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he emphasis of the Fourth Clean Coal Technology 
Conference wm the marketability of clean 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 
NO, and SO2 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 a~ well a8 into the international marketplace. 
The Fourth Clean Coal Conference assessed and evaluated 
many of the technologies that not only are promising, hut will 
become the benchmark technologies in emissions control, 
for 1996 and into the next century. 
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The World Energv Outlook 

4th Annual Clean C&d Technology Conference 

Denver, Colorado 

September 5-8,1995 

John P. Ferriter 
Deputy Executive Director 

Iutemational Energy Agency. 

INTRODUCI’ION 
It is a pleasme to hc hcrc with you today to present the IEA’s world energy outlook, and to 
discuss clean coal technology from an international pcrspcctive. 

In my presentation today, I will conccntratc on: 
n the importance of coal in world energy; 
8 the policies affcztlng the outlook for coal; 
8 the envimmnentaJ challenges ahead;, 
n the need for clean coal technologies; and . 
n the opportunities for international co-opcmtion t6 .mcet those challenges. 

‘IID3 IEA IN A CHANGlNG WORLD 
Fmt, a few words about the International Energy Agency for those of,you who may not bc 
famiIiar with our wprk. 

The Intqnational Energy Agency was created as a result of the “energy shock” of 1973-74. 
Confronted by tbe serious damage to thcii cccmomics caused by tbc oil ahock, the inajor oil- 
bnponing countries sought to devise a credible. rqons&. The energy &ii was nqt just an 
~nomic chkngc; it was a political challenge. How would the Wcstcm count&s respond? 
rlldlvidually? or coIIectivcly? 

Against this background, the Washington @~crgy Conference of m 1974 was &nvenai. 
Most OECI? couutrics. which is to s&y most of the’ major industrial counties. attended that 
co&rcnce. From their efforts cmcrgcd, in November 1974, a new intcmational organisation 
whose spccfic goal was to prpmotc the energy stcmity of its Members - tbc Intcrn&ional 
Energy Agency. 

Today, 20 years later, the IEA has 23 Member copntries. Si other countries @fexico, Kprea 
Hungary, Poland, Slovakia, end the Czech Republic) have formally exprcsse‘d interest in 
joining the Agency. 
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Although membership in the Agency has expanded over the years, its basic mission has not 
changed. Now, as.then, the prime objective of the lI8A is to assist member govemmcnts 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.IEA today is puts&g 
its energy security mandate more broadly, tecognixing the globalixation of energy markets, 
the growing inte&pendence among .participants in those markets, and the environmental 
curatives that arc shaping ener8y policies. 

WORLD KNKRGY OuTLooK . 
The IBA published the 1995 edition of its World Energy Outlook earlier this summer. The 
outlook is intended to suggest the general dhection and possible evolution of worldwide 
energy’ ads. The outlook is based on two scenarios regarding the response to rising world 
-w-d 

~owthinworldentrgy&~dto2010willbeatsuchalcvel~eithcrpriceswillrise- 
in what we have called the capucifyconsrruinrs case - OP energy intensity willimprove m 
a xc.wlt of more efficient use Of energy - leading to the energy savings case. 

n Ii the cap&y com?ruints case, we assume that trends in past behaviour will continue 
to dominate future wagy consumption patterns. Growth iaworld energy demand in 
this case proves too fast for production to keep up. The oil price (in constant 1993 
~~)~isurpectedtoristfromabout$1~7pcrbamlthisytarto$28by2005,and 
remain at that level after that 

l In the energy savings case, etierg~ consumers cheese to use currently available 
energy-efficient technologies to a greater extent than hasbeen seen in the past. * 
need for additional productive capacity reduces as energy-eff&ncy rises. Under this 
sccnario.thepriccofoilisexpectedtoremain~atinrtaltermsat$18~rbaml~m 
:13!3f3 oowards. coal pricea areassumed to remain flat after the late 1990s. 

IJI tie dzpuciry cunsb case - h which historical trends continw 
-world energy demand is eqectad to increase by about 45 percent between now and 2010. 
oratanavcmgcannualrateofjustover2percent. 

In the energy savings case - in which encrgy-effkient technology penetrates energy markets 
~-w~dencrgydtmand~~~by~~35percentover~~~periodor.1.7perant 
per year on avetage. 

Based OD the IEA’s Outlook to 2010 several major elements emerge with which energy policy 
rnaten must eoutend In the medium and long-term: 

‘rn We live in a world dominated by fossil fuels, and we project theii sham to remain at 
90 per cent of total world energy consumption. One consequence is that energy- 
derived CO, emissions could grow by almost 50 p&r ynt by 2010. 
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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‘70 of total energy demand by 2010. 

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

The share of nuclear energy ‘will decline, 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 projected to grow to over 3000 Mtoe by 2010, compared with 
2300 Mtoc in 1992. This, growth is concentrated in non-OECD countries. Coal. especially for 
power generation. will increasingly be imported. Irttemational coal trade, having doubled 
between 1973 and 1992, will double again by 2010. Although coal will contihue to be tmded 
mainly on i rqhnal basii. the rise in internati0nal trade shows a movement towards trade 
ti ~pcration, and away from policies of exploiting indigenous resoumes whatever the 
cost. 

D 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 cupuciry cormraids 
case, and 1.6 percent in the energy savings case. 

8 Power generation accounted for 56 percent of demand for coal in 1992 and by 2010 
thisshareisexpectedtobe58pementinbothcases. 

m Coking cod. wnstgnption is expectd to be stable over the period., 

n In the OECD, Coal consumption is expcitd to incmse by 0.9 peacent hi the capacity 
camin.r.s case,, and by 0.3 percent in the energy savfngs case. but’ coal wnsumption 
is expected to fall in the former Soviet Union ‘and in Central and Eastern Europe, 

.’ 
In the cake of solid fuels, China and SouthAsia accoudt for threequarters of the incremental 
demand of non-O- wuntries. This alone. is more than tbme times the incrememal demand 
of all ,the OECD countries combii While cIeatt coal technologies am likely’ to be first 
applied in OECD countries, W is net where the incraase In coat consumption, and thus the 
incteasc in carbon and other emissions, is taking place. 

The 1995 Worki Energy Outlook expects China and India alone to, account for a larger 
amount of the increase k carbon dioxide emissions between 1990 and 2010 than all OECD 
counuks combined Moreover, these two countries will account for more than 50 percent of 
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Rest of the World emissions by 2010. The major fuel for power generation in these two 
countries is coal .which, in 1992, accounted for .anxmd 75 percent of total electricity 
generation in China, and more than 70‘percent in India 

Given the very low level of efficiency in many plants, the introduction of state-of-the-art 
combustion technology~will result in significsndy gmater reductions in unit carbon dioxide 
emissions than ,&I the OECD. And economic performance will be significsntly enhanced as . 
well, pmviding commercial justification for retrofitting investment. 

Competition between developing nations for capital htvestment in their energy sectors can be . expected to be. a force for greater libemhsanon. Wider international co-operation can optimise 
expenditures on energy technology dcvtlopment and deployment IEA wumries have the 
oppmnmityto nxch out to industrialising coumries and pass on the lessons that they have 
learned in the past. &cause of this. the ft% seeks to impmve its links with non-Member 
cotmtries. 

Energy polky makers need to recognise the majof contribution which will coma from coal: 

n Coal ls one of the world’s most important and abundant fossil fu&, its share of many 
countries’ energy mix and the wide distribution qf reserves around the world enhances, 
energy diversity, and thus increases energy security. 

8 Coal ls lowast wmpared with oil or gas, perhaps between a quarter and onehalfthe 
price for the same primary energy wntent. Many countries have economically viable 
domcstic resources of coal to support sustainable economic development 

D Them ls major scope for improving the efficiency with which coal is usedand for 
mitigating the pollution and emissions that its production and use can cause. 

In general tams. the outlook for coal in the world energy scene is for strong competition with 
gas, weakenmg demand for some coal usea, but continuing demand for baseload power 
~generation. Tbefuture.trendsofeaerBy~~toasituPtionnotunlilrethepnsent- 
enagydemandwillcontinuetobemetbyfossilfuela.altbou%lthcrewillbeashiftin.~ 
consmption away from the industdaR& world towards newly indusniahsmg nations. 

ENVlRONMENTiLCONCERNS 
~nvimnmental issues arc key wnwrns of’OECD goverm~~~ ts. These &cover 
traditional poUutants sulphur dioxide (SO& nitm@n oxides (NO& and patticulates. They 
also in&do water and land contamimUion,‘to~thcr with satisfactory disposal of solid wastes. 
These issues have had major effects on the development of the .energy sector in the past two 
decadcs,andwillcontiauetodoM,in~~,puticulariy~inthcunitedstatcsasthc 
Clean Air Act tightens emission limits. The driving force of tba dean Coal Technology 
program has been the need to improve the. technologies available to meet these challenges. 

. 
More atly. a new challenge has cane hrward, that of a’potentially enhanced greenhouse 
effect and global warming. The principal gases involved - carbon dioxide (CO&, methane 
(CH,) and nitrous oxide (NsO) - are all a&cted by energy production and combustion. 
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By 2010, world carbon emissions could be between 30 and 42 per cent higher than in 1990. 
At pmsent the OECD 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 contrasL in 1990, 
China and India accounted for less than one third of the level of total OECD emissiona 
Action in the industrialised world alone will clearly not be enough to cause a substantial 
&nge in the outlook for global carbon emissions. 
. 
The key is to develop energy policy options for sustaining economic growth while minimismg 
e&mmnental degradation. By ratifying the Framework Convention on Climate Change, DE;A 
~uxmies have pledged to identify the actions they will take to achieve their climate change 
commitments. Action ‘in relation to energy will ,be central to the realisation of the 
Convention’s goals. Carbon emissions per capita in IEA countries will wnthme to far exceed 
those of the developing world Accordingly, the industrial&d countries have undertaken the 
obligation to act first. 

Clean Coal Technolozies 
A principal area of actton is in the acceluation of the deployment and dtsscmination of those 
technologies that result in reduced emissions. Many technologies &St which, if deployed, 
would result in lower emissions than am attainable with technologies currently in use. But 
even these are insufficient to meet medium and long-term environmental wncems. Many neti 
tlXhWlOgiCSWillbODWdCd. 

- 
The outlook for coal in the WorfdEncrgy Ouflook does not’& account of some of the mom. 
advancqd coal-fired power gamtion technologies since most observers would not expect 
them to be economically viable until well into the Outlook period. Advanced coal-f& plants 
ate nevertheless sn important factor since they have the potential to alleviate. enviromnental 
opposition to the use of hard wal, and of recapturing ground from competing fuels. 

Some of these. technologies am sm. however, on the ho&on. ‘Whaitcantheindustryand. 
govermnents do to accelerate the process? 

Government poiiciesdiremed to achieving energy pricing related to full icowmi~ and 
envfmmnwtal costs. free and open cmcqy-trade and investment, envmmmenUy~m%GnabL 
energy production and use, are Brat otder priorities. Bmvever, support for resear&*a& 
devdopmcot, promotion of technology development and &ploymcnt. and techttoiogy 
ixquation are alsa pmpcr roles for govemmenL 

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 manufacturenr and uttflties. to see which 
technologies ate likely to be taken out of the laboratories and into wmmerct ‘al’scrvice. 

The IEA’s Coal Industry Advisory Board (CUB) brings together 40 top-level representatives 
of the wal industry fromthroughout the world to advise the Agency on c6d issues. The EA 
has recently 9ttblished for the CIAB:a study on ambinedsycle technologies for enhancing 
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environmental p?XfO~ce of Coal combustion in power generation. Important as these 
developments are,.the re@t wnsidered that their econom$ and technical performance are 
not yet fully competitive. 

We have just published a second volume by the CWE3 .which look at the technologies 
evolving from the well-established steam cycle technology. Results of an industry survey 
&OW thaf in then next 10 years, the major uptake of new coal-f&d steam cycle plant will be. 
~China,SouthEastAsiaandIndia .~ 

A negative tone to the 6ttdhtgs of the report, however, is the comment that neither 
manufacturers nor utilities are generally ,wiRhtg to fund the demonstration of new generating 
technologies~ Govermnems are increasingly reluctant to take on’this role and may not, in any 
case, be the best agent for rhe task. Perhaps the industry needs to look to its own long-term 
idtgtst, 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 mark& In the Asian-Pacific region there is a 
ctmmittnent to coal and cXi$hg te&olOgy which represents a low-cost appmach to 
envhonmentai improvement In the United States, the development and use of improved coal- 
find power technology is the key to competing with gas, and of keeping coal economic as 
he rcq~mcnt~ of the Clean Air ,Act tighten 

‘It is bccauso of these additional cost burdens involved in meeting modem envimmnental 
standa& that research and development into advanced coal-fired power technologies is 
seeking innovative metho& !O simuhaneously improve economic and envimnme.otal 
pClfOHMllCC. 

