adopted the P-57, 1650 t/h, 24 MPa, 545/545°C boiler
manufactured by the Podol'sk Machine Building Works in 1986 .

In case of conventional firing of Ekib. coal NO, emissions are rather high:
with P-57 boiler they are at 800-1300 mg/m°. Two versions of the furnace have
been specially designed to reduce NO, emissions by technological methods.

The furnace with two tiers of wall swirl burners is equipped with additional
straight flow burners arranged 3-4 m above the second tier.

These burners operating with SR=0.7 are supplied with 20% of fuel. Above
them at 26-30 m elevation nozzles are arranged to feed 0.10-0.24 of the total air.

The tangential-fired furnace (Fig.22) employs 24 straight-flow burners
arranged in three tiers on the side walls with coal-air mixture channet directed 10
two 1200 mm dia. circles. The burners of the 1st and 2nd tiers operate at excess
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air of SR=1.1, while those of the 3rd tier, with SR=0.7. About of 15% of the
secondary air is fed via the tertiary air nozzles located by 8 m above the 3rd tier of
burners.

The results of model and industrial tests at the Ekib. TPS-2 indicates that
under the above mentioned methods of combustion the NO, emissions in the
case of P-57R boilers could be reduced to 500-550 mg/m"°.

For further decrease of NO, emissions by selective catalytic reduction using
ammonia will be applied. Considering flue gas high dust content and abrasivity of
Ekib. coal 2 possibilities of catalyst location have been analyzed.

Operating conditions and some characteristics of the catalysts for the DeNO,
system [ocation before the air heater and after ESP and DeSO, are illustrated in
Table 6. DeNO, system in-built into the boiler duct before the air heater is more
efficient (see below).

To reduce SO, the wet limestone system produced gypsum is used.

Among the most serious problems encountered with Ekib. coal combustion
is fly ash removal. Reduction of the dust content from the reference value of
90g/m° to 100 mg/m3 needs the ash removal system with 99.9% efficiency. This
is difficult due to increased fly ash electrical resistivity which at gas temperatures
within 140-180°C cause ESP back corona impairing ash separation.

Keeping under operation the stack gas at 95-100°C along with adequate
ESP active zone gas velocity and residence time enables reaching of the required
cleaning efficiency. In the case of four 8-pole ESPs with 12 m high electrodes and
the active section of 197.5 m? in the 84 m wide bay, the velocity of the cleaned
gases will be about 1 m/s and the residence time in ESP, over 30s. These
conditions ensure fly ash content in the cleaned gases of 100 mg/m3 max. ESP
are equipped with changing voltage supply sources which prevent back corona
and increase operational reliability.

Reduction of power unit output and efficiency due to use of gas cleaning
systems is t0 some extent compensated for by extra generation by the steam
passed 10 condenser instead of being extracted. This is because the part of the
condensate, and in some cases feedwater are heated by boiler flue gases with
less steam flow to preheaters. The temperature of flue gases shall be decreased
from 160°C to 80-100°C to meet ESP operating conditions. For reduction of their
temperature, the systems with low-temperature economizer or overflow (excess)
of heated air have been designed. In the latter case, a larger amount of air than
required for combustion is passed via the air heater, while part of the air
preheated to 300-330°C recirculates heating up the feedwater and condencate.

The performance of 500 MW unit for both boiler gas duct in-built DeNO,
system and DeNO, system located after ESP and DeSO, system are illustrated in
Table 7. The Table also compares the data for existing Ekib. TPS-2 power unit
without gas cleaning systems.

Different combustion systems have been tested to validate this project. The
tangential fired furnace has been implemented at the Ekib. TPS-2 500 MW unit.
As a result, NO, emissions were decreased to 500-650 mg/m® as compared to
1100-1200 mg/m’ on the other boilers, i.e. almost by 50%.
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The swirl burner and simplified reburning have been tested on 210 t/h Ekib.
coal-fired boiler. NO, emissions were reduced from 1100 mg/m3 to 520-570
mg/m° or by 47%.

Long-term tests of the DeNO, system catalysts have been started on real
heavy dust-laden Ekib. coal fired combustion products. The blocks of the
catalysts are installed on the by-pass gas duct of the existing boiler of 500 MW
unit with the gas flow through the duct of about 5000 m?/h.

A low-temperature economizer where flue gas temperature is reduced to
90-100°C is installed at 420 t/h boiler. The resultant change in the fly ash
electrophysical properties increased ESP efficiency and lower fly ash emissions
with 3 times.

Rig tests were conducted of the simplified DeSO, system close in the
concept to LIFAC system. Sulphur capture and operationat effects due to lime
injection into high-temperature (800-1000°C) flue gas stream, and also sulphur
capture with various methods of CaO-contained flue gases humidification were
tested.

Works are under way to develop heat exchangers for DeSO, and DeNO,
systems.

3.3. Project of 2400 MW TPS with CFB Boilers fired poor
quality anthracite culm (AC)

For poor fuels a promising approach is CFB combustion [8, 11, 39]. Based
on this technology the project of 2400 MW TPS with 300 MW units, located in the
Eastern Donbass, has been developed [29, 35].

TPS employs once-through, two-furnace, 2x500 t/h, 24,5 MPa, 545/545°C
CFB boiler and K-300-240 steam turbine. As fuel, poor quality AC with 36% ash,
S=1.4%, 10% moisture and 4-6% volatiles is fired. The boiler features high
recirculation ratio, external hot cyclones (800-940°C), and special external heat
exchangers for cooling part of the ash when it is reintrained to the furnace from
the cyclone.

The coal and limestone preparation system is with the common hopper and
cyclones and combined feed of crushed coal and limestone to the boiler. The coal
fraction composition and limestone mean particle size are 0-4 mm and 0.55
mm, respectively.

Reduction of the stack gas temperature to 100°C by the overflow air heating
system, increases ESP efficiency and keeps particulate matter emission less then
at 50 mg/m® max.

To simplify layout and operation and to reduce capital investment the
deaerator is excluded from the system but two stages of LP direct-contact
heaters are applied.

The once-through CFB boiler firing system consists of two modules. Each
module has its own furnace, two cyclones and two external heat exchangers
located under the cyclones. The combustion products from both modules are
directed to the common convective section.
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The amount of primary air fed via the fluidizing screen is ca. 50% of the total
air required for complete combustion. The combustion gases velocity at the
dense bed outlet is 6.4 m/s. In the freeboard {(combustor upper part) fuel is fired
using the secondary air supplied via special nozzles.

The two-stage air feed, high fly ash recirculation ratio, furnace temperature
of 900°C and limestone injection ensure low flue gas SO, and NO, concentrations,
AC complete combustion (94-97%), possible boiler load reduction to 30-50% of
the nominal value without firing support using gas or fuel oil. The external heat
exchangers with last stages of the primary superheater and reheater are designed
at 60% heat absorption from the CFB firing circuit.

The performance of TPS with CFB boilers are illustrated in Table 5, which
also compares the TPS with pulverized coal fired boilers with DeS0O, and DeNO,
systems, and without them. With identical environmental impact, construction of
300 MW unit employing CFB boilers under this project will be by 20-25% cheaper
as a pulverized coal fired unit with DeSO, and DeNQ, systems.

To validate technical solutions in designing the above boilers, comprehensive
testing of Kuzn. coal and AC firing, NO, and 50, suppression, hydrodymanics of
dust-laden flows in conditions typical for CFB duct, boiler startup and shutdown is
carried out.