JNTEBNATIONAL TECHNOLOGY CO-OPERATION 
‘& cost of research and development, and the global nature of the issues that R&D is 
designed to me& has led IEA Member courttries to work together on efforts to address these 
technology challengca. 

Our co-operation on science and technology takes a number of’ forms. One involves 
tepmsentatives of the Member Governments meeting to review and discuss their policies and 
exporib. Our Working Paay on Fossil Fuels is chaired by Assistant Secretary of Energy, 
Fktricia Fry Godley. A second iavol~cs conferences such as this one. A third is through 
direct co-opemtion‘between Governments (or participants nominated by them) to undertake 
specific projects. 

Men&d energy technology cooperation among IRA Member countries. and with other 
wuntries. is an indispensable means to accelerate technology advances and to enhance loog- 
term energy security and enviroticntal protection. As pare of our efforts to assist this co- 
operation, the EA has established an energy technology and R&D collaboration programme. 
Key components in the pmgranrme are known as “Implementing. Agreements’~ which aim to 
accelerate energy technology development by sharing scarce resources and broadening the 
prospects of market deployment. Abodt forty such’Agreements are currently underway, and 

. those involved include .govemment. industry and academic participants from both IEA and 
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other countries. The US Govekent plays a leadsg role in many of these agreemen& but 
we would also welcome greater industty tnvolvement 

The largest and longest-tunning project of ,JBA technology collaboration is IEA Coal 
Research, ,originally established in 1975. With representatives of 14 countries and the 
~umpcan Commission participating, it undertakes research into a wide range of coal-related 
issues on an international SC& wllating and disseminating information about coal. ,and 
carrying out technical and economic analyses. It provides easy low-cost access to the most 
cornprehensive information about coal and coal technology available anywhere in,the world 
~.othcr IEA wllaborative projects are also focused on coal, namely cwl Ckm&kon 
Sciences, &aLfLiquid Mixtures, and Fluidbed Bed Conversion. Two others which deal with 
othu fossil fuels a~ welt coves: Multiphase Flow Sciences and Greenhouse Gus R.& D, the 
latter investigating captum. use and disposal options and related issues.. A project wmpleted 
last year on the Testing of High-Temperature High-Pressure Filters. showed that the IBA 
Implementing A-ts can also form the basis of industry co-operation. 

Climate Teehnolorrv Initiative 
At the lvIarch-April 1995 Berlin Conference of; the Parties to the United ~Natiom Qimate 
Change Cooven&m (COP-l), statements by many governments and industry organisations 
recogaised the important role of technology in reducing greenhouse gas emissions. There was 
gene& recognition that both expanded and intensified efforts are needed to speed up the 
otherwim lengthy ‘technology development and deployment process so as to realise the 
potential wottibutioo of technology. 

As a contibutiOl3 to this pr0Cess of enhancing the application and dekloptwnt of 
technologies to respond to global climate change wncems. a CKinate Technology InUIative 
was am~ounced at the Berlin Conference by.tbe Netherlands’ l&ister for the &tvimnmwt 
on behalf of 23 OECD Member countries. 

The Climate Technology Initfative is a linked set of national and international measures, 
pm&es and pmwsses. including voluntary private sector a&i&s. ‘to awekate 
development application and diffusion of climate-friendly technologies in all mlevant sectors. 
-govcrnme @a and international industry organisations have been invited to participate 
h~ the furt&r development and implementation of the Initiative. 

TheIai~vcinci~~veactionstowhancetlleusc0fvol~cmifpioo 
mduction mcasmm in oon-OBCD .wun* support for,deve.loping wuntrles to develop the 
technology aspects of their national cllmate change response plans and improve developing 
wmries’ aweas @ information gn teclmo~ogy options; efforts to build markets for emaging 
technologies in oon-OECD countries; cbllaborative efforts to support technology 
demonstraticb projects in ooo-OECD countries; and .wllaboration on new technology 
development and joint efforts to evaluate and develop technologies to &ptum, dispose of, or 
use grctnbdusc gases. 

Thorn will- be signitkant potential for the coal. industry to participate in this Initiative. 
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“Joint Imdementation” 
~nothg important outcotikof the. Berlin ~~nfercnce was the &eement to undertake, on a 
pilot phase basis, an international grrenhouse gas emissions reduction programme commonly 
known as “Joint Implementation” (now refeed 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 ln emissions worldwi& 
at lower cost than if the sine reduction had been undertaken in the initiating Country. 

Based on the nsults of this pilots phke. a decision wlll be taken before the end of the cuqent 
&de on whether to establish a peknent programme that. would ‘@edit” signatory 
COUU~~S of the Climate Change Convention with knissi011~ reductioxp elsewhere an ,the 
globe.’ There are numb ~merns ad COHS associated with the intnxhctjon sod “aedit 
camting” of such activities. It is also important in any ap&ation of the joint implementation 
cona+ that large scale investments in developing countries should not lock them into 
outdated and less efficient technologies for the future. Nevertheles& the least-cost principle 
u&edying joint implementation e it a natural response in a globally integrated economy. 

The IBA plans to invite representatives of industq ‘to a nieeting, scheduled for 13-14 
November in Paris; of the .IEA’s Ad hoc Industry Advisory Group on Energy and tht 
Bnviromnent to dlacuss energy and enviromnent *es and. related developments. 

POLICY ISSUES AND RESPONSES 
~challengeforcnergypolicyinthel~ishowu,bestsafcguardmagysecurity~to 
meeteavironmcntalgoalsintheapenandcompeUtivemerketsinausiriglybecoming 
~~tab&hed in tesphse to global economic integr#ion. lbe krgy .lnduWy w ban 
msponding to the challenges and -tie of globalkation by strategic tWrWuCng to 
maximise. competitiveness and internationali& activities. 

t3mmments are incmashgly dvithdntwing from’direct involvement in the markeG whhcr 
through ownership of opuating companies or through direct rqulatlon. soti IEA Member 
cpumties ale experknchg political liIDhauons even to.reaidwI Govemet intervention in 
markets. Market fotw3 along howevfr, cannot~se.cute &mgy security or i clean elwiroluilent. 
TO break the llnk between cwndinic growth, enagy ‘demand growth and catbog emlasions 
~..wt~toreducetheeaerllyin~~ofoureconomicr~~urbonin~~of 
ourene.rgymk 

If one point is clear. it is that the role of government is to f&i&ate commercial’ actlvitie& 
~rathertballrepIawrhm tzDmpah,notgo vemmsarr,pPoducsmdrnrrspoPtenagy.~ 
they do this more effi&nUy ln markets where they face commemial pnrturrs and rewards. 

Govemmentsneedtoset~sbageandtheruleaof thegamaforan&,marketp+&ants 
so that compames can operate competitively and cffkicntly, and thus prodaq results wbicb 
am satisfactory in terms of energy.‘env$onment and economic object&s. 
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CONCLIJSICiNS 
In conclusion, as economi$ and population growth occurs, demand for enkrgy wlll rise. Fossil 
fuels will continue to meet a substantial part of energy demand over tbe medium term. ‘Ibe 
fundamentally sound economics of co+red 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 environmenkl. issue. How t@ 
will be resolved deqends largely 00 the introduction of new tcclmiques for cleaner and mom 
efficient coal combustion. ‘Ihe IEA stands ready to assist in these efforts. 1 

. 
On balawe, I am confident that the environmental perfonnatice of &al use can continue to 
beiinprovedwhilecostsarecontnineQandthatthepl~ofcoalissccurc..~use~ 
promote energy security and economic development. F%oducing and using coal and llgnitc 
molkcleanly andmorrtfficiedtlywillmitigatetht~vironmentalimpactsofincrrasedtnergy 
demand, and will help lead to sWainable economic development Deployment.of new and 
.hproved .clcao coal teclmologic~ will play a *tical part ln meeting the growing world 

’ demandforenergy.. Andthatiswhy~weareheretodayandwhythismtttingisM,~ 
alldimpoltanL 

Thank you. 
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Thank you ladies and gentlemen. 

This is on important conference in 
the sedes oi C!ean Ccal Techno@gy 
conferences. 

We meet In a time of transItIon. and 
of transitions within transitions - poli! 
tical. sockrl, and economic, national 
and International. 

The world is in transition from an era 
of super-power confrontdtion to some- 
thing else; the US. economy ls In tmnsi- 
ttom the federal government is in tmnsi- 
tiom and our customer the elect& 
power industry is in transition. 

me Clean Coat Technology 
Program is oil but complete. and we 
need to start thinking and talldng about 
what happens next with these splendid 
technologies whicr~ you have 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. 

Before thot, however, there is one 
institutional tramkion on which I ought to 
touch in detoil for context. 

me National Mining Association is a 
new enttty to many here. It was formed 
thii 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 opportuntty 
to meet w%h a technology group since 
the merger. 

Therefore, I want to make it clear for 
the public record ot the outset thak 

*First, the National Mining 
Assaciotlon shall be no less 
diligent on matters relating 

to coal than was the 
National Coal Association; 

*Next, the Notional Mining 
&soc!ation shall be no less 
vigilant on questions of 
energy security and 
national security than was 
the National Coal 
Association; 

l And, most emphatically, 
the National Mining 
Association shall be no less 
vigorous in support of clean 
cool technology than was 
the Notional Coal 
Association. 

The union ot industries within the 
National Mining Association did not 
diffuse our resources and strength; il 
.amplfied and extended them. 

The fitting technical metaphor for 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. 

me energy ond economic security 
of the United States lead the National 
Mining Association’s list of concerns. 
especially: 

*The free flow of resources 
required to meet the social 
and poltticol demands of 
Americans for the 
opportunity to eom a strong 
standard of ring; 

*And the use of these 
resources In ways that 
resolve the nation’s other 
concerns and problems. 

Coal and clean coal technology are 
such balancing resources. 

Now to the business at hand: My 
assignment is to discuss the role of coal 
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l RecognCion that 
economic activi joined 
with tmde spreads and 
hastens the advent of 
higher standards and 
draws nations peacefully 
together; 

*Worldwide application of 
these principles through the 
institutions of economic 
cooperation and 
development; 

*The beginnings of modem 
economies and rising 
standards of iiving in the 
developing natii. 
especially those of Asia: 

-me attraction ta these 
principles of the former 
Soviet Unhn ond the 
nations of Eastern Europe; 

*me opportunity to even 
out economic progress 
among oil natiw: 

*And the renunciation of 
conquest. 

All of this was no small achievement. 
it grew from the ashes of World War 
Two. and could not have happened 
without the following: 

*It required thot the former 
warrlng nations trade freely 
with one another and all 
who would joln: 

*It required the energy that 
Increases human 
productlvtty - required it In 
abundance and at low 
cost: 

*It required the technology 
that amplMes and 
increases the higher 
productivity that energy 
imports to human activity; 

*And it required American 
leadership. 

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

Because the 20th century was one of 
war and tendon, mere now is a chance 
the 21sf century can be made one of 
peace marked by worldwide 
achievement of human potentiai. 

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

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

In these lndustrtalized nations, the 
availability of weaith ond the pressure 
of social concerns have eliminated 
most of the pollution that stems from 
economic 0ctivHy. Our natural 
environment is cleaner. 

However, huge geographic and 
demographic portions of the globe 
were left behlnd in this century’s growth; 
and now they mean to catch up. Their 
birthrates are high and thelr populations 
are exploding. Concerns are on the 
rise, prtmarlly In the industrlaihed 
nations, about what happens next. 

The challenges of the half-century to 
come Is no less than that of the half- 
century past. Now it ls to build on 
enduring peace and balance the 
following: 

*World population - it is 
expected to rise from 
about 5.5 billion at present 
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World Energy Council incude the 
following findings on the future of 
imported oil: 

*Much greater production 
to be required; 

l Production to further con: 
centrate in six nations - five 
in me Persian Gulf, plus 
Venezuela, ail members of 
the Organbation of 
Petroleum Exporting 
Countries; 

*Prices must rise to 
stimuiote addtiional 
production; 

*increased market 
dominance by Persian Guif 
exporters; 

*P&e volotiltty could 
become severe; 

=Poiiiicol and military 
security of source must be 
continually monitored; 

*me costs of security may 
prove unsustainable and 
unacceptable. 