The highest AC firing efficiency (96%) was when supplying 60% of the total
air to the primary zone. At equal flows of the primary and secandary air (50-50%)
and overall furnace outlet excess air of SR=1,15-1.25 the flue gas NO,
concentration was 200 mg/m° max. Also, formation of NQO, is perceptible
influenced by both sorbent feed to the bed and Ca/S ratio. At furnace
temperatures of 740°C to 940°C 90-95% of sulphur is captured with Ca/S=1.7-
2.0. With further increase of Ca/S ratio, capture of sulphur remains practically
constant at about 95%.

3.4. Project of IGCC TPS with entrained flow and moving
bed coal gasification

To use Kuzn. and K-A (Berezovo) coals IGCC TPS of large capacity (4.0-6.5
GW) has been designed {29, 41].

600-700 MW CCP includes two GT of 200 MW each, two heat-recovery
boilers and one 240 MW steam turbine.

CCP design are based on two different gasification technologies: moving bed
and entrained flow. Both systems were desic . with air and oxygen-blown
(0,=95%) options. Technical solutions and equipment are to a large extent
universal and, therefore, various grades of coal can be used, including high
sulphur ones.

Gasification proceeds at about 3 MPa. In both systems, gasifiers with liquid
slag removal are fed with dry coal via the lockhopper system.

To feed the moving bed gasifiers, the preliminary dried and crushed coal of
<50 mm size is screened. The lumps of >5 mm are directed to the hopper, pass
through the lockhopper system and via the day hopper are supplied from the top
to the reactor vessel. The fines are milled, pass through their own lockhopper
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system and are blown into the reactor via the tuyers. The technology of
production the granules of 6-10 mm from coal dust was tested which are fed into
the reactor together with the screened coal.

To feed the entrained flow gasifiers the coal is milled, passes via the
lockhoppers and is supplied pneumatically as high concentration dust (<0.015 kg
of N, on 1 kg of coal dust).

As a sealing and transportation agent the coal-derived gas is used in the
case of the air-blown system, and air separation plant nitrogen, when oxygen-
blows system is appiied.

The composition of gases produced by dried coal gasification depends but
insignificantly on the elementary fuel composition and is mostly defined by the
process technology, kind and temperature of blast, steam consumption.

Depending on the gasification technology the temperature of the
combustible gas at the reactor outlet is 500-550°C (moving bed, oxygen-blown),
900-960°C {moving bed, air-blown), and 1300-1600°C (entrained-flow).

Preliminary cooling of the combustible gas to 900-950°C past entrained-flow
gasifiers is made either in a radiant gas cooler featuring additional platen-type
heat transfer surfaces, or by quenching via recirculation of cooled gas to the
reactor outlet. Further cooling of the gas to 500-550°C temperature at which it is
cleaned, is made in the convective gas cooler.

In the gasifier waterwall surfaces and during further cooling of the
combustible gas of up to 30% of steam is produced which is later expanded in the
steam turbine.

Both projects are used high temperature desulfurisation of the combustible
gas at 500°C in the fluidized bed of oxides of metal, say, iron followed by
regeneration of sorbents and production of H,SO, from regeneration gases.

In the case of the oxygen-blown gasification, the independent air separation
plant is used.

The air-blown gasification systems have two trains per each GT, and in the
case of oxygen-blown design, one train is used.

In the case of air-biown gasification about 100 kg/s of air is taken past the
GT compressor and its pressure is increased to 3.2 MPa in the booster
compressor. Prior to being fed to it the air is a little bit cooled so that the outlet
temperature of the compressor was 500-540°C max. The compressor power is
15 MW and it is drived by the condensing steam turbine with steam flow of about
50 t/h. The gasifier is fed also by superheated steam.

In heat-recovery boilers, steam of two pressures 13.8 MPa/520°C and
0.4 MPa/240-250°C is generated due to the GT exhaust gas heat. The boilers
generate 205x2=410 t/h of HP steam. Besides, about 170 t/h of HP steam is
supplied to the steam turbine from gasification plants. Being expanded in the
steam turbine HP cylinder the entire steam is reheated in heat-recovery boilers.
Steam parameters before IP cylinder are 2.2 MPa/460°C.

Part of LP steam produced at 185-210 t/h in heat-recovery boilers is used
for coal drying (85-130 t/h), and the remalning steam is fed to LP cylinder. The
dryer condensate is returned to the steam turbine unit.
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With oxygen-blown gasification, 66,000 ma/h air separation plant is
employed to produce oxygen.

In the entrained-flow, oxygen-blown gasification CCP more steam is
produced. The steam flow via the steam turbine HP cylinder increase up to
607 t/h.

Basic parameters of IGCC plant at standard ISO conditions are given below.

Type of gasifier and oxydizer

Parameter moving bed entrained flow
oxygen air oxygen air
Two GTs output, MW 418 413 414 372
ST output, MW 188 220 233 227
CCP output, {gross), MW 606 633 547 600
Auxiliary power, MW 68 32 94 31
CCP output {(net), MW 538 601 553 569
CCP efficiency {(net),% 43.4 44,2 43.8 441
Live steam HP flow, t/h 454 532 574 551
Live steam HP temperature, °C 535 540 540 540
Fuel saving, % 10.1 11.8 11.0 11.6

Also the Table compares IGCC efficiency with that of conventional steam
supercritical unit (39%).

During commercial operation the average IGCC output will be by 30-35 MW
and efficiency by 1.0-1.5% lower.

The efficiency of CCP with various gasification technologies is almost the
same. With oxygen blown option, it is 1.7-2.5% lower as compared to air blown.

Basic characteristics of IGCC TPS with 600-700 MW CC units using Kansk-
Achinsk coal are shown in Table 5.

As a prototype for a full-scale oxygen blown IGCC plant, the demo plant with
K-A coal gasification based on 100-130 MW GT has been designed with
combined heat generation of 230-280 MWt [35].

Conceptual designs have been made for the gasification plant including p.c.
feed system, air separation plant, gasifier, coai-derived gas convective coolers,
gas/gas heat exchanger, equipment for desulfurisation used of setexol sorbent,
Klauss plant, etc.

To validate technical solutions rig tests were made of kinetics of entrained-
flow p.c.gasification, industrial tests of fine filter, projects of the rigs for testing of
lock happer system equipment to feed p.c. to gasifier and GT combustor for coal-
derived gas.

3.5. Project of TPS with Fluidized-bed Gasification CCP
The Project of TPS with 250 MW CCP and Kuzn. coal gasification in the
fluidized-bed, steam-air blown gasifier has been developed by the Central

Boiler/Turbine Institute (TsKTIl, St.Petersburg) and VNIPIEnergoprom Designing
Institute (Moscow) [42].
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The CCP featuring high degree of integration. The air to be fed to the gasifier
operating on 2.0 MPa is taken past GT compressor and is additionally
compressed by the auxiliary compressor arranged on the same shaft with the
expansion turbine operating on cleaned coal-derived gas and auxiliary steam
turbine balancing the output of the turboblock. The steam is fed to the gasifier
from the extraction past the steam turbine HP section. Prior to entering the
gasifier, the steam is superheated in one of the sections of the convective row
gas cooler. Cooling of coal-derived gas before low-temperature wet cleaning and
its further preheating are made with minimum loss of sensible heat along with
production of HP saturated steam.

The gasifier reaction chamber, octahedral in section, is formed by the
waterwall tube screens, switching into steam generator multiple forced-circutation
loop. To make the gasifier path leaktight and provide the reliability of the gasifier
external casing the steam extracted past the steam turbine HP cylinder is fed into
the space between the casing and inner screens. Some gasifier parameters and
characteristics are shown in Table 8.