The World Energy Council’s book 
w’s World’ makes 

the following points about the worlds 
proved reserves of fossil fuel: 

*World coal proved 
reserves exceed the 
combined reserve of 011 
ond naturol gas by a factor 
of 2.5; 

ame coal reserve 
exceeds the 011 reserve by 
0 factor of 4.4: 

*The coal reserve 
exceeds the gas reserve 
by a factor of 5.6: 

*The gas reserve is 13 
percent of the fossil fuel 
reserve, and the reserve- 
to-production ratio is 56 
,years; 

*Oil is 16 percent of the 
world reserve, and the ratio 
is 40 years; 

-And coal is 71 percent of 
the resewe. and the ratio is 
250 years. 

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

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

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

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

Securtty of energy supply will not be 
a factor In world coal, not for America 
or Its trodlng partners. Production and 
the domlnant reserves will not 
concentrate In a few countries in the 
manner of Imported oil, not with the U.S. 
In the market. World-dislocating price- 
volatlllty w/II never be o problem. 

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

*And that technology 
transfer can powerfulty 
modify all projections - 
technology from coal 
preparatkm on through 
advanced combustion 
and up to better 
transmission ond 
distribution. 

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

*We can roise thermal 
efficiency in existing and 
future generation for 
economic gain; 

#And ot the same time 
reduce pressure on the 
cool reserve; and stem the 
releose of carbon dioxide. 

*We can improve 
transmission and distribu- 
tion; 

#And at the some time 
lower the amount of fuel 
required to deliver o given 
amount of power; ond 
thereby reduce combus- 
tion emissons 

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

Here is the means of economic 
development that can sustain Itself. 
Here is sustainable use of resources. 

Here is the means of peace- 
fostering balance for the three critical 
environments -the politicoi, the 
economic, the natural. 

lf Increasing carbon dioxide release 
is the concern. then technology is the 
way to go about dealing with the 
concern. 

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

Clean coal technology addresses 
the speculative concerns in 
constructive ways - tt 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 
condiiions for lasting peace and 
balance. ond we are good ot 
advancing technology. 

We are sometimes not OS good at 
Introducing the advanced technology. 
Our competitors in Jopon and Germany 
have been much better at copitolizing 
on such advances. 

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

We have invested too much toil, too 
much sweat, too much capttal to let 
them now languish because our 
policy-makers ore preoccupied with 
matters of doctrine, philosophy ond 
other concerns. 

Lets try to do it differently this time. 
This tlme let’s talk about h ond think 
about it and then act. We must not.get 
lost In philosophlcol debates. 
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SIMTECIIE 

ABSTRACT 

This paper provides an overview of two National Coal Council Studies on Clean Coal 
Technoloa. 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 continue 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 crittria: 1) high efficiency, 2) 
environmentally sound and 3) cost competitive. 

INTRODUCI’ION 

During the past two years the National Coal Council has undertaken to ptrform two 
major studies far 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 complctcd 
in April 1995, is titltd “A Critical Revitw 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 
hurdles 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 technologiesat 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(l993), and Clean Coal Technology for Sustainable 
Development(l994). 

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) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

hazardous air pollutants control with the specific emphasis on the control of 
mercury and other heavy metal emissions: 

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; 

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: 

fuel cells need continued work on cathode life improvement; 

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

selective catalytic reduction with needs for advanced formulations; 

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

biological coal cleaning with needs in reaction kinetics, selectivity and 
economics. 

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, 5) 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 

30 



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 internationalmarketing 
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 
technologiesup 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 
highlightedin 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 Pat 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, I 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 a 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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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 control 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, small 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 levels 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 little 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 mclean 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 leads 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 fuel 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, 

67 



restrictions on stack emissions are likely to increase. It is, therefore, in the best interest 
of the nation to have available clean, efficient technology for coal utilization when the 
demand grows. 

To simply give up on CCTs because current market forces alone will not pull the 
technologies through the “valley of death” is, I believe, short-sighted. It is also unwise, 
and perhaps even a foolish waste of taxpayer’s investment given the billions of private 
and public dollars already invested in CC3 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 will 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, I want to emphasize 
that the domestic market ultimately ought to be the principal focus for 03s. 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 billion 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 coaf- 
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. 

III. THE INTERNATIONAL MARKET FOR 03s - 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 
until 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 dollars) 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-Import 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, I would suggest that we need to m-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 m-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. 

I am not suggesting that we cease current humanitarian aid for projects such as 
immunization or emergency disaster assistance. I 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 
resolve 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 CCI’ 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 result 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 CEF, 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 global climate change and innovative programs such as Joint 
Implementation (II) as a potential source of incentives. As a result of the Berlin 
conference on global climate change, a Jl pilot program has been adopted. At the end of 
the pilot phase, the conference parties will determine whether Jl should be 
institutionalized. We need to ensure that Jl becomes permanent policy and that it 
develops teeth. 

An effective Jl 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 reevaluation 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 CCfs, 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 I 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 welfare 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, nondefense 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 welfare.” 

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. 
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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 IBM 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 I 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 gridlock 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 

Last year world coal production amounted to 3.5 billion tons while seabome 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 20 10 
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 tired. 

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 



expected to continue for the next decade or so. Similarly, Indonesia is planning to 
add 3 1,000 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. 

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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Coal Burning 

Where coal is the me1 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 
bum 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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Coal Tw 

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. 

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. 

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

l 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. 

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

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

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

l A wide range of technologies is necessary to assure economically viable and 
environmentally acceptable coal options. 



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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Tel (202) 466-2672 
Fax: (202) 477-0542 
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International Intellectual Property: Impacts on Transferring 
Tachnology 

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 technology. 
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 unauthorised 
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. 

. . with Estm Intellectual artv InstiQ&ions 

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

-Characterised by the availability of legally recognised 
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. companies are made. 

2. Nations seeking to establish Intellectual Prooertv 

-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 intellec.tual 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.S. GovW 

-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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Panel Session 2 
‘Ik-ansitions in the 

International Power Sector 



Roman LUCZKIEWICZ 
Ministeis 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 km2. 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% tess 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 sh political map 
around Poland. Its neighbours nowadays are: Rus sia, 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 ms 
Import from Russia was 6 billion m3 
Crude oil production from domestic sources was 0,2 million tons 
Crude oil import was 12 million tons 
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Structural and ownership changes. 
Electra-energy. 

Before 1990, 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 all 
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. Similarly, 
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 liquidated. 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 turnover 
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, economic 
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 should 
become single 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 results 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. 

112 



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 turnover 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 cohtrolling 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 1994-95. The implementation of this 
programme concerns liquidation of mines that do not promise to achieve 
appropriate level of economic effectiveness, with simultaneous 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 Poland. 

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, similarly 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. 
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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, local 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: Polish 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 Oil 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 Oil 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 Oil 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 mln t in 1993 
to 27,l mln t in 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 ms. 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 bln ms 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 bln ms, and last year - 6 bln ms. 

The demand for crude oil is presently covered with import from Russia 
(about 40-50% of the demand in last 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, gradually 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 centrally 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 effort was focused 
on the extension of the industry of mining machines and equipment. 
Within petrochemical industry, beside previously existing, in the centre of Poland, 
the biggest refinery of 12 mln t processing capacity - a new relatively modem 
refinery was constructed near Gdansk, with the processing capacity of 3 mln t 
and a possibility to expand by the next 3 mln 1. 
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According to the then assumed trend to first of all develop heavy industry 
basing on the own deposits of natural 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 potential 
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 level, 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*, NO,, 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 modem 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’ modernisation from the point of view 
of implementation of modern and highly effective technologies of coal mining 
and enrichment. 

Opportunities and chance,s 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 Poland, to reach the amount of’about 
50 bln USD. Even if this sum may be considered to be overestimated, the scale 
of needs speaks for itself. 

118 



The realisation of such programme obviously exceeds financial possibilities 
of the sector itself. 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 modernisation 
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 
obstacles 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 will 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 consulted with many 
domestic and foreign renowned experts 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 1991 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 pollution, 
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 Convention on 
Long-range Trans-boundary Air Pollution (Geneva, 1979) and of the Second 
Sulfur Protocol (1994). which requires bearing high financial costs. Similar 
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 oersoective 

= reducing emissions of: SOa by 30% as compared with 1980, 
of NO, by lo%, and of dust by increasing the effectiveness 
of exhaust gases de-dusting up to 98%; 

= reducing by 59% the amount of salt carried away from hard coal 
mines to rivers: 1 

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

= increasing the use of raw-materials occurring in fuels‘ deposits; 

= improving the quality of fuels. 

for 

= introducing the obligation to equip all the cars with catalysts; 

= reducing emissions of SOs, NO,, CO2 ,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 t.he first of four plants 
of wet desulfurisation of combustion gases in the biggest power plant in Poland, 
Betchatow (4320 MW). The; next one will soon be completed in Jaworzno Ill 
power plant. A good beginning of the adjustment of combustion technologies 
to environmental requirements is the construction of fluidized bed boiler in being 
presently modernised power plant Turow and CHP plants: Bielsko-Biaia 
in Bielsko and Zeran in Warsaw. There are also 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 substitbtion 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 cautiously. 
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 phenomenon 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 satisfactory 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 l-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. 
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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 1995 
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Imitation or a 
Immediately after efficiency of power special attention was, what is better: 
Political and economic point of view was this goal is to move society, a competitive 
There was a different sector, has been 



achieved. In addition transformation in IJnited the turning-point in Commission and European utilities from another side. influence from the experiences opportunity was a strong enough understanding 
1995: Still in Between 
A comprehensive list associate EU members Romania - to the rigours 



Single Buyer Concept disadvantage for activates the large the process is unavoidable region. A pressure process will be hindered be lost, rather utilities 
The Market Development 
After 5 years it is development at the from view point controversial choice. 



installations have been contracts with two generators projects located at the 
The year 1995, extremely of preparatory works decade. There is under UCPTE which is expected the beginning of the (24% in 1995, and rest Finance; it means that will be substituted by at the national level starting with preparatory 



generators. The first loop of IRP. 
The IRP and wholesale investment market of investment program the Polish power follows: firstly, financing of the 
Global Competitive 
Subsequently, and financial forecasts 



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 turn 
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 radical 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 USclkWh 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 zloty 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 generally in Central Europe and 
coming unification of the region with the European Union are creating a unique 
investment market. For foreign investors the following opportunities are important: 
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m, market for the investments is huge. The Polish power jndustry alone needs over 
USD 1 billion every year to finance necessary projects, mainly 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 resulting from the II Sulphur Protocol will cost additionally about 
USD 1.3 billion by year 2005. 

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

Fourthlv, 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. 

Fifthlv, 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 level by electricity prices. 

Sixthlv. 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 capital privatisation of companies 
with pa~rticipation 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 electricity 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 world, the problem is open 
from both economic and electricity supply security point of view. But, the political 
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 
should 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 competitiveness 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 I 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 internal inflation and external appreciation of Polish zloty. 
The increase of electricity prices resulted from this cash flow in years 1996-2005 is as 
follows: 0, +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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EUROPEAh’ UNION PLANS FOR INCOkPOR4TINC CENTRAL EUROPE 
AND THE, ELECTRICITY INFRASTRUCTURE DEVELOPMENT 

rre+ WHITE PAPER FOR POLAND, 
HUNGARY, SLOVAKIA, 
THE CZECH REPUBLIC, 
BULGARJA AND ROMANIA 

11111) STANDARDS FOR ADAPTATION - 
HOW HIGH THEY SHOULD BE? 