The power generation part is based on the combine cycle with supercharged
steam generator {(SSG). it includes 65 MW gas-turbine unit of the KhTZ make,
T-180 extraction steam turbine of the LMZ make and two supercharged steam
generators of the TKZ design. The GT is connected with the SSG, arranged
symmetrically from two sides, by two-walled ducts. The GT compressor
compressed air is directed to the SSG over the annulus between the outer cold
wall and inner pipe in which the combustion products are returned to GT. Each
SSG is fed by the coal-derived gas from its own gasification train consisting of the
fuel lockhopper system, gasifier, gas coolers, gas cleaning and preheating
system, and turboexpander. Natural gas can be fired in the SSG which ensures
operability of TPS when availability of gasification systems is loosed.

The fuel is fed to the raw coal hoppers after coal crushing from the station-
wide fuel handling system. To be gasified in the fluidized-bed, coal lumps shall not
exceed 20 mm in size, and the amount of fines (<1 mm fractions), shall be 15%
max. With this in view, coal is additionally crushed, using special crusher, which
praoduced minimum fines. After that, the coal is dried to 10-12% moisture content
which is still reliable for further transportation. As a drying agent, the GT exhaust
gas is used. In the fluidized-bed dryer, fine fractions are separated, entrained with
the drying agent and are later caught while drying gases are cleaned in the
cyclone and further in ESP. The dust is granulated with addition of a binding
substance into 3-10 mm size granules which are then predried and strengthened.
The crushed coal and granules are fed to the gasifier via the lockhopper system.
The pressure in this case is created by the coal-derived gas which is taken before
gas heater, additionally cooled and compressed [42].

The coal-derived gas is cooled and heated in several heat exchangers. Some
operational data are given below.

Nos. of gas cooler/heater gas duct 1 2 3 4
Gas temperature, °C
inlet 950 971 522 410 160
outlet 917 522 410 220 335
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As a cooling agent, the 16 MPa, 346°C boiler water from the forced
circulation loop of the SSG is used. The temperature of the tube in this case is
400-410°C max. and they can be made of low-atloyed steel.

In the gasifier itself locates only screen waterwall surfaces the primary
purpose of which is to protect the outer robust casing against high temperatures
and aggressive coal-derived gas. The walls of gas cooier No.1 and the gas duct
connected it with the gasifier are also screened. The gas cooler path locates 3
convective sections operating under gas velocities of 6-7 m/s, ensuring self-
blowing of the surfaces with no tube erosion. The 3rd section has a bundle to
superheat the steam fed for gasification to 450°C. It is made of austenitic tubes.
The walls of the other gas coolers operating under coal-derived gas temperatures
<522°C are not screened. In wet cleaning of coal-derived gas its temperature is
decreased to 160°C and after cleaning rises to 330-350°C. Whereupon the gas is
fed to the expansion turbine, and further to the SSG burners. All gas coolers are
located in 3.8 m outer dia. cylindrical shells ensuring preassembled
transportation; their length (height) is 17-33 m.

The coarse cleaning of the coal-derived gas is made in cyclones in two
stages. The first group of cyclones is installed past gas cooler No.1 { 500-550°C),
the cleaning efficiency is 65-70%; the second group is located past gas cooler
No. 3 ( 210°C) and their cleaning efficiency is of about 90%.

The fine cleaning of gas so that the particle content shall be less than 10
mg/m3 {under normal conditions) is made by washing in Venturi scrubber with
cyclone mist eliminator.

The major part {70-80%) of sulphur removal is made in the fluidized-bed
where together with coal sorbent: limestone or dolomite is injected. The test
trains (about 5-7% of total capacity) are incorporated into the system for coal-
derived gas fine dry cleaning of particulates at 410°C, dry cleaning of SO, by iron
ore at the same temperature, and middle temperature (140-160°C) catalytic gas
cleaning of SO, using activated coal. Upon mastering the technologies, the total
sulphur capture will increase to 95% and over.

Small NO, emissions are ensured by:

* capture of considerable part of fuel nitrogen by formation during
gasification of ammaonia which is removed from coal-derived gas when washing
the latter:

* lower coal-derived gas combustion temperatures in S5G.

Basic parameters of IGCC-250 TPS and coal gasification system are shown
in Table 5 and 8. Also given are the parameters of the CCP "industrial unit”
designed by TsKTI by the same scheme but with large and more efficient GT with
inlet gas temperature of 1100°C.

Investigations and validations of the project were conducted on the pilot
plant of 250 kg coal/h capacity at up to 3 MPa [43] and at large-scaile TsKT! test
facility at up to 0.6 MPa [44].

At the above test facility the model of CCP-250 gasification system was
reproduced. Gasification investigations are carried out of Kuzn. bituminous coals
of WS grade at flow rates from 600 to 1100 kg/h, as well as brown K-A coals. The
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gasifier of the facility is a vessel of 2.2 m dia. and 10 m high with reactor itself of
about 800 mm dia. with 4.5 thou.m’/min coal-derived gas output. Gasification
was conducted with steam-air blast at 900-1000°C. The plant had made it
possible to reveal and eliminate many "children’'s deseases” in fuel preparation
and handling, lighting up and maintaining gasification mode, removal of bottom
ash from gasifier, ensuring nonslagging operation, etc.

At design velocities of 1.7-2.0 m/s and moderate content of coal fines, the
coal-derived gas was of normai quality and fly ash take out were acceptable.

At special rigs, fuel preparation devices were mastered (cutting 10 t/h
crusher, fluidized bed drier-feeder, etc.,) as well as fines granulation technology.
Successful fluidized bed gasification of granules has been conducted.
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4, Conclusions

Terms of Application of Clean Coal Technoiogies
at Russian TPS

A peculiarity of power generation in Russia is wide use of as-mined high-ash
coals at coal TPS.

Large amount of brown coal is produced and fired at TPS, among which the
cheapest and most promising for further use are strongly slagging K-A coals.

The positive feature of the worth-while Russian coals is low sulphutr content
facilitating the meeting of SO, emission standards. At the same time, the
production and use of some amounts of high sulphur coals will continue for a long
periad of time (fram the near-Moscow, Inta and Danetsk coal fields).

In practice, the fuel standards are not met strictly. There are cases where
coal ash content and heat value are beyond the specified limits. Many times the
necessity appeared to change the grade of coal supplied to some TPS or units.
No steam coal market exists in Russia and understanding of its inevitable
appearance has far from being the generally accepted point of view.

All thi man hecki licabili n hn ies for
high ash fuels, brown Is with ifi h pr i n ility of th
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The climate in Russia is more severe than in the USA. It is a tradition to use
centralized heating systems for residential and industrial premises. The capacity
of cogeneration plants is over half of all fossil-fuelled TPS. With reference to
generation their share is even higher. Many cogeneration plants are located within
the cities areas and the requirements to their reliability first of all for heat supply
and reduced emissions are high. Cogenerations’ plants employ boilers of
relatively small size and capacity (170-670 t/h)}.
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In recent years the most important task for the Russian power industry will
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Russian TPS typically locate 6-12 units of the same type in the common
main building. Together with certain economic advantages, ease of construction,

erection and operation such TPS layout complicates the arrangement of additional
equipment during maodernization to improve performance or for gas cleaning
fl f
L i h lution | ipmen itional air, fuel an
from mon in_the USA by CCTP. Similar

difficulties appear when replacing coal-fired boilers by CFB bailers requiring larger
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space due to external large-size cyclones. Therefore, CFB boilers with in-gas
duct built ash separators developed by B&W (USA) seem more attractive.

At this time Russia has well equipped and low-loaded power industry
equipment manufacture facilities and organisations with highly qualified personnel
capable of undertaking engineering in designing, implementation and operation
of air pollution control eguipment and systems. Traditionally, Russian power
industry employed domestic equipment which meets high standards and provides
for reliable TPS operation until now. Russia uses its own norms and standards.
Though in some areas Russian engineering fell behind the up-to-date level (GT,
CCP, environment protection, 1&C systems) the decision makers: managers of
power systems and TPS are mostly oriented on the Russian equipment and
materials.

With thIS sn mind, the_tumiuLﬂay_oj_tLa.nsiemng_me_CQlP_Qasgd_us
W&Mwﬁn&h&m& This may requare revision of the

US technical documentation to comply with Russian standards, materials and
manufacturing technologies, prove Russian sorbents, as well as catalysts and
other materials in the technological processes, elc.

Finally,_in transferring the technologies it is useful to take into account of the
today's difficult economical situation in Russia. Electricity consumption dropped,

only small part of capital investments needed to retrofit/repower the existing and
construct new TPS can be mobilized. Financial difficulties are one of the major
causes of the long times of construction.

Under these Condltlons WIMMW
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NO, Specific Emission Norms for Boilers

to be Installed at TPS before 01.01.2001

Boler Units of measurement
thermal Fuel fired a
output, Q, MW o/MJ | kg/tte dryn;gén?a::,ﬂ
Gas 0.05 1.46 150
Fuel oil 0.10 2.93 290
Brown coal:
dry-bottom . 3.5 320
100-299 wet-bottom 0.13 3.81 350
Bituminous coal;
dry-bottom 017 4 98 470
wet-bottom 0.23 6.75 640
Gas 0.05 1.46 150
Fuel ol 0.103 3.03 300
Brow coal 0.14 3.95 370
>300 Bituminous coal:
dry-bottom 0.2 5.86 540
wet-bottom 0.25 7.33 700
NOy Specific Emission Norms for Boilers
to be Installed at TPS since 01.01.2001
Saoiler Units of measurement
thermal Fuel fired mg/m? of
output, Q, MW o/MJ | kaide | as (a=1.4)
Gas 0.043 1.26 125
Fueloil 0.086 2.52 250
Brow coal; 0.11 3.2 300
100-289 Bituminous coal:
dry-bottom 0.17 498 470
wet-bottom 0.23 6.75 640
Gas 0.043 1.26 125
Fueloil 0.086 2.52 250
Brow coal: 0.1 3.2 300
>300 Bituminous coal:
dry-bottom 013 3.81 350
wet-bottom 0.21 587 570

495

Table 1




0oL

88 £0 sianj Jio pue plos iy 00€<
004 00L g's 8’8 £0 £0 662-06¢
- 0s01 056 LElL L1l Sv'o ¥o Sianj o pue plos |y 6¥2-002
oovi 0oclt 9Lt Lyl 9'0 50 ' 661 -001
- S0 0< S¥0°0> S0 0< S0 0> S¥00< S0 0> jan MW ‘D indjno
. x lewsayy
/By 9y 'JuBjUoD QS paiewIoN s3pog
(¢ 1=7) w/buw a}1/6y rn/o UWAINSeaW Jo BUMny
TO0T 10 10 dUlS paJeIsu] 29 01 s$J1ajlog 10) SWION UoOIssmy ucw
ooce 0002 o'sg L'se s S.80 S|2nj po pue plos iy 00t=<
oorg 0002 ovy L'SE St 580 Slany Jio pue pHoS iy 66¢-001
St0'0<« SY00- SPO0< G005 SP00< Sro 0> ey MW "0 Indino
/DY 94 ‘Juaju00 X SJJEWION feuliay
FN/DY 9% 1) OS pall say0g

(" 1=p) /B

2)1/0%

rw/oe

juaiamseaw jJo yun

2 °ige)

100T°10°10 210J3q pa[PISU] 3q O} SI5[10g 10j SULION UOISSIMY *QS

496



0si 051-05 0% 91 194'1-985°0 | 9850 900 {90°0-¢0'0 | 200 stan} PYos iy 00€<
052 052-05 051 £E62 [ E6C-9L°) 91 L0 1'0-90'C 90 SN} pROS iy 662-001
g 5290 90 ge S¢-90 90 Se G'2-90 90
aaoqe mo|aq | aaoge Mojaq | aaoqe mojaq any MW 'D Indino
B . lewroyy
rMN/BY 95 "JUBIU0D YSe PalljeuLION sonog
(t'1=m) ;u/Bw 8j1/0y rw/o BB INSEARY JO NUN

1007°10°10 20Uls pa[[eIsu] aq 01 SI2[10g 10J SWION uotssiuy dynadg e Aemonied

0ot 00v-001 001 1Y Ly-Sil'L] sLt 91’0 | 91°0-+0°0 00 sjen} pRos iy 00E<
006G 005-051 051 a98'G S8'5-9L°L| 94170 20 20-90°0 900 S[any pljos vy 662-001
G'c G'¢-90 90 S Ge-90 90 Ge 52-90 90
aaoqe mojaq | anoge mojaq | aroqe mojag 1on4 MW 'O indino
b ‘Jua se paljewlo feulg
N/DY 9% "UBIW0D yse pany N sopog
{(t' 1=0) /DWW 9)1/6) rn/o JUIWAINSEdW JO HUn

1007°10° T 210)3q p3[[eISu] 2q 01 SI3[log J0J SWION UOISSIUI dyadg Jaey emonieg

£ 2lae)

497



Quality of Russian Coals Fired at TPS in 1993

Table 4

Conlent as per working mass Volatiles
Coal Ficld/Type Used at TPS, mln.t W, % A, % Q, MiZkg C. % S. % N, % V. %

Kuznetsk, hit. 223 10.7 20.4 21.8 40.5 - 66.0 04 13-138 12 - 41
Kansk-Achinsk, br. 27.5 331 6.8 15.4 374 -443 0.3 0.5 48.0
Eastern Donbas, AC 58 8.2 25.1 21.5 62.5 1.7 0.5 50
Pechora..bit. (Inta) 22 11.6 29.1 17.0 43.9 24 1.5 400
Neryungrinsk, bit.(Yakutia) 4.2 83 15.8 24.85 64.8 02 0.7 200
Chelyabinsk, br. (Urals) 6.4 15.2 372 12.6 338 0.8 0.9 440
Near-Moscow, br. 6.0 29.6 36.2 19 222 2.35 0.4 480
Azeisk,.br. (East) 8.0 23.5 17.4 16.3 431 0.5 09 48.0
Kharanorsk, br. (East) 8.2 38.6 13.6 11.8 343 0.3 0.5 44.0
Bikinsk, br. (Far East) 5.5 380 28.8 7.0 22.0 0.3 0.6 53.0
Ekibastuz, subbitum. (Kazakhstan} 25.6 6.1 399 16.4 41.9 0.7 0.8 250
Gusinoozersk, br. (Buryatia) 2.5 24.7 213 13.1 383 04 0.6 430

Bil — hituminous; br. — brown; AC — anthracite culm.
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Base-Case Options of Russian Advanced Coal TPS