IllI+ POWER SECTORS IN CENTRAL 
EUROPE IN BETWEEN 
EUROPEAN COMMISSION 
AND EURELECTHC 

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

1990 - BEGINNING 

A 

FIRST STAGE 
OF &FORM T 

19% - EXTREMELY 
INTERESTING YEAR 

AFTER 1995 : GROWING 
INmSTMENT 
MARKET 

THE UNITED STATES SEPTEMBER, 1995 ._~ 
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POWER INDUSTRY RJBTRUCTURING ISSUES IN POLAND 
FIRST STAGE : 1990 - 1995 

IIN 1990: SPLIT INTO GENERATION 
(OVER 30 ENTERPRISES), 
TRANSMISSION (PPGC 
ESTABLISHMENT) AND 
DISTRIBUTION 
(33 ENTFQXE’RISES) 

lw 1991: * SUBSIDIES ELIMINATION 
* COSTS STANDARDIZATION 
* COST TRANSPARENCY 

INTRODUCTION 

w 1992- OWNERSHIP CHANGES WITHIN 
1993: DISTRIBUTION, TRANSMISSION, 

HYDRO PUMPED-STORAGE 
AND CHP SUBSECTORS 

lw 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 INTERJWl-ING Y%AR 

IIll* ACCELERATION OF PREPARATORY 
WORKS ON EU JOINING 
BEING EXPECTED 
ON TURN OF THE DECADE 

IllI+ INTEGRATION OF CENIEL SYSTEMS 
INTO UCPTE. 
ON TURN OF THE Y-EAR 

IllI* MINISTRY OF FINANCE DECISION 
ON ASSET REVALUATION FROM 
THE BEGINNING OF THE YEAR 

IllI* REGION& INTEGRATED 
RESOURCE PLAWING 
COMMENCEMENT 

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

THE UNITED STATES SEPTEMBER, 1995 
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POWER INDUSTRY RESTRUCTUNNG ISSUES IN POLAND 
WHOLESALE MARKET INTRODUCED AT THE BEGfiNING OF 1995 

11111) BULK TARIFF FOR DISTRIBUTORS 

w TRANSMISSION CHARGES 

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

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

w AVOIDED COST FORMULA 
FOR COMBINED HEAT 
AND POWER PLANTS 

w ELECTRICITY MARKET 
- SETTLEMENT AGREEMENTS 

THE UNITED STATES SEPTEMBER, 1995 
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POWER INDUSTRY RESTRUqI’URING ISSUES, IN POLAND 
PRICES US@/kWh (VAT not included) 

1994 1997 2000 

FUEL 1,8* (import level) 

TRANSMISSION 3,5 5* (UCPTE) 

END-USERS 
(in average) 

5,0 7 s* 

* MIEANS: STABLE (ECONOMIC) 
LEVEL 

BASE: tw IRP - MINIMUM’~COSTS 
STRPiTEGY 

as COMPETITIVE MARKET 
IS 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 ELECTRXXTY MARKET 

IllI+ GLOBAL MARKET: EXPENSIVE 
‘ELECTRICITY VERSUS 
COMPETITIVENESS 
OF ECONOMIES 

IllI+ POWER INDUSTRJES IN USA, 
PACIFIC RIM, 
LATIN AMERICA, . . . . . . . . 
- MOVE TO HIGHER 
EFFECTIVENESS 

11111) 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 

IllI* LONG-TERM POWER PURCHASE 
CONTFtiCTS’ ARE NECESSARY 
FOR P:ROJECT FINANCE 
DEVELOPMENT WHEN PRICES 
ARE BELOW ECONOMIC LEVEL 

111111) LONG-TERM POWER PURCHASE 
CONTRACTS MUST BE LIMITED 
BECAUSE THEY ARE AGAINST 
TO THE NECESSARY INCREASE 
OF EFFECTIVENESS 

lw POLISH ZLOTY APPkECIATION 
SPEEDS UP THE ECONOMIC 
PRICES LEVEL ACHIEVEMENT 

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

OVER USD 1 BL 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 II 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-@ASZCZYK 

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 

162 



Poland is a country of great traditions in the utilixation 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 infhtence 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 planned 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 in 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 principles 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 international forum. The country signed 

and started-up the realixation 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 

resources. 

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, including 

material liability, for the effects of pollution, upon the polluter, 

the principle of market mechanism utilization - it means the greatest possible 

utiliition 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 

self-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): 

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

improvement and coal desulfurization programme, 
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l 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): 

l 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, 

l 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. 

l decreasing by 50 per cent of a total load of salt waters discharged to rivers from 

coal mines of the Upper Silesia, 

l reduction of the amount of produced waste materials and increasing the degree of 

their utilization, 

l recultivation of degraded lands due to the mining of bituminous and brown coal; 

-in long-term perspective (after 2000): 

l introduction of proecological modemization of technologies in country’s economy 

mainly through clean production technologies, 

l 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 createlocal extreme air pollution problems. Instead 

they arc 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 following: 

- construction of installations for enrichment of energetic fine coal, 

- construction of installations of wet flue gas desulfuarization with 90 per cent 

efficiency, 

- construction of installations 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 heating. 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 infhrence of air pollution on cultural 
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heritage and people in Cracow - thecity 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-thii 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 emission 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 tunes for oven with fixed grate. 



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 ofthe ECOFUND 

Well known is fact, that Poland has an unique structure of the energy consumption. 
Almost SO % of the primary energy comes from coal. Deposits of hard coal are still huge 
and are assessed as 35 bin of tonnes. Also resources of brown coal are bii - 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 ,SXI 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 
generation f+om coal more clean. 

Coal burning is presntly the main source of air pollution. Amost 90 % of SO2 
emission, and 60 % of NOx and dust emission comes from energy sector. Now emission of 
SO2 from Poland amounts 3,2 mln tonnes a year, giving us the third place in Europe, a&r 
Russia and Germany. The emission of NOx is about 1,s mln tonnes a year, and emission 
of part&dates - 2 mln tonnes a year. 

But not only coal as a fire1 is responsible for so high air pollution in Poland. 
District heating systems in many towns are old, out&ted and consuming to much enMgv, 
in power plants boilers for at least 15 000 MW are more than 20 years old and &tld be 
renovated in near linure, and there are about 9 mln ceramic stoves in old hauses and 1.5 
mln small boilers burning coal. These low sources of emissi&re 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 modemization of the enetgy sector is also the most effective and the 
cheapest action se&g air protection. Nevertheless the majority of money for this aim 
should spend owners of the power plants and district heating systems Tom own resources 
according to the “Polluter Pays Principle”. But the dimension and importance of the 
problem is so huge, that the support from additional fmancial soumes 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 penalties. For example the 
emission of one tonne of SO2 or NOx costs 80 dollara?’ 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 nir costs 4 cents. 
Every year the Council of Mini&es decid#d about prices for the next year. It is also worth 
to mention, that the penalties 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. Thhtmoney 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 o&n 
very important role for smouth implementation of the most important investment projects 
in environmentaI protection area. 

In 1993 and 1994 ecological funds had to their disposal about 500 mln dollars a 
year. .4bout 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 contract concerns 
complete renovation of the plant with the building up 6 new bloc& 200 MW each equiped 
with fluidized bed boilers produced by ABB - Pyropower;The cost of the contract is 1.2 
bln dollars. In the first stage, in 1995 - 97 fkst two blocs will be renovated for the price 
350 mln dollarsNational Fund for Environmental Protection gave the soft loan with really 
preferential terms for 50 mln 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 debt amounted 32 bln dollars. In this situation 16 creditor countries creat&ko 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 6rst such initiative on the world scale. 

Government of the United States approved this proposal ln 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- 
envimment swap idea and joined ECOFUND. 

Among four ptiority areas of the ECOFUND a&i&y two sectors are conected with 
energy sector and air protection, namely: 
- reduction of emission of greenhouse gases, 
- reduction of the transboundaty 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 comer&l 
credits. 

It is worth to stress, tha1 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 re,aily interesting mechanism for many &nerican firms, 
which would like to export their products in Poland In the last two years several very good 
US-firms received financial support from ECOFUNJJ. Among them are: 
- Roberta and Schaefer - buildii the installation for deep cleaning of hard coal in the 
Staszic coal mine - dotation from ECOFDJD 5 mln dollars; 
- Nalco Fuel Tech - for desulphmisation plant in Leg&a power plant - dotation 2,4 mln S 
- AirPol - also for desuiphurisation plant in Skawina near Cracow - dotation 1,5 mln S 
- Pyropower and ABB - for fluidized bed boilers in Turow power plant - dotation 12 mln S 

Altogether the US-firms in the energy sector active in Poland have recived from 
ECOFUND more than 21 mln dollars for the building up fbil scale demonstration plants 
for their excellent technologies born in the framework of the ProgrammellClean Coal 
Technoloa! We believe, that this is e&y the good start for much closer cooperation in near 
future. ECOFUND can spend for projects in energy sector each year about 5 mln dollars. 
We are waiting for good ideas, modem technologies and courageous firms which want to 
expand their acttity also in Poland, because in our both countties coal is seen as an 
promissing energy sauce alao in the future, but it must be used clean coal technologies for 
energy generation. You are cordially invited as ~A+I good our partners for many, many 
years. 

172 



Panel Session 3 

Tbansition to Competition in 
the Electric Power Generation 

Industry and its Impact 
on CCT Markets 



TRANSITION TO COMPETITION IN ELECTRIC POWER GENERATION 
AND ITS IMPACT ON CCT MARKETS 

A Utility Perspective 

J. J. Markowsky 

Fourth Annual CCT Conference 
Denver, CO 
Sept, 1995 

INTRODUCTION 
This morning, I 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 I 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, I 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.S. 
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The major points I would like to make associated with this transition are: 

l 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. 

l 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. 

l 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 could 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 total 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 comoetition has become so strona that it is irreversible, 

l 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. 

l 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. 

l 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. 

Comoetition will most likelv result in reducing -- if not eliminating -- the current vertical 
inteqration between the aeneration. transmission and distribution of electricitv. 

l 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. 

l 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 orice of electricitv down, at least for some customers. 

l 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 
least 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. 

177 



l 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. 

l 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 ooen transmission access are f?xpeCted to cause the delav or 
cancellation of base-load capacitv additions bv takina advantaqe of the excess capacity 
of other utilities, and installina peakinq units (aas turbines) to meet short-term oeak 
requirements. 

l 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 Illinois 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. 

l 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. 

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

l 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 also being delayed or deferred, and 
public and regulatory challenges abound whenever a utility does try to site a line. 
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l 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 I 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. 

Lets 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: 

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

l NGCC facilities currently require about 60% 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, y&g~ 
fullv 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 anJ 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, I 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 will need 
to be built, 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 I 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 

I. Introduction 

I would Fist 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 

l 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. 

l 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. 

. I 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, 

185 



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: 

l 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. 

l 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. 

l 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. 

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. 

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. 

The trend toward smaller government R&D is nor 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. 

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. 

Clean 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? 

l 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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l 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. 

l 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 I 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. 

l 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. 

l 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! 

l 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 cure. 

l 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. 

l It is, therefore, up to all of us who benefit from clean coal technology to decide 
how to act. 
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l 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 -9 
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. 

l 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? 

l 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. 

l 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. 

l 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 - andfast. 
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. We in industry have an obligation to assist DOE in determining where funding 
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. 

l 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 Suppliers? 
- Are the equipment/boiler manufacturers? 

l 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. 

l 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 
R&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. 

IV. Conclusion 

l 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 3.5c. 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.Oc 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. In 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 regulatory 
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 Cleai 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 X, 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 2; 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. In 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 
fixed 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 fulfil1 their 
promise and enable us to continue using our most 
abundant native energy resource. 
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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 sfafi. 

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. I 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 thdt 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 RN’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. 
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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 (BOMW) 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 sired, 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 importanf 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 environmental 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 friendly 
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 modem 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 

band 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 Tcgether?~ 

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 technologies, but I have 

expanded the topic to include any clean power generation 

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 3 topics. 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'll discuss what I think the threat of competition is doing to 

utilitiesP investment portfolioa 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 coal 
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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 our 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. Another way 

I have learned about clean 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 ndirtyn when compared 

with other clean power technologies, in particular renewable 

resources. Thus, while fluidized bed technologies remove much of 

the incremental NOx and .90x 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 vie gas. And there are solid waste and other issues 

surrounding IGCC. 

Of course, it may be possible technically to m&e 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 to 

or after combustion may add significant costs to clean coal 

technologies and also may reduce plant efficiencies, according to 

studies we have reviewed. In sum, it seems that the issue for 

clean coal technology proponents is whether any clean coal 

technology 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 

the immediate future. But the same problems of competition with 

natural gas apply to renewable8 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 energy resources, it 

has been subsidised 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. 

Wy understanding is that the feds have poured over 93 billion into 

the Clean Coal Program alone since 1986. These figures compare 

with a total of $5OO,OOQ,OOO in federal help to the entire 

renewable9 industry in a recent year, according to the Solar Energy 

Industries Association. Wy impression is that the feds have given 

clean coal a head start over its clean power competitors. 

The IIpad of Competition on Utility Investment Portfolios 

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 occasioned by competition, 

utilities we encounter in the West are increasingly unwilling to 

acquire resources 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 (*IRPw) consists almost entirely of 20 annual increments 
of short-term power purchases. There’s a little DSH, a little 
renewables, but beyond that no commitment to new resources 
other than short-term purchases. This is on a system that is 
growing at 6l/annum in terms of peak load in a region in which 
the present surplus will likely dry up within 3-5 years absent 
new msource investments. 

2. At the announcement of the merger between Southwestern 
Public Service Company and Pub110 Service Company of Colorado, 
PSCO Chief Executive De1 Hock was guoted in the Denver Post as 
saying: 

"Our industry is in the midst of tremendous change, 
driven by demands in the marketplace for lower costs, 
more services," said De1 Hock, PSC Chairman and chief 
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executive. 