Table §

Supercritical 1GCC Piant Supercritical Supercritical CFB | Subcritical IGCC Plant
Pulverized Coal Units Pulverized Coal Pulverized Coal Unit | Pulverized
Parameters Units Units Coal Units
exis- |De-SO,—] Ecolo- | oxygen air exis- with De-SO,— | exisling with
ting |De-NO,| gicaly |blowing|blowing| ting De-NO, De-5Ox-
systems | clean systems De-NOx
LD _ HD clean
TPS capacity. MW P 6400 » | «—6000—— | « 4000 > | 2400 ——— | 360 500 | 640
Utilization period, h/yr < 6500 » | «—6500 >1¢ 6190 > |« 000 —— | —— 6000 ———>
Unit capacity, MW « 800 > [ «—— 650 > |« 500 —— > je—— 300 ———> 180 250 320
Fucl characleristics:
Coal field KANSK-ACHINSK EKIBASTUZ ‘DONETSK KUZNETSK
Coal grade BROWNCOAL BITUMINOUS AC BITUMINOUS
Heat value, MJ/kg A 15.07 —> | ¢ 14.45 » | € 17.25 > |« 225 ——»
Ash content, % € 7.00 > | ¢ 45.60 > | < 36.00 > | € 2160 ———
Moisture content, % ———— 38 (33-38) > | - 5.00 >y | e— 10.00 > |« 10(12-20) ————»
Sulfur content, % — (33 {02 - 0.5 > ¢ 060 ———]¢— 140 > | e— 04 —
Nitrogen content, % € 0.3 > | < 080 — ] e—— 050 > je— 1.50 >
Efficiency in nominal output, % |38.50 [37.60 |38.70 |[42.50 |43.50 |[38.15 |[3590 |[37.20 37.60 36.80 | 37.30 36.30 38.50 41.90
Relative specific
investment cost 1.227 | 1483 [ 1.193 | 1.326 | 1.358 1000 | 1.577| 1470 1.043 1.673| 1.071 1375 1.534 1.399
Specific emissions
NO,. mg/m? 600 200 200 40* 30* 900 200 200 |800-1200( 200 200 900 80* 80*
mg/MJ 220 75 75 30 25 320 70 70 1280-420 70 70 320 65 65
SOy, mg/m? 600 300 300 35 10 2100 200 200 2800 200 200 1000 60* 60*
mg/MJ 220 110 110 2.5 8 750 70 70 1000 70 70 350 48 48
Particulate matter, 150 50 50 0.7 0.7 500 io0 100 500 50 50 250 2% 2*
mg/m3
55 18 18 0.6 0.6 180 35 35 180 18 18 90 1.6 1.6
mg/MJ

* _ For IGCC Plants the emissions are refated to m? in standard conditions
with excess air of 3.0 or O, = 15%
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Table 6

Characteristics of catalysts for different De-NQOy locations

Name

De-NOy location

before air heater

past De-S0y

Flue gases dust content, g/m3 70 - 100 not more than 0.15
SO concentration, mg/m3 2000-2200 200 - 300
Temperature, °C 300 - 320 320 - 350
Catalyst:
channel size, mm 6.1 - 6.3 34-3.6
surface, m2/m3 430 - 470 750
relative activity 1.0 1.0-1.2
relative volume LO 04-0.5
service life, thou.h 12-15 24
Relative pressure drop 1.0 1.0-25
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Table 7

Performance of 500 MW Unit with differ De-NQO, Plant Location

500 MW Unit
Parameter Ecologicaly clean TPS
Exibastuz TPS-2 | 1 NO, past DeSOg | in-build DeNOK
Additional capacity*, MW 0 4.8 1.1
Heating surtace, thou.m?
air heater 163 252 252
economizer 12.4 12.4 17.3
heat exchangers:  air-water — 342 6.12
in-build air-water —_ 23.10 7.50
gas-gas - 230.00 —
Design power of draft machines. MW 10.22 2048 13.70
ESP power, MW 2.05 3.80 3.80
Power consumed for DeSOy plant, MW — 5.53 5.6%
Increased auxiliary power, MW — 17.54 13.15
Total fuel consumption, th 3273 339.0 3272
Boiler efficiency. %o 91.09 94.37 94.07
Exhaust gas temperature, °C 159 99 100
Annual specific fuel consumption. g/kW h 3224 342.7 330.3
Annual efficiency, % 38.15 3589 37.20
Relative specific investment cost 1.0 1.58 1.50

* — Power, produced by steam which was not used lor feedwater preheating
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Table 8

Characteristics of fluidized bed gasification system

Reaction chamber pressure, MPa 2.0 - 2.1
Fluidized bed area, m2 8.7
Fluidized bed height, m 3.0
Combustible gas LHV, Mi/kg 4,07
Flows for one gasificr, t/h (kg/s):
coal 60 (16.7)
stcam and air 230 (63.9)
ash from bed 8 (2.2)
Consumption of oxydizers per kg of coal, kg:
air 3.15
steam 0.67
Gas yield, kg/kg of coal 43
Temperature,” C:
in reaction volume 1100
steam-air 450
gas past reactor 950
gas before cleaning 210
gas past cleaning 160
gas before expansion turbine 310
Coal characteristics: LHV, MJ/kg 23.65
Moisture, % 10 - 12
Ash content, % 13-2L5
Sulfur content, % 0.35 - 0.40
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REMARKS BY
JOSEPH J. YANCIK
DIRECTOR, ENERGY DIVISION
DEPARTMENT OF COMMERCE

PANEL MODERATOR
FUTURE INTERNATIONAL EXPECTATIONS FOR CCT DEPLOYMENT

After four days of outstanding papers and discussions detailing
the progress towards demonstrating clean coal technologies, this
panel has been given the challenge of predicting, or at least,
scoping the likely prospects for the deployment of CCT's.,

I have given this férecasting challenge a lot of thought, as I am
sure so have the panel members which you will hear from very
shortly. -

Whatever is forecasted, I believe th2 road to success is a
partnership of private companies and the government working
together. Deployment will neither be easy nor guaranteed. A
public-private partnership certainly would improve the chances of
success.

I say this based on my experience. For over the past ten years
my office has worked with energy and energy related companies
that were seeking to develop international energy projects in
coal, oil, gas and power generation. We worked with these
companies to help them develop their project, to identify the
foreign countries' key barriers to investment and regulations,
and to formulate a USG advocacy effort to promote the project
with host country government officials.

I would like to say that, with USG help, most of the U.S.
companies succeeded in developing their energy projects, but that
has not been our experience. Some projects did succeed and are
shining examples of how the USG working with the private company
contributed to its success. I might add that no one type of
energy project, be it coal, oil, gas or power generation had a
better success ratio. The bottom-line was that too often the
problems in executing the project development plan could not be
resolved within the time frame of the companies' expectations.

I hasten to add, the effort of both the USG and the companies in
failed projects have not been wasted if both parties remember the
*LESSONS LEARNED." I repeat, lessons learned -- lessons learned
-- and these must not be forgotten in developing the
public/private partnership approach I mentioned earlier.

From my experience, most project development plans that fail are
the result of an inability to raise the capital at a cost
consistent with the economic realities of the project. This is
often due to the failure of securing the necessary financial,
legal and regqulatory agreements from the host government. You
could view this as a classic "catch 22" situation, but it should
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also be viewed as a warning that the project development plan may
have been seriously flawed.

So you may be thinking, what special meaning does this have for
the deployment of CCT's? For openers, I suggest that CCT
projects will require a much greater innovative effort on the
part of developers to structure a plan that makes economic sense
in an international business climate that abhors technology
risks. Strong market forces alone may not encourage CCT's
deployment as environmentally sustainable energy needs are weak
demand engines in most of the countries where the needs are the
greatest.

While a strong case is not yet evident that CCT deployment is a
sure thing, I am optimistic for several reasons. First, U.S.
companies are the world's leader in developing energy projects
and they are fully capable of taking on the special challenge of
CCT deployment. Second, multilateral banks and some private
lending institutions give preference to environmentally correct
energy projects. Third, our Embassies abroad, and in particular
our U.S. Ambassadors around the world are now aggressively
supporting U.S. companies doing business or seeking project
opportunities in the host countries. This has not always been
the case. Now, U.S. companies can count on the USG working hard
to give them a level playing field with their competitors,
especially the European and Japanese companies.