"In light of these changes, 
everything....'1a 

we've concluded that price is 

Simply put, when it comes to considering commitments to new power 

or DSM resources 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 acguisition 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 

a hedge against price run-ups in natural gas? What about 

environmental protection? What about nsustainability,~ 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. 

L "Public Service to Merge," Q@Wer Post, August 24, 1995, 
p. 11A. 
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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 DSH, 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 rates 

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 b, but with the transition to it. 

The real challenge in 1995 is to find a model of regulation 

that restores balance to resource planning while accounting for the 

financiai 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 monopoly 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 model--unregulated monopoly--should be unacceptable to 

environmental interests and clean coal proponents because few 

investments are made under it in resources 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, later, 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--wholemale 

competition leading to retail competition or IRP. In Colorado we 

prom&e IRP. In Nevada we promote vertical disaggregation of 

Nevada Power Company. Ultimately, I suspect that the West 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 80 that 

our interests--yours and ours-- are not set back by the very ehort- 

term focus of utilities during the transition. 

CBEDmh vs. the LAW Fund: From clean coal*8 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 CRRD and Western 

Fuels Association on one side and the Land and Water Pund 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 im possible our position on the issues may be 

closer to the interests of clean coal than CEED's and WPA's but (2) 

that these battles may largely be a waste of effort. 

Recently, we joined battle again before the Colorado 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 interveners, 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 still have vertically-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 #at this is possible 

but 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. Constitution. 

CEED/WFA recommends reliance on utilities's judgment 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 WFA is being 
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waged is in the context of dueling studies. CEED has its study, 

93nergy Choices in a Competitive Era." We have ours: Wow the West 

Can Win: A Vision for a Sustainable Energy Future." CEED*s study 

was prepared by Resource Data International, 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 #at open and direct 

competition would reduce the share of renewable8 of the electric 

market to 1% by 2010 and that, if renewable6 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 iuaong 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 seem to 

think that we are 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 coal, 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 WPA apparently fear. However, as long as 

they continue to fear us, we're willing to do battle with them. 

It's fun. I get to think about interesting legal theories, testi.fy 

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, renewable9 and other clean power options, 

aren#t we all in this together? 
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Cllaqes in the IX Generating Industq- since Privatisation 

By Dr. Derek Cheetham. Sational Power EK 

UK Privarisarion \Yorkin,n Well 

I” my wew the UK privatisation us workmg well. It has IU crmcs but most wxid agree that rt 1s successful. We have seen 
rnassrve changes drwen by the need to serve wstomers and shareholders I” a” mdustry whrch was previously eng,neer,ng !+d 
often under a cost plus phrlosophy. 

Securq of supply has never been in jeopardy and contrary to the rmpressron gwen by a vociferous minonty wholesale pnce 
have come down and customers are aclwely explonng the opponunitles afforaed by the enfranchisement. The Industry’s k 
mlllion mvestors have done well but not at the expense of customers. 

Oesprte earlier concerns that safety and the environment would suffer through the drove for profit - thti has not happened. 10 
my company time lost through accidents IS 10% of htstonc levels and spendmg bn the environment has never been hjgher. 

Losers a5 5-J as V’inners 

Whilst it IS clear that customers and shareholders have benefited from prn’atlsatlon rt would be wrong to pretend that there 
have not been losers. 

First. employees - The drive for efficiency, low costs and the elimmation of uneconomic and redundant plant has meant that 
the two malor private generators formed from the CEGB have eliminated many thousands of jobs. 

The second major laer has been the British Coal Industry. When both electricrry and coal were pwed by the government 
electnc~ty was forced to take preferentially the output of the coal industry . thts pmtectron was lost with prlvatlsation. 

A third group who w&Id regard themselves as losers are the vew large industrial customers (in the chemical, paper and sHar 
industries). Their subsidies have been withdrawn though their prices are no higher than they were before pwatisatlon. 

Structure of the Industry 

The structure of the industry was and is complex. In England and Wales as pan of the privatwtin process the industry was 
unbundled into 18 constnuent parts of generation. tranrmisnon. diiibutlon and energy sales (supply). It is now composw of 
12 RegIonal Electricity Companies (RECS) (distribution). three major generatOK. National Power, PowerGen and the ~111 state 
owned Nuclear EiectrX (although likely to be floated next year) plus many smaller generators a?d the transmisrron company 
Nauonal Grti (owned by RECs. but likely to be floated oft?. 

All. except National Grid an inw)ved in the supply to the ultimate custonwr. 

F’rior to ,privatisation generators wcrc dispatched on merit order based on efficiency rate and fuel con. Now power is sold 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 unit& The price changes every hall how based on the supply demand relationship. Generatb, there 1s 
today liile or no income for capacity and if a plant is in SurpkS. the price is low. if the plant is in shortage the pnce 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 fg to f33 per MWhr across the day with virtually no capacity payment 

In a period of exceptional supply shortage the price can peak up to sewal hundred pounds per MWhr for a small number of 
half hour periods. In thb case the capaclty element has become signifiint. Generators and consum,ers will have regard for 
market signals such as these and take the appropriate commercial action. 

Principles of Privatisation 

Prtiansatron has produced reductions of monopolies. customer enfranchisement and promotlon of competmon I” both 



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 90 million tonnes in 1990/91 to about 55 million tonnes in 1993i94 and 
employees from 74,000 to 19,000 over the same period. 

An important step in the process of establishing a 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’s 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 demands made on public sector borrowing by large coal and nuclear projects. 

However competition not only opened up the market to independent power producers who 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 also helping to meet the higher 
emission reduction standards required by the Pollution Inspector& 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 Combined 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 oil fired plant redundant and uneconomrc 

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

Reducing Generation Costs 

Other areas of activity that have been significant in driving costs down dre Improving the performance of our older power 
stations, focusing on the most efficient to increase thermal efficiency, and flexrbrlity of operating regimes including rnanac~ 
of some power stations remotely from others. 

Achieving dramatically better productivity through devolution of responsrbrlitier 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 time/cost 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 1 KW. My company has set up National Power Cogen which is involved in 
scheme5 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 f5 billion of overseas assets by the end of the decade. 

Regulatiori 

One important aspect of privatisation in Britain has been the role of the lndustfy regulators. 

Their primaly duties are to promote competition and to regulate the pnter 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 tha! .. 
found no evidence of any abuse by National Power with regard to Its behawour in the market pricing or profitability. tiov.*..’ 
we were asked to give undertakings with regard to a two year ternwary cap on prices bid into the Electricity Pool and to 
reasonable endeavours to sell or dispose of up to 4000 MW of plant to Nncreare competition in the market. PowerGen v.* 
was similarly cleared by the Regulator also gave undertakings on plan1 disposal and prices. 
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The Future 

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

The Government sold their remaining 40% share of National Power and PowerGen earlier 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 political and regulatory sensitivities when the cap on Pool prices agreed with the Regulator ends next 
year. But it is ah 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 1996 and all the players in it are 
now studying the implications. It’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. 

Summarv 

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 investor and as a more efficient system will serve the economy and I believe the environment better. No-one now yearns for 
a return to the good old days! 
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First, I 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, I 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 last 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, I 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 end gave the Federal Energy 

Regulatory Commission (FERC) the Job of creating e 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, I 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 little 

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 
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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 es 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 buylng power voluntarily create demand for a 

particular service or form of generation. 
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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? If 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 built 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 

Pennsylvania. 

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, Illinois, 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, I 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 multi-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 

Pennsylvania’s low cost coal generation 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 I 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. It is 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, I believe that my role is not to save the public or the 
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industry from competition. I 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 some 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. I ask, who needs cheap electricity more than a family 

living in poverty? I 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 famllles 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 bllllon. Spendlng on electricity dwarfs the 
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amount spent on any commodity. 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. I 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 economy 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 Outline 

I. INTRODUCTION 

This paper’ discusses the topic: U.S. power generation markets, evolution or 

revolution under the Energy Policy Act of 1992.’ 

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 outlook 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: 

(1) Competition; 

(2) Independent Power; 

(3) Restructuring; and 

(4) Transmission Access. 

Within these trends, the electricity industry is experiencing both revolutionary 

and evolutionary forces. The specific revolutionary part of these trends are: 

(1) Competitive contracting for wholesale power; 

’ The views presented in this paper are the author’s own and are not intended-to 
represent the policy or views of the American Electric Power Company, Inc. 

Pub. L. No. 102486, 100 Stat. 2778 (1992). 

?See Coal IndustryAVaIl 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. 

II. 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 1975 (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 utilities’ ‘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 Co/urn. 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 environmental regulation; and (4) environmental adders. 



costms 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.lndependent 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 

turned 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. California 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. 5 624a-3 (1988); 18 C.F.R. 0 292 (1993). FERC’s “avoided cost” 
rule was challenged by AEP but upheld in man 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, Fo’ortn/gItf/y, July 1, 1995. 
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$1 billion over use of its own more-efficient generation. Southern 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 short, these 

PURPA contracts have continued to spawn litigation among utilities, 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 alternative, independent power production industry. 

B. Competitive Contracting 

Another dimension of the revolution in the competitive procurement of power 

occurred when Virginia Power Company undertook to add new generation by 

competitive bidding, and received bids for 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 learned that the bidding process can cause power producers to bear business 

risks such as construction cost overruns that were formerly borne by the utilities’ 

‘Virginia Power’s first competitive bidding process produced firm offers for nearly 
eight times the capacity it was seeking. Bids totallng 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 Fortnight/y, page 43, July 21, 
1988. 



consumers. Finally, as occurred in New York 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. 

Ill. 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 terntories.’ 

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, OEC, stands for Ohio Edison, CEI, stands for 
Cleveland Electric Illuminating Company, DPBL, stands for the Dayton Power 8 Light 
Company, OP stands for Ohio Power Company, CSP stands for Columbus Southern 
Power Company, and CG&E stands for Cincinnati Gas 8 Electric Company, now a 
member of the ClNergy 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 marketplace 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 fromthese 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 government -- both Federal and state. How a business, 

particularly a regulated business, responds to the forces of competition 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: Commonw@Jth Edison C& 153 Pub. Utll. Rep. (PUR) 4th 151 
(1994); New York re: Comoetitlve 0-s Available to Customers of Elec. and 
Gen. Serv., 154 Pub. Util. Rep. (PUR) 4th 19 (1994). 
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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 definition4s 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 simplest 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, bills addressing retail wheeling, electric 

competition and industry restructuring have been introduced in 13 states: Arizona, 

California, Connecticut, Florida, Illinois, Indiana, Louisiana, Maine, Massachusetts, 

New Hampshire, New MexicoTTexas and Vermont.. While no state has passed a bill 

requiring retail wheeling or restructuring, bills authorizing studies of electric competition 

were approved in Illinois, 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, California, Connecticut, Illinois, Indiana, Iowa, 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 Wlsconsln.‘” 

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 retail wheeling” calling for sensible and progressive 

“Edison Electric Institute, Retail Wheeling and Restructuring Report, June 1995. 

“See Electric Ufi/ify 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 aproposedpolicy 

decision adopting the ‘poolco’ 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 California. The 
heavy guidance of the CPUC and the state legislature also has resulted in some of 
the highest electric rates in the country. 
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FERC and other state regulatory 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 political/economic 

system is the relationship between business and government. 

Economic activity of business intrudes on the governing 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 169 million cars and light trucks in the United States. 

Our consumption of oil products is a daily average of 3 gallons for 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 short 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 national 

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 article13 that effectively describes our country’s 

efforts at developing an energy policy since the Carter Administration. This appendix 

was developed simply by copying the table of contents of these Presidential and DOE 

reports. 

‘%ee Chandler L. Van Orman, “The National Energy Strategy -- An Illusive 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. It 

was under Carter that Congress created PURPA in 1976 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 resewed 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 unextrtcally 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 concerned, in the DOE’s interim report of 

April 1990, DOE reported that people were concerned 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 consewation and efficiency, 

increased development and greater use of alternate fuels”. However, 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 19 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 Hew. Entil. 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 concerned 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 regulatory 

commissions to consider two new regulatory standards. The first standard would 

require electric utilities to-employ lntegrated,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 concerning future electric power resources from electric 

utilities to state regulators. 

The second title 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 regulation, 

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 problem that has yet to be resolved. 