I close with a suggestion. If any company in this room does not
have a personal relationship with the Senior Commercial Officer

and the Ambassador in the country in which the company is doing

business, I urgently suggest you to do so.

Now let's hear from our panel of experts and see if we have a
consensus or dichotomy of views.
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EXPORT-IMPORT BANK
OF THE UNITED STATES

CRAIG S. O'CONNOR, ENVIRONMENTAL LIAISON OFFICER

EXPORT - IMPORT BANK OF THE UNITED STATES

CLEAN COAL TECHNOLOGY CONFERENCE, DENVER, CO SEPTEMBER 5-8, 1995
TEXT of PRESENTATION

Good afternoon. It is a great honor to be here today to address
the Fourth Annual Clean Coal Technology Busgsiness Conference. The
potential global market for clean coal technoclogy has now been
fully recognized by the U.S. government and industry and those of
our competitors. With increased worldwide demand for clean coal
technology that reduces atmospheric pollution and' produces energy
with greater efficiency thereby expanding the customer's
productive capacity, this market can only be defined as
"gtrategic." To quote Edda Muller, German Environment Ministry,
in commenting on the German government's efforta to promote
environmental technologies, "What we are doing here ies economic
policy, not environmental policy."

Capturing a share of this "strategic" markets is highly promising
for U.S. clean coal technology firms given our competitive
advantage in key technologies. Yet the determining factoer in
realizing these export opportunities is ability to offer
financing to your foreign customers. This is where Ex-Im Bank can
pPlay a major role. Created in 1534 as an independent U.S.
government agency, Ex-Im Bank's mission is to create jobs through
exporta. Ex-Im Bank achieves the mission by offering the
following programs: First, Ex-Im Bank's Loan Guarantees offer
100% coverage of principal and interest for commercial bank loans
made to foreign buyers of U.8. goods and services. The Loan
Guarantee protects the lender against both political and
commercial risks of non-payment. Ex-Im Bank can also provide
direct Loans to foreign buyers. Ex-Im Bank does not compete with
private lenders, but rather accepts risks that they will not
accept. In addition, Ex-Im Bank seeks to match the effect of
export credit subsidies from cther governments. As a result, the
exporter is then able to compete fairly in these markets on the
basis of price, performance, delivery and service. Second,
Ex-Im Bank offers Export Credit Insurance which protects against
both the political and commercial risks of a foreign buyer
defaulting on payment. The Insurance Program is particularly
beneficial to small- and medium-sized exporters who may not be
able to afford to extend credit terms tc foreign buyers nor risk
the logs of non-payment.
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Oone of the most widely used benefits of Ex-Im Bank's Export
Credit Insurance is the discounting or selling of the insured
foreign receivables to a bank to obtain financing. Because you're
protected against non-payment, you can often arrange for more
attractive financing from your bank, which in turn enables you to
offer more attractive c¢redit terms than you would without the
Insurance protection. Third, Ex-Im Bank cffers a Working
Capital Guarantee Program which supports export-related
preduction and marketing activities. Under this program, Ex-Im
Bank provides a repayment guarantee to lenders on secured, short-
term working capital loans made to exporters. Guarantees may be
made for a single transaction or a revolving line of credit.

In terms of support for environmental exporters, which includes
clean coal technologies, Ex-Im Bank is now proactively focused on
environmental export business development. Julie Belaga was
appointed by President Clinton last year to become a member of
Ex-Im Bank's Board of Directors to lead Ex-Im Bank's strategic
focus on proactive, increased support for environmental exports.
What this means is that Ex-Im Bank works closely with other U.S.
and state government agencies and private sector trade
associations and firms to realize environmental export
opportunities. Ex-Im Bank, along with the U.S. public and private
sectors overall, possess considerable strengths to realize these
opportunities. For example, the Department of Energy provides
advice to many foreign governments on clean coal technology,
thereby defining needs which translates into export
opportunities. You, the clean coal technology industry, possess
the technolegy to meet these needs, while we at Ex-Im Bank have
the programs to finance the technology to meet the needs. Yet Ex-
Im Bank finance is only important if orders are won, while orders
may only be won if financing is available, The challenge for all
of us ig to work closely in partnership to achieve a synergy that
will result in winning export orders. Along with targeted
business development, Ex-Im Bank has designed a special
"Environmental Exports Program" that provides enhanced levels of
support, including, an Environmental Export Insurance Policy for
emall business exporters which provides for 95% commercial
coverage - compared to the existing 9%0% commercial coverage - and
100% political coverage with no deductible; enhanced medium- and
long-term gupport for environmental projects, products, and
services which include local cost coverage equal to 15% of the
U.S. contract price, capitalization of interest during
construction, and maximum allowable repayment terms permissible
under OECD guidelines.
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Ag an illustration of Ex-Im Bank's Environmental Enhancements, in
March of this year Ex-Im Bank financed the $30 million sale of
Circulating Fluidized Bed boilers by Pyropower Corp. of San
Diego, CA to the state-owned Turow Power Station being rebuilt in
Bogatynia, Poland. Because the sale qualified as an
environmentally-beneficial export, Ex-Im Bank provided a $36.5
million loan guarantee for commercial bank financing covering the
export of services, some local costs, capitalized interest during
construction, and an exposure fee. Ex-Im Bank has financed a
number of clean coal technology projects over the years, with
Turow being the latest example.

In terms of the cost of Ex-Im Bank financing, the interest rate
on an Ex-Im Bank guaranteed "floating-rate®" lcocan is ba=zsed on the
6-month London Interbank Offered Rate {(LIBOR) with the U.S.-based
lending bank charging a fee that typically ranges from 1/4-1/2%.
In addition, Ex-Im Bank charges a commitment fee of 1/8% per
annum on the undisbursed portion of the lcan plus an exposure fee
based on the country, the borrower, and the term of the loan.

The borrower may negotiate a fixed rate of interest with the
guaranteed lender. For Ex-Im Bank direct locan the interegt rate
is baged on a 1% spread over comparable maturity U.S.Treasury
note rates, which for loans with repayment terms of over 8 1/2
yearsa would be 7-year U.S. Treasury note. In addition, Ex-Im Bank
would charge a commitment fee of 1/2% per annum on the
undisbursed amount plus the exposure fee. Note that the exposure
fees may be amortized over the life of the loan. To illustrate
the approximate all-in-cost of an Ex-Im Bank guaranteed loan,
take as an example a 1l0-year guaranteed locan to a public-sector
utility in Poland. Using the current LIBOR of 5.94% plus the
guaranteed lenders charge of 0.25%, adding in Ex-Im Bank's 0.125%
commitment fee plus the 1l0-year exposure fee for Poland which
equals 7.19%, the approximate cost per year based on a floating
rate would equal 7.034%. For all Ex-Im Bank loan and guarantees,
"a reagonable assurance of repayment" is required. Ex-Im Bank
makes this determination based on the financial condition and
creditworthiness of the foreign borrower. For a state-owned
utility it is likely that Ex-Im Bank would require either a
sovereign guarantee or the guarantee of a bank acceptable to
Fx-Im Bank. For private sector buyers, Ex-Im Bank would require
three years complete, audited financial statements along with
supporting credit background information.