V. THE THIRD REVOLUTIONARY IDEA: INTEGRATED RESOURCE 
PLANNING AND UTILITY SUBSIDIZED CONSERVATION PROGRAMS OR 
“DSM” 

Another revolutionary-force affecting~the~electricutility industryis the-interest of 

government 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 also 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 declslons 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 forecast 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 

utility’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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VI. 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.“15 

Elizabeth “Betsy” Moler is a Democrat born 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 born 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 Malvern, Arkansas. He has a 
JD from the University of Arkansas and Master of Laws from 
Georgetown. He sewed 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 formerly 
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: 

(a) Initiatives 

(1) Regional Transmission Groups RM93-3-000 

150ne assumes the reference is to the U.S. basketball team comprised of NBA 
stars that dominated and won the gold medal in the 1992 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 psyohlatrlst 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, RM93-1 O-000 

Inquiry Concerning Transmission Pricing, Notice of Technical Conference 
and Request for Comments, RM93-1 Q-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-l-000 

Cities of Bedford,-Danviller Marlinsville.and Richlands,-.Virginia, Blue 
Ridge Power Agency, Docket No. TX93-2-000 

Wisconsin Electric Power Company, Docket No. TX93-3-000 

Florida Municipal Power Agency v. Florida Power & Light Company, 
Docket Nos. EL93-51-000 and TX934-000 

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-Q-000 

and 

Recovery of Stranded Costs by Public Utlllties 
and Transmitting Utilities 

RM95-7-000 

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 controls 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 wholesale transmission 

services, and ancillary services, to any entity eligible to request transmission under 5 

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 fts competfton do, 

The rule also proposes a clearer distlnctlon between transmission and local 

distribution facilities 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 competition. 

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 oompetltlon 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 

265 



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 resolved 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 competitive 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 concern 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. 

VII. New Directions 

A. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(6) 

(9) 

(10) 

Electric Utilities-are Traveling on Different Paths. 

Diversification Efforts 

Mergers and Acquisitions 

Foreign Ventures 

IPP/EWG Development 

Conservation Subsidiaries 

Payments to Appliance Manufacturers to Produce More Efficient 

Appliances (Golden Carrot Investments) 

Electric Cars 

Transmission Haves v. Have-Nets 

Loop Flows 

Decline In Level of Cooperatlon With Interconnected Neighbors 
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B. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

C. 

State Commissions are Also Traveling on Different Paths 

Approach to IRP Proceedings 

Externalities 

DSM 

Revenue Decoupling 

Incentive Rates 

Competitive Bidding 

Retail Wheeling 

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 learned, 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 consultants and 

conducted its own market study. In due course the shoe manufacturer received two 

16Glenn G. Wattley and Lenore West, “A New World of Challenges and 
Opportunities for Coal Producers Sewing 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. 

VIII. 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 drfving.around in 189 

million cars and light trucks. 

2. We need to reduce our dependence on foreign oil. 

3. People are concerned about their supply of electricity because utilities 

are reluctant to build. People also are concerned 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 pollution, 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 concerns. But as we look at the revolutionary and 

evolutionary forces that are changing the induatty, 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 flrat place. 
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Attachment A 

LEOAL NOIICES 

southwestern Public Service Company (SPS) 
leadquartered in Amarillo, Texas, intends to 
ssue five Requests for Proposals (RFPs) on 
September 15, 1995 in an ail-source bidding 
process. The RFPs are expected to be issued 
or Demand-Side Management Alternatives, 
nterruptible Loads, S~upply-Side Resources, 
3enewable Resources and Off-System Power 
?urchases. SPS expects to procure approxi- 
fiately 200 MW of capacity to be on-line as of 
fune 1, 1996 and an additional 100 MW to be 
k-line as of June 1. 1999. Parties wishing to 
ticeive a copy of an RFP should indicate which 
Y-P and contact: 
:, 
i ] Southwestern Public Service Company 

Attention: Mr. Alan Higgins 
. . 
:: 

Mail (USPO) . . P.O. Box 1281 
Amarillo, TX 79170 

: Courier . Sixth and Tyler, Suite 2401 
Amarillo, TX 79101 

.V V;; . . (806) 376-2150 
. . . (606) 3782161 

E-Mall . . .alanh@am.net 

,-.. 
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Attachment D 

1 SEC’I-lON 1. SHORT TITLE; TABLE OF CONI’ENTS. 

2 (a) SHORT TITLE.--This Act may be cited as the 

3 “Energy Policy Act of 1992”. 

4 (%) TAELE OF ‘hn’mm.- 

TITLE I-ENBBQY lFQK!XENCY 

SC. 101. BuiLdin6 ena= e5&g emin& 
6.c. 102. Bakdubl .- makiulq N 
Em. 103. EaqfefI5~li#tingud~taurr 
see. 104 Mmdacmd lloo~ .-dbnq. 
sac. 106. w r&Ant monqqU 
Sec. 106. E- eil!iht mortpgu pir - 

SC. 111. Encmuqpmurt of imntmma b mwmmhn aad r- m6hiep 
~&ct#ic.~. 

sec. 112. E rmulcy 6mmh to 6tau qdatoq antho* 
6.~. 113. Tumemn V&J Antho* ti phdq p- 
SC. 114. -t of H-PmPlurlst 
6.c. 116. Evmt of. tSi-tiOIld~* 

~pmlaililk 

se. 121. Elu~efn~~fw~uldrbdor~ 
fiec. 122. ~Op-eioa~GolNL~dd 

trid qmipMnc- 
SC 123. w ODm .. ~fwartilAhmpmamdplmmhiq 

soalu.56b.~~~-~udmMIl 
dmheaotan 

sr 126. ~b6&aqinfamabLr *-lo5mqnipmmt 
Sr126.~eiScimqiufMh! ’ ’ 
saal2?.lhpdrib8porrarLld~-~dmIop 

m 
sr lu.miMtiond*~h~prqrrudr*~ 

&Wth- 

sr 131. ~aes&n#yt*ti- 
se 132. Pmamkediadmahl~~. 
sr 133. Irdwaa~udrypiLhr 

hh&lla-ulM) *. 

sn 141. &dmmiawata~~I” 
Sc142.Amdmmutobw-inmma .. . tiam 
sr 143. E~-osaimpoprr 
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Se 151. D.finido~. 
SW 152. F&d eoergy mlMgrment amcndmeotr 
Sec. 153. &nerd stmaa Adminmmtion Feded Boils F-and. 
sec. 1%. Report by Gene4 scmicu Adxhiemtioa 
sec. 155. Eww uGzJ@ performvrce conwaeu. 
sec. 156. In terpw-=a anew- -nrgcment pb+ aad ccadination. 
See 16;. Fed& qenq v auoqemmt tminiq. 
sec. 156. Em audit tams. 
Sac. 159. Federal rnup ast aa.aaiq and mum6emen; 
sec. 160. iwputm&& mimubda6crlcyaeamn~. 
Sac 161. Pmammcnt md ideati6uh ofmqq dSdaot pnxba 
See 162. Pdurl~alIkiwq~~~. 
se 163. nnitbd.sturPoulSaTia~~ 
SW 164 ullit93~Poul6erTiabu6din6~rry~~rrport 
QK 166.unitadstrcrPoulsmia~~nnatNpo~ 
se 166.E~riuqemmtmp &ta for th unitad sutw Postal &v. 

6e.z 167. “ate-t&h 
See 166. En- mmugemd reqadu for Oo~riOnrl lmil+. 

6uhtitleP 

Bea 171. EmilhA 
se 172. DishthedqudmdiILgpmglulu 
SW 172. seg Md qoat on vibrstien mdmeban tabolo~ 

Tllu II-NATURAL GAB 

Sa.z 201. Fcra-o~osuiDrmtonl~impotiu,d~m. 
sr2w.satndc.agmm 

TITLE IU-ALTERSATIVE QUBU-GENEBY 

soa 301. D4mibw 
sc302.-k.tbr~~d-~ 
sma aw. nimimnEQ&mlhtmqminmm~ 
&L206.Bsr#b& 
& 866. Qdd~~&dw.amimo- 
sa SW. *halirrpqM 
srso7.BmD@mdb~~p~ 
St&SW.-d-hdU 
&&809.-h 
SW 110. Qmml&nLAdhiswb~ 
sm all. U&d&crPorrrl&rrL 

TITLE xv4T5??Arm -NON-PEDEBLt W 

sn 601. Tmek ‘-4epplidm~ 
sa 402. CdamimgmmdmIpr 

2 2 czre 

&c406.hbkhdprvtiapre#mm 
seuJ6.Lhlimg .’ 
&ta 407. Demqmam- 
Se 401). FablBrrpF?qdtaryCa -0 dhody to app- mawq 

~dslphapamiu- 
sac 409. Sianmdldimeulhm~ 
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See. 410. Altcmun foe1 bus pmgnm. 
sec. 411. cmnfIu000 of ehiq pmgnnrm. 
See. 412. dltonum fod we in ooorod whider md en(mc& 
sec. 413. Reporu to cmgrer. 
sec. 414. Lur intan isma pmgmm 

TITLE v-Arm= AND WE OF BE!PI&EXENT fvELs, & 
TERNATIVE FUELS, AND ALTBBNATEE FUELED PBITATE YE- 
HICZAES 

sec. 501. mbbdatb tar bltbmbtin cud prwidm 
Se 502. lbpkwmith~appl~~ddrmudprogmm. 
aoc 503. Boplbmumt~dduuMd~da*iufo~ 
SC 504. Y~ofp~dditiod~~~. 
.%I% 505.VoJM~apply00 .’ tr 
fk 506. Tmhnie~Imdpkyumlyk 
sec. 507. FIbat mt P’plrup 
sot. 548. crotik 
aoc. 509. s-b mommrn&iooo to Gmpw 
sec. 510. Effect om otha hrr 
.%e 511. Rohibitdbcu 
sn. 512. EIlfOfmmmL 
ao@. 513. Powandth srcnry. 
sot. 514. Alltbo~ otapproprt~ 

TITU VI-ELECI’BIC MOTOB VEHItXES 

Set 601. D&itiam 

Subtir A-mbch Motor Pahi& cow Domomhdou F+rov 

am. 611. Pmgl%m ud mdieuh& 
Se 612. Sakiomdpropoul. 
sot. 613. Dim?a#m 
So. 614 Cambhq 
a.% 615. apomtbcqnm 
sot 616. Au- dJppmp&W 

sr 621. hwdeAai&. 
am 622. Rupomh 
abh 622. -d(*m 
&e624~withdshglw. 
f4n625.lbEh~~~. 
sr 626. Amtbk&ndbpp~6Y 

sa 711. Fwiau~Eddh#cornpqbcldue 
Sc712.9~u~ndthrd~dporvpvohrrocru~~ 

d@t&omid~ot(lu~d(capW 
~OUthbtdihiKtJOf~~porrrpybUdOa- 

dbdbUOfbdbIpbtbbd. 
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See 713. hbtic utiii~ h.d&g mmpaaica to m-a intcmu LD co~ncndo~ f.. 
cilhe. 

Set 714. Bocb and m-a&. 
sec. 71% Imesmcm in foreign otiiik. 

Sob’& B-F&ml Power Act; In-tc Conimver in Elecwihty 

Se. 721. h&emu to m&m 211 of Federal Power kL 
Sec. 722. Tmamimion rrricu. 
Sec. i23. Iaformuioa mquimmo 
s8e 724. Salea by apt doles& gas- 
sot 725. Pecyltir 
See. 726. D&iiims 

sec. i31. stuo ~thetiu. 

TLTLB VIII-HIOH-LBPEL BADIOACTIVE WASI% 

Sec. 801. Nudest mate disponl 
See. 802.06a of tha Nudur Wuu Neptiec 
Sec. 303. Nodmu Wmu bfmqwmt Han 

TITLB Ix-UNITBD STATES ENRlcHmNT COBPOBAlTON 

SC 901. E- tofthaTJmiudstubb-C4rpontion 
sbc. 902. c!d~bmo¶ldm~tbd~ 
se 903. -onImb~ 
soc.904sovmkay. 