To conclude, I would encourage those firms pursuing export salaes
to contact Ex-Im Bank early in the process so that a complete
package of technology and finapncing is offered to the foreign
buyer. I can be reached at (202) 565-3939. Thank you.
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Ex-IMB

JOBS THROUGH EXPORTS

News Release

FOR IMMEDIATE RELEASE
MARCH 1, 1995
Contact: Marianna Ohe 202-565-3200

's Power, Redu

EX-IM BANK BACKS U.S. ENVIRONMENTAL TECHNOLOGY SALE
Helps California Company

The Export-Import Bank of the United States (Ex-Im Bank) is financing the $30 million
sale of U.S. environmental technology by Pyropower Corp., San Diego, CA, to reduce pollution
at the state-owned Turow Power Station being rebuilt in Bogatynia, Poland.

Pyropower will provide U.S. engineering and project oversight services for the building
of two low-emission boilers at the Turow station. The transaction is part of a $369 million
project to rehabilitate two of the Turow station's ten units.

"Ex-Im Bank is committed to promoting environmentally beneficial U.S. exports," said
Ex-Im Bank Board Director Julie D. Belaga. "And we are delighted that, in this case, American
know-how will be used to improve Poland's environment. Increasingly, the sale of American
technology and consuiting is going to make the difference in U.S. global competitiveness."

Because the sale will benefit the environment, Ex-Im Bank policy allows it to provide
enhanced support: a $36.5 million Ex-Im Bank guarantee of commercial bank financing
covering export of services, some local costs, capitalized interest during construction and an
exposure fee. Citicorp, Chicago, IL, will head a syndicate of banks providing the financing,
which will be repaid in 20 semiannual installments starting Oct. 15, 1998.

Pyropower has the technology for Circulating Fluidised Bed (CFB) boilers, ideally suited
to burn low heating value fuels with very low emissions of sulphur dioxide. The Turow station
is located in an area extending over parts of Poland, Germany and the Czech Republic with a
very high concentration of atmospheric pollution.

Ex-Im Bank is an independent government agency that helps finance U.S. sales of goods
and services around the world. The Bank authorized $15 billion in financing in Fiscal 1994.

Hi##

(Editors note: The Bank follows the AP Stylebook, which states that Export-Import Bank
of the United States is always acceptable as a first reference and Ex-Im Bank is the acceptable
second reference.)

EXPORT-IMPORT BANK OF THE UNITED STATES
811 VERMONT AVENUE, N.W, WASHINGTON, D.C. 20571

(800) 565-EXIM  (202) 3653946 FAX: (202) 565-3380



FOURTH ANNUAL CLEAN COAL TECHNOLOGY CONFERENCE
DENVER, COLORADO
September 8, 1995

Presentation in the Buffet Lunch Panel on Future International Expectations for
CCT Deployment

P. J. Adam, Chairman and CEQ, Black & Veatch

Our topic this alternoon is Future International Expectations for Clean Coal
Technology Deployment. When we say international, [ think we must be referring to
the developing world, because the industrial world, for the most part, has already
implemented clean coal technology equal to cur own.

Assuming we are talking about clean coal technology for developing countries, | want
to raise an issue which may not play well to this audience, but needs to be said
anyway. That is the issue of environmental priorities, or how clean should clean coal
be in a developing country?

By way of background, Black & Veatch is currently designing coal fired power plants
in seven developing countries, China, Colombia, India, Indonesia, Malaysia and the
Philippines. Our vicws are more than just theoretical; we are actively engaged in
applying clean coal technology in developing countries, and we know what it costs.

I will give you a rough idea of the added cost of clean coal technology, then give you
my suggestions for appropriate environmental priorities in a developing country.

And, I ask you to remember that we are talking about countries with less than one-
tenth the gross domestic product per capita of the United States.

The good news is that, as a result of the billions we have spent developing and
debugging these lechnologies, they are now proved and available to the developing
world at a fraction of what we spent.

The bad news is that some of the technologies have only marginal value in any kind
of cost/benefit analysis in a world which lacks basic sanitary facilities such as safe
drinking water systems and sewage collection and treatment facilities.

But [ told you [ would give you some baseline costs of clean coal technology and let

you judge for yourself. Our eslimates are based on a 2 x 660 MW coal fired
reference plant we are applying in a number of the developing countries.
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Common sense measures like coal dust control and lining coal piles and ash ponds to
protect groundwater add only about one percent to the cost of the plant and little if
any to the operating cost. These are the "No-Brainers" with high benefit relative to
the minor cost. We should include low cost features like these in our standard

designs.

We should also design our processes to minimize the production of wastewater and
solid waste. Modern processes lo limit waste production often reduce cost rather than

increase it.

Likewise, low NOx burners are "No-Brainers," adding less than one percent to the
plant cost and very little to the operating cost.

Flue gas particulate coilection systems are expensive but have a very favorable impact
on air qualily in the vicinity of the plant. High efficiency electrostatic precipitators or
bag houses add three or four percent to plant cost and about one-half mill per kwHr
to operating cost.  While these costs are significant and add measurably to the cost of
elcctricity, the benelits ol a clean stack are important, even in a developing country
with limited resources.

Anyonc who has seen the [lilthy industrial areas of Eastern Europe and the former
Soviet Union can appreciate the benefits of a clean stack.

Now comes the rub. This is about as far as we should go, and this is where my ideas
diverge {rom the policics of most industrial country governments. They all seem to
advocate the ultimate in cican coal technology for new power plants, even in
developing countrics.

An FGD system adds about 15 percent to the plant cost and one to one and one-half
mills per kwHr to operaling cost. Maybe this can be justified for high suifur coal,
but in much of the developing world, the available coal has sulfur content of one
percent or less.

-

The cost of FGD for a 2 x 660 MW plant is about $180 million, and this would buy a
safe drinking water system for-a sizable city.

It is estimated that 20 million pcople die each year in developing countries due to the

lack of basic sanitary facilities. If developing countries invest in FGD instead of safe

drinking water sysiems and sewage collection and treatment systems, none of those 20
miilion lives will be saved.
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It is said that developing countrics cannot afford the water borne sewage syslems used
in the industrial world because they cost too much at about $1,000 per household.
Well, that $180 million we want a developing country to spend on FGD would
provide a water borne sewage system for nearly a million people.

Selective catalytic reduction for NOx control would be an even more foolish
investment [or a developing country than FGD. It costs less than FGD, adding only
about seven percent lo plant cost and about one mill per kwHr in operating cost, but
there is no point in requiring SCR in a country which lacks basic sanitary facilities.

In the U.S., we can atford SCR even if it is of little or no benefit, because we are a
rich country. We have wasted a lot of money in the name of environmental
protection, but so what; electricity is still easily atfordable to most Americans with
GDP per capita more than ten times that of the developing countries.

But what should our policies be for environmental protection in the developing
countrics? As they now stand, our export and lending policies can force countries to
choosc the wrong environmental priotities for their people. We ask them to put FGD
on power plants when that won’t save lives, but basic sanitary facilitics would. That
is wrong, and we need to think again.

Here is a logical set of priorities {or a developing country:

1.  Set up a frcc market system and allow export industries to develop, putting the
citizens to work.

2. Build the infrastructure nceded to support the export industries including
development of natural resources, power stations and transportation systems.

3. Apply to the production facilities and transportation systems those limited
environmentai controls which produce the most benefit.

4.  When the people have jobs and enough food to eat, in other words, when they
have enough to sustain life, look for ways to improve their health. Sewage
collection comes first, then treatment, then safe drinking water systems. Then,
maybe we should think about doctors and hospitals.

Notice how much a developing country needs for the health and welfare of its people
before we get to FGD and SCR. Only as the GDP per capita approaches that of the
industrial countries should a country begin o require the more sophisticated
environmental controls.

515



If you think about it, the industrial world {ollowed the same priorities in its
development with technologies like FGD and SCR being applied long after the
fundamental public health needs of the citizens were met.