TITLE X--l& ACTION AND URANlUM BHVITALIZATION 

subtidbA-Eo~~u~~~ 

SW 1001. -a&npm#mm 
SW 1002. Bbgduiw 
sba MS. hthehha of qpmpwoa 
so& 1004. w .‘. 

su 1011. -pm#ma 
Su 1012. NW Rest@ Druiu IIrm 
&a 1012. &lad- DOE .karir 
5s 1014. Ihqmwiqhoc*~. 
su 1015. u -prvehrrpoft. 
sa 1018. ma&m b-7 -w. 
su 1017. Bqmlaq -tdmmiumpnhv 
su 1018. - 

Sbbiiibc&nudtlAhOU-~Sb 

SC 1021. umakm MiIlTailLupBsdistiomCrbd~ ’ 

TITLExl-mumuBmu~~T4~,~ 
ENvmflNYENT IamEa 

so& 1101. IJmmkm urichmbnt bul* day, bud emi?oumut ibar 
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S-C 1102, Lrcq of ATI& 
SC 1103. r&l* of mnLmt& 

TITLE m-REmABLE ENEBGT 

sec. 1201. Rypou 
sec. 1202. mmoMtrbei00 bad dDmm&bi applidiom pmje& for mde 

-v~dMW 
Sec. 1203. RtMblre-srp~n~oq~. 
Sec. 1204. &Mb* - dmaomut arudr 
sec. 1205. stody of tbx bud mu ~tdNamnbIaaa9r&yproj~ 
t&c. 1206. St+ of ti mfilirq - ~produ~r mwhirq. 
sot. 12oi. Dutibb d ialqlmq nrhg @vap am ?am,k - and a~ 

ug--P@- 
sot 1208. s* of aport pm& pnerior 
sot. 1209. De qvIam and l - M mh&oP 
sac. 1210. oewb. 
sec. 1211. Immuim rewuabla v behad- tama& pqmm 
sec. 1212. BWWbbk-F8dU&OUiUOOU~ 

TITLE- 

subtitle A-m Dedpau&Duoonrtntioqbndd~ 
- 

sot. 1301. coli mm& dw&pmn& - &nd 
tionprqrur 

su 1302. (?cal.anad*rl~ 
sbc. 1303. clam 4 -w. 
Se IS04 Noutdudd 
sac. 1so5. c4ldUbqprgrrs 
Sec. 1306. Co&ad m&am -. 
sot x407. Mm&wgieaoml~ 
sr x308. Uaiadaddwbba 
SW 1309. nudqmmnd d @&dn 
sr 1310. Low-Mtddbud~~ 
am 1311. w 
Sac 1312. tXor&dmim~~~ 
Sr 1313. Adaisshdy 

au 1221. kddsddmamad~- 

8c122#.ClWd(drrdsg~p?8dbd~OCdilW 
k 

se 1332. hmlwuh~dtabrrdoq-~ 
so& 1ss.9. c?Mdbdbbol~-. 
tin 1334 l3tdyoC-ofd-m~ 
Su 1336. -dadda& 
sr ISSS. CoJhd- 
Sr 1337. Ndeml dedm&ew~ 
sot 1338. CdEpda 
su& 1939. ~d.2dmdmubbm. 
so& 1340. E~dflbuhrbndrsgot~~~ntr. 
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sc 1341. AuLh,~Mdon of l ppmptitiorm 

TITLE -SKATRaTE(HC PETROLEL-M RESERm 

Sec. 1401. Dmvdoan and dirtrhtin of the ~seme. 
sec. 14a2. Epuuioo of rum. 
Sec. 1403. A%.bihWyof ftadiqfu~. 
sec. 1404. Pamhbn &cm #atpper WdI propatim. 
SC. 1405. Redc~bbn of idmd %uu 
SC 1406. Inmhve~mly. 

TITLE X’i’aANZ DISPLAY ANTJ DISCIASURR 

Sec. 1601. C&i6utioa and poriq d amtam% fad ntiqa 
sec. 1302. Iliaud b&o* for afawmut 
sec. 1.503. studim. 

sec. 1601. Report 
sac. 1602. Lest& cntm lea-. 
sre 1603. Dimeor of aimbu Pm& 
sec. 1604. Amuubent of dtumtim pdiq - for ddrw#iq 6mm. 

Sec. 1605. Nu.io~I iuventa~ and vnhary repoatiq of 6remhmr -. 
Sm. 1606. Rqal 
SC 1607. Ceafolmia6~uldment 
sec. 1603.rmamlh~-~~tMdv~ 
*. 1609. QldJaldirM~~nrpor(hob 

TITLE XVU-ADDITIONAL - POWEB ACT PBOVISIONS 

Sec. 1701. -onal F.&d Pm A& pmihm. 

TITLE xvm4n PFmaiE -ToBYB&poRM 

sot 1601. 06 pip&a ruamkb# m. 
SC. 1602. sir ‘. . ~ofCammihmpIoln&u 
Ee 1603. Prow& ofoutbia~mtu 
Srl604.~ 

TITLB UNEUL PBWXIONE; BKDUcllON OF OIL 

se 2001. Qah. 

sa 2011. ErAhaMadoJ-. 
se 2012. 09 #haI& 
Su 2013. Nti pa mpply. 
Se 2014. Nabml pl md-uw ta&mlqh 
sac. 2016. 2mamhmt~Rrrnbclcr. 

sot. 2021. fhbml tmDnportbd0~ 
se 2022. Advmd butomoth fuel aoboq 
SW 2023. Alto& hl mhida pwmu 
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SC 2024. Biofnds me, fwiti?. 
See 20’5, Ektnc motor vehidcr and -d qvment NW&I ud de 

dopmcut. 
sec. 2026. Rencmbh !+dmgea caerw. 
sec. 2027. Advbnd died l nimioM p- 
Sec. 2023. Tdecmm~ ntndy. 

TITLE XU-ENEBGY AND EFJlRONMENT 

Pmbtith A-Impmd lbrw Ellkimcy 

sec. 2101. QmbnI impmad rnvq dsimq. 
sec. 2102. x~tmlpsuLdd&4cbmlh6mdclodiqooalinttnbpdodr 
Sec. 2103. htp md paper. 
sot. 2104. Admmd boil- for 2606. 
sec. 2106. mctricdriv9L 
Bee. 2106. Stad,abmimIm,uNlm~~ 
sec. 21oi. Imp* bmdbncy iu buugf-isI- indubhu 
sbc 2103. E- baldbut mF=irrJ-td pmgmm. 

suhtiue B-u Qouontiou bbd Ur 

SW 2111. ~amld# roug. 
Se 2112. Bigh dlkkcy but aqima 
SE 2113. Cii mdmr vasta. 
SW 2114. Pbhm-. 
Sot. 2116. Fad dr 
Se. 2116. Emimw otbl rntantiou bad Nu mbbpmmt p- 
Se 2117. Hi&-tampentun supmdueciri~proqur 
SC 2116. Elbu?ie bud mbguuk hIdo d bad public infbrmbdon db 

bdubdou pa- 
SW 2119. spuk Y Mmll~ BsMwblc Erurq and oorn Tacbadolg 

cuw. 

Wdtl*WNdWb 

soa 2121. ?hpmmddoLs~ 
Su 2122. M prL, rod pIa 
sac 2322. b . Kbuionolbdnuldligt~nbctbrudmdow. 
sIL2124~dame-d~ll~dwnmtw~ 
c*rtl2s.lkbpnlb 
&s 2226. htbohihof~ 

nTIa~8NHBm AND EcoNomc aowTH 

9u 2201. N&d--Wish. 
8u 2102. NUdruod a~nkmr&u&d4mlnihh. 
9r2202.s99a&gmnrebd~yrbir 
sm2204.atbul~ bbociwpn#rw 
SW 2205. ~dnnbdddmlopmu 
SU2206.- 

TITLB ~LICIANDADMNITAITIW PBovIaoNB 

SOS 2301. Pati+ am m@or mmohcbbm PojaB. 
sa 2302. Enup rnnd, dwdopabh dbmobbtn~ bad -mm&d bppli- 

du&ibo~M 
Su 2303. AmenbauU to dhq lw. 
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Sec. 2304. hrupcmcnt plan 
See. 3305. Cons related ta detamibonin~ and the stomp and dypoyl of 

nudur want. 
Sec. 2306. Limiu on panidpadon by mmpaaia. 
sec. 230;. t~'.concd obligbaolu 

TITLE m-NON.FEDEBAL POWER ACT HYDROWtCEB 
PBOVISIONS 

sec. 2401. Bighu-of-rryonwRdbF~lbn& 
&.2402.DwmillMli0rlalpuklJIIlpunia 
See.2403.l%irdpatymn~byF1LBC. 
k 2404. Imp-cntu~FduJ- 
SW. 2405. wuu w-tioo bad - pmdncrioa 
Sec. 2436. F&d projecta in th hi& N&a 
Sec. 2407. C!eaiaprojecuia~ 
SW. 24O6.P?ojauo~[nrb~inst8teof~~ 
SW. 24fJ9. Ewhuiob of dndapmmt~dd. 

Sw. 2x1. Hoc h rock ptha ul-. 
sac.2602.Hot~mckpotllmMl~ia-Dnit.6s~tu 
Sac. 2503.Cod~~ 
Ehc.2504.S=&ceMiiActit+mtAn 
SOL 235. FOdbdliqnircCOblrqrlb;r 
Sec.2506.AcqhdFedeni~~miptlnuru(cma+ 
se2507.rhmd0ilMd~ 
se25o3.caailIn~oilud6u 
Se !EO9. FdmIoudmno9wd~lndug. 
SW. 2610. oilp4bardbimb. 
Sac. 2511. Oil able dh 
SW. 2512. Eallb.rir*,udmihgllabodaqnurrh~ 
SW. 2513. Ahtnm?8co~malapaeon 
Sot 2514. fhrfme mining n@&u 
sr 2315. Amdmbutto au*ynitht 

TITLE WI-mDIANENmQYEEsouBcEs 

su 2601. m6dou% 
&a 2602. TrW wmultadoa 
au 2602. PKmahngv -donIopmbutbudrarqrrridib~ 

UbUOUIdbb- 
&r2docIndbam5v- -y&b& 
&a 2605. IndiuJI~ltbwmm 
&c2606.Trw e---=-w” POIN 

TITUm-WSUUBU mEmYmxlBlTY 

Se 2701. Luuiunw- ‘. ps~ 
Sac 2702. Dddoa 
Su 2703. mmuidtyrqu-hTroeTTmi)orTd(hrMW. 
Sac.2704.?'CBd~pin-hb&m4F&mbdSWmd~n, 

da. 
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SW WJl. Ctmbinrd hwsrs. 
Sec. 2rK! PA-wmmmnn bewiagr vn combuwd hensas. 
see. ?d03. Rolrmrbng. 
sec. 2804. Ameodmrnt of. oozed license proding 1 healin& 
Sec. 2605. Judkid mien. 
Sec. 2606. E&I OD pending p’oadinF 
sec. 26Oi. cobforming bmcdmenr 

TITLE XXIS-ADDITIONAL NUCLEAFl EhWU3-t PROVISIONS 

SW. 2901. state a&o* ta &ta mdhtioa bdor Imd of NRC re@htorg 

SW 2902. Empl~ittwtim for uudwr rhialrhl-. 
SW. 2903. Exemptiom of weah mwuch md eduawioml Ii- rrom bmmbl 

SW. 2904. study bmd implemwtuiou ph OD dety of lhipmenu of phnmm 
b= 

TITLE ZX-MISCELLMEOUS 

SW. 3001. Rurth. drrdopmeat. dmomrtnntjon, and mmnwnA qplichon 
bchitia. 

SW. 3002. Cast dtkq. 

suwur Per Miswbwwb PrwkoM 

SW 3011. PowapJMT and Iadmsuhl Fw UN Act of 1979 npul 
SW 3012. Ahah Nanml Ou Tmspoution & of 1976 r+aL 
so& 3013. Gaothmul ham* pump& 
sob. 3014. Uwof~fbrwwfbrfudpurdma 
SW 3013. E-dkdysady. 
Se 3016. Tu ma&. 
SW 3017. Ammdmw ti L+tl* 11 of the unitad swam cok 
se 3016. nu6ah -n smpencstia 
abc 3019. M diraideroap 
se 3o20.tzam&&w~on~~m~nEnup~EEmi- 

-Ut 
&c 3021. Dhdmnu@ hbiwr wtuprbb. 

1 sEc.%.DElrLNITI0N 

2 For purpomr of this Act, the turn “secretary” 

3 means the Secretap of Energy. 
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I 
Y. “Mlpshilx Con)*wm rw”d”bk Irwlhr .uay Ra.” WLnm ,lbl .u IMy bill l&mdt*lr npn dU ‘/,I 

se” .I ibud s/31,91 pndlq ml*, ,ln# d.krd 

283 



Competillla iqmby a..tiMeq Imall 
Wlding petitinq SUG Retoil Sale 
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imdmstrhl puk pndii S/U/95 

L+hlian passed eqwdii wboksde 
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At the Fourth Annual Clean Coal Technology Conference 
Thursday, September 7, 1995 

Presentation of Thomas .I 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 laws 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 
economic 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) studies, and 
they are simply studies that attempt to explicitly and carefully identify and quantify all important 
impacts, and put a net economic value on them. We now have some studies that I would argue 
use this good 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 utilised some of the experience of the Oak Ridge 
study and was completed in a shorter time. 