[ think you can see why I am so reluctant to encourage you to apply clean coal
technology in the international market. International in this sense means developing
countries. They need coal fired power plants, but they don’t need and can’t yet
afford the ultimate in clean coal technology. Their scarce resources must be first
applied to those measures which most improve the health and welfare of their

citizens.

Unfortunately, for those of us with commercial interests in the technology, FGD,
SCR and many other advanced environmental control technologies fail this simple
test.

090195
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The following manuscript was unavailable at time of publication.
FUTURE INTERNATIONAL EXPECTATIONS FOR CCT DEPLOYMENT
Robert Joyce
Ahlstrom Development Company
8925 Rehco Road
San Diego, CA 92121

Please contact author for a copy of this paper.
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Financing Strategies to Promote Clean Energy Projects: Some Considerations

Kenneth Langer
Coleman Research Corporation
Advisor on Project Development and Finance
Office of International Energy Policy
Department of Energy

The following remarks were delivered ﬁt the Clean Coal Technology Conference in Denver,

Colorado on September 8, 1995.

Thank you for the opportunity to speak to you today. As you just heard, I am Director of -
International Energy Projects for Coleman Research Corporation, a subsidiary of Thermo

Electron. I am currently on assignment to the Department of Energy's Office of International

multilaterai develooment banks, and the commercial lending and tnvestment communities to
explore innovative strategies to finance sustainable energy projecis. These include clean coal
techaology (LU 1}, renewalbic encrgy, and ciergy efficiency projecis.  Unless otherwise stated,
the ideas that [ shall briefly touch on today are my own and do not represent the views of the
Office of International Policy.

There are many challenges to financing sustainable energy projects, and some are more suited to
areas like energy efficiency than to CCTs. So,.in the short time available today, I'd like to offer
some thoughts on one important area, namely how we can wean ourselves from federal funding

and create a more diversified base of stakeholders.

Throughout this conference, three points have begun to echo in our ears, namely that:

> with increased competition and the unbundling of utility services, the thrée drivers (as Joe

Kearney so eloquently stated) are price, price, and price, both here and abroad;
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> the overwhelming market for CCT's is India and China, but they, like other big coal
buming countries, don't have environmental standards to justify CCTs as the least cost

option; and

> senior policymakers of the US Government, like governments of other OECD countries,
are not waking up in the morning thinking about how they can buy down incremental

costs of CCT projects.

When we throw these assumptions into the pot, stir and turn up the flame, it all boils down to a
few fundamental questions: Can we, working together, identify a handful of best-prospect CCT
technologies whose costs, after the initial commercialization stages have been complete, are low
enough to make these projects bankable? In other words, are a select group of technologies
nearly competitive? Do some have good commercial prospects based on likely future markets and
achievable economies of scale? And, if so, how can we provide sufficient incentives and rewards

to attract alternative investors and lenders to the table?

The institutions sitting here today -- DOE, EXIM Bank, the World Bank, commercial lenders, and
private industry -- represent a powerful set of resources. I believe that we can meet the _
challenges that lay ahead if only we work together to combine our most creative thinking into a
unified US Government/private industry strategy. A good opportunity to come together is being
provided by the World Bank, which announced that it was developing a Clean Coal Initiative.
The US can play a leadership role in working with the Bank and others to identify superior
technology options, to cost out those options in the long, as well as short term, to define the
risks, and, to work with new risk-takers to formulate innovative financial products and strategies.
On behaif of the Office of International Energy Policy, I have already spoken to Assistant
Secretary Pat Godley about convening a series of roundtables discussions to define a strong and
unified US public/private role in the Bank's initiative. Pat agreed the time was right, and we shall

waste no time in working with the Office of Fossii Energy and the Bank to organize our first

sessions.
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Let's take a moment to examine the kinds of efforts that might be undertaken with partners like
the World Bank. Ben Yamagata in his thoughtful keynote speech suggested that the Bank's
Global Environmental Facility should do more to promote CCT pfojects. I agree with Ben, but
fear that the GEF, with its focus on buying down the costs of renewable energy and energy
efficiency projects, will, at best, finance only a few advanced coal combustion projects at the
margins. But Ben is right in thinking that the Bank should do more, and this may well be the
right time to put forward the idea of the Bank undertaking a new GEF-like program whose sole

purpose is to commercialize a select group of superior CCT projects.

Who, then, will finance a GEF for CCTs? In today's world, the US and other donor countries are
unlikely to set up a $5 billion fund to buy down the incremental costs of clean coal technologies
(as they did for the GEF). But perhaps the US Government, recognizing the enormous sunk
costs of programs like ours, would be willing to share the burden with other CCT interested
governments, industry and private investors? For example, what if a combination of US
Government and multilateral development ba’.flk guarantees could be used to mitigate certain risks
. associated with a CCT venture capital fund to attract private investors. The fund could take -
equity positions in newly established companies set up to commercialize superior technologies
with long-term commercial prospects.  Since the US Government has little or no interest in
seeking a return on its investment in international CCT projects, the government's stake (i.e., the
monetary value of its contribution in bringing the technology to its current level) could be offered
as shares in one or more new CCT-based project development companies at an attractive price
(i.e., sold below the value of its technology investment). With a little help from our friends at
Treasury, investments in such a fund might be able to offer attractive tax incentives, such as those
propbsed by the Clean Coal Technology Coaliﬁon. If this idea has merit, we might want to

devote a World Bank roundtable d_iscussion to issues involving venture capital formation.
And what about those CCTs that are tedhnically mature, such as iow NO, burners and coal

preparation, but can still add costs that the project sponsor are reluctant to assume? The Nature
Conservancy, funded by tax deductible private donations, has been buying up old growth forests
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to protect them from developers. Is it time for us to think of a new Conservancy that would use

the private gifts of concerned citizens to purchase shares in clean projects or in a sustainable

energy fund that would invest in projects?

Another idea, which is already being exploreci by the Office of International Policy, is to work
with host governments to add an energy efficiency component to independent power project bids.
Since "negawatts" are often cheaper than megawatts, a 200 MW conventional coal project bid
could be lowered by offering, say, a 50 MW of efficiency component. Moreover, since energy
efficiency can be achieved in a shorter time period, such a proposal could be given extra "points”
for reducing peak demand quickly. What if one were to bid a CCT project along witﬁ an energy
efficiency component? The marriage of CCT and energy efficiency, however odd it may seem at
first, is yet another strategy that can help bring the total project cost of an independént power
producer to a level where it can compete with conventional options. Governments might even

\ give additional points for the double environmental benefit of bids that combine CCT and energy
efficiency. | |

In conclusion, I believe that CCT projects can become an important part of tomorrow's energy -
solution. To succeed, however, we will have to work with many partners fo devefop innovative
financing stratégies, combine these strategies in imaginative ways, and market them to some old
and many new stakeholders. The new stakeholders will require a lot of rigorous analysis of
costs, technolﬁgies, and markets. But in the end, this kind of effort, however exhausting as it may

sound, will be worth our time if it helps to put CCT projects on the ground, where they should
be. ‘ '

Thank you and I welcome your comments,
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to protect them from developers. Is it time for us to think of a new Conservancy that would use
the private gifts of concerned citizens to purchase shares in clean projects or in a sustainable
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Another idea, which is already being exploreci by the Office of International Policy, is to work
with host governments to add an energy efficiency component to independent power project bids.
Since "negawatts" are often cheaper than megawatts, a 200 MW conventional coal project bid
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first, is yet another strategy that can help bring the total project cost of an independént power
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In conclusion, I believe that CCT projects can become an important part of tomorrow's energy -
solution. To succeed, however, we will have to work with many partners to develop innovative
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