I do need to 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 is 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 epidemiologica! 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 capita! 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’!! 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 monetised values at a!!, 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 Oak Ridge study for 
the southeast site, this is the RCG Sterling site in New York state. Looking at a!! the 
externalities which they thought they could quantify, starting from the coal-mine, the Oak Ridge 
study found total monetised 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 summarising 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 a!! such 
costs from the hypothetical new power plants, small though they are, stem from potential health 
impacts. 

303 



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 is 
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 a!! 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. Tlms 
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 a!! 
cases, e.g., is 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 industrialised 
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 it 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 is 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 w 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 tly 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 



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 INTO A "POOL" 
A DISCUSSION OF ALTERNATIVE POWER MARKETING AND INDUSTRY RESTRUCTURING 

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 collector 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 civillzation 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 $500,00O,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 more 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 it 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 reliable, 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 life 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 oil 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 oil 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 4% 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 scme 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 as 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 is 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 like to tell people when I talk about these issues, that imagine the early 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 



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 going 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 looks at you and you come 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 is 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 issues, 

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 light 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 I 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 think 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 learned 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 long 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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. . . . 
Selecting Technoloales In the Powe~Generation 

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 in the electric utility business is 

phenomenal! Mergers, acquisitions, buy-outs, bankruptcies, Transco’s, 

Poolco’s -. Just when we thought we were trying to get lined up in the 

starting gate for the race, some of the thoroughbreds are already 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: 

l Economically Competitive 

l Demonstrated Technology 

l Fuel Flexibility 

a Environmentally Demonstrated 

l 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 TriState for this facility 

includes the following results: 

Utilization of a Local Coal Supply That is Our Second Lowest 
Cost in Order of Dispatch. 

Very Low NO, 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, EPRI and the other participants for 

their help in making this a successful project. 

Now back to selecting technologies for future generation. We generally 

categorize these into three broad areas to shop from: 

0 Renewables 

l Nuclear 

l Fossil 
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The renewables are generally small capacity and include hydro, wind, 

biomass and photovoltaic. 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 operating 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 a 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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l Pulverized Coal-Fired Steam Units 

l Simple Cycle Combustion Turbines 

0 Combined Cycle Combustion Turbines 

a Fluidized Bed Coal-Fired Units 

There are many new exciting technologies in the development/ demonstration 

phase that offer lower emissions, better heat rates and distribution generation. 

These include: 

0 Integrated Gasification - Combined Cycle 

l Pressurized Fluidized Bed Combustion 

0 Fuel Cells 

Comparison of the demonstrated technologies yield the following range of 

values for mid-size generation units: 

output 100 MW - ,250 MW 

Capital Cost $3OO/kW - $15OO/kW 

Heat Rates 6500-l 0,250 BTUIkWh 

Power Costs - 75% CF. $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 

30.751MMBTU and gas at $1.50/MMBTU which are representative in this 

area. 
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I would 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. 

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. 

When These Newer Technologies are Available, Permitting 

Requirements \Nill 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. 

The New, High-Efficiency Simple Cycle Combustion Turbines are 

Not Limited to Just Peaking. 

Fluidized Bed Generation Will be the Coal Choice of the Future. 

I would like to thank you for your attention and again, I 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 transportation infrastructure in 
China may cause coal shortages which ulill dwarf Ma’s current import demand. 

In 1994. China is expectad to produce 1.3 billion metric tons of coal. It exports approximately 20 
million tons at present. Eiighty-five parcant of all energy usad in China is coal, so there is a very high 
correlation between growth in the Chinese economy and its coal demand. In 1993. the aconomy of 
Chino grew by 13 percent. Rlthough attempts ora being mode to cool the economy. most estimates 
are that growth will excaad 10 percent again this year. China has trillions of tons of proven coal 
reserves. adequate to supply its energy requirements for hundreds of years. aven at accelerated 
rotas of consumption. Unfortunately, most of the growth of tha economy is taking place in the South 
and East and most of thhe coal reserves are located in tha North and West. 

Today. less than an 8 parcent increase in anergv damand equates to a 100 million ton per year 
increasad coal demand in China (85 parcent of 1.3 billion tons). Growth may slow, but avan a 6 
percent annual growth in coal damand would double. to 2.6 billion, the annual tons of coal which will 
ba required in China by the year 2006. While thase are higher than official coal r@quiramant 
projections. official Chinese projections of economic growth have consistently baan lowar than actual 
experience. 

Given tha new openness of tha Chinesa government to business development. a disciplined 
competitively priced labor force. a generally lout standard of living and high expectations of a large 
population of well educated and trained Chinese. it is difficult to imagine a sustained period of slow 
growth in China in the foreseaabla future. Ona way to put tha effectivffi rapid Chinese economic 
growth into the context of tha Rsian coal markat is to consider a f@w facts. 

* RII Asian countries together importad 193 million tons of coal in 1992. 
- Total international coal shipments ore approximately 350 million tons. Rustralia supplied 127 

million tons to Rsian markets in 1992: China 19 million. 
* Asian imports. exclusive of Chinese demand. are expected to increase by 183 million tons per 

year by 2010. Rustralia will increase its exports by 108 million tons par year by 2010 but cannot 
meet total damand. 

j China currently produces and uses 1.2 billion tons per year of high rank coal. 
3 UJorld production of hard coal is 3.4 billion tons per year. 
+ China’s population is 1.2 billion; roughly ona person par ton of coal produced. 
j Each American uses approximately 100 times the efficiency adjusted Chinese per capita energy 

equivalent annually. 
* UJhan China uses 5 percent of the per capita anargy of the. U.S.. it will require. 6 billion tons per 

year of hard coal annually. 
+ China’s coal fired electricity generating capacity was 1 10 gigawatts in 1992. 
* China’s coal fired capacity is projected to ba 200 gigawatts in 2000 and 350 gigawatts in 2010. 

If China, bacausa of an inability to supply its own coal demand. should become a net importer of 
coal it could easily dastabilize the Asian and world con1 mark&. If it imported 10 percent of its 
current requirements. 130 million, it would match the current import tonnage of Japan and South 
Korea combined. It would increase by more than 60 percent tha 192 million tons of coal imported by 
all Rsian countria5 in 1992; ona third of tha coal shipped worldwide. Sustained incremental demand 
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of tonnages approaching this magnitude would, almost cartainly. create shortages and much highar 
energy prices. 

Dr. Charles J. Johnson in a 1993 article for tha Enst-U]ast 
M&r&. suggests that ‘without govarnmant restrictions. imports could exceed 50 million tons by 
2010.’ Adding to the significance of this numbar is that China is currantly a net exporter of 20 million 
tons par year, therefore, imports of 50 million tons par year would rapresent a net shift of 70 million 
tons per year. Dr. Johnson believas that massive infrastructure spending and government restrictions 
may cause import demand to ba lass than he projects. In fact, in December 1993 China 
b reported that 32 million tons shortfall in production in 1993 ulas made up by drawing down 
reserve stocks. The sama article projects a production of 40 million tons in 1994. These reports 
suggest that China is already failing to maat its own coal market damand with currant production. 

In fact, substantial arguments can be mada for a much earlier and larger shortfall of domestic Chinese 
coal production versus domestic demand than Dr. Johnson predicts. For example, it may simply ba 
impossibla, aven if funding is available for transportation and mine infrastructure, for construction to 
catch up and keep pace with domestic coal demand. Rdditionally. Mr. Morita, head of the. Coal and 
Gas Group of the Institute of Economics in Japan concludes, in a 1993 article. that thara are 
insufficient mining engineers being trainad in China to suparvise the growth in mining required to 
meet projected growth. Flnother 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 consumption rates of 1.485 billion metric tons will be raquirad by the year 2000. This is less 
than a 25 parcant increase in aight years (using a 1.2 billion ton figure for 1992). This seems very 
conservative when ona considers that a 9 percent average rate of growth would require a doubling 
of coal production to 2.4 billion tons per yzar to meet demand and that current growth rates and 
those of tha recent past have exceeded 10 percent. 

The participation of foreign investors in the Chinese power sector and thair requirement for financing 
from the. international community requires a dependable long term supply of fuel. Saaborne supply 
from Rustralia is currently, far than from the interior of China. Tha need to have a dedicated long 
term supply of fuual for financing purposes may result in tha choice OF Rustralian or South Rfrican cool 
principally on tha basis of its reliability. In nddition. the deregulation of Chinese coal prices and 
transportation costs have racantly made Rustralian coal competitive on a price basis for tha first time. 
for foreign investors in tha Chinese power in Australia there is also a quality issue. Most export 

Chinese steam coal is not washad at present, is sourcad horn multiple seams. and therefore has a 
reputation for inconsistent and poor quality. Rlthough Chinese environmental law is still laniant. 
international financial institutions will almost certainly require low admissions, i.e.. claan coal in 
anticipation of more stringent environmental standards during the life of the powar project before 
they will participata as financiers. 

Rnother factor against China being able to maat even its own projected coal production lavels is that 
rail capacity must ba increased at rates wall beyond historic levels at costs which are a 
disproportionate percentage of the Chinese budget. R recant Chino article points out that in 
spita of more than doubling its truckaga since 1949, ‘China still possesses (only) 50 kilometer of 
track par 10.000 square kilometars. 70th in the world” and that “China’s two North-south arteries. tha 
Beijing-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 par year.” It is a coincidence that 40 
percent of all freight in China is coal, the precise percentage for which there is no capacity. 



These scenarios raise the question OS to what can be done to avert the consequences of China 
becoming o major coal importer. One possibility which has been favorobly mentioned by the 
Chinese Govarnment is coal by wire. This is the practice of building mine mouth power stations and 
transmitting energy by high voltage transmission lines. A principal advantage of this approach in 
China is that coal genarolly exists in the interior where powar station pollution directly affects feawer 
people and is dalivarad to heavily populated cities as electricity. Its disodvontoges include: 

=S Power stations in rural 0reas hove less opportunity to increase energy efficiency through 
coganerotion than thosa which are in metropolitan areas. Chino has consistently found multiple 
constructive uses for waste heat in matronoliton oreos. 

ti Long distance transmission OF energy by wire is the most expensive mode of transportation 
available when all trua costs are f0ctored 

l Capitol cost, including transmission power and right-OF-way; nnd 
w line resistance losses ore of net usobla energy which is only o 35 percent (at best) 

conversion of tha energy contained in coal. 

a Environment01 effects OF high voltoga transmission 

l Reduced agricultural ocreoge; 
Human health efforts of high voltage proximity: ond 

l Water use bv power plants in water short agricultural areas 

s Financing - Decausa of the very high capital cost required by having to purchase both power 
st.?:ions and axtansiva transmission lines. capitol Financing par unit OF energy delivered is much 
higher than luhan power stations are built close by the end user. 

This brings us back to coal slurry pipelines as a method of unclogging the transportation bottleneck 
which curranr.ly exists in China. Features of cool slum,~ pipalinas include: 

* Cost. (Comparative costs in tha U.S. to transport coal 500 miles. on o ton/mile basis ara I .5 to 
2.5< bV cc,01 slurry pipeline: 2.5 to 4C by railrond; and 6 to PC by truck.) 

=$ No loss of cool in transport. (On average. 5 percant OF all coal shipped by rail is lost in 
transport) 

* No fugitive dust when stored or in transit, 
3 Noiseless in transit. 
a Raliabla. Slurry pipeline is subject to minim01 outside factors who,n compared to roil or truck 

transportation. 
* Insignificant en route loss OF productive. land. Oecouse the coal slury pipalinas operate 

underground thav provide minimum intrusion in crowded agricultural and urban anvironmenh. 
=S Cool slums pi,Aines do not delay surFoca tmfffic. 
* There. is little rhancs of humon injury caused bv the operation OF a coal slurry pipaline. 
* Coal Slurr&I pipelines provide water for power station use, alleviating requirements to water 

starved Rsian cities. 
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3 Cool slung pipelines ora most afficiant and dependable when charged with fina deep cleaned 
cool. This cool is environmantolly superior to uncleaned cool when burned contributing motariolly 
to air quality in tha communities tuhera it is used. 

Along the single right-of-way. unnoticed by the farmers tending their crops above it, o 15 million tons 
per year cool slurry pipeline con silently deliver 940.000 1 &ton truck loods or 2,500 cool unit trains 
of 100 wagons loaded with 60 tons aoch. 

In congested Rsio. this avoided traffic and its ottendont noise would ba reason anough to pay o 
premium for cool slurry by pipelina. but instead it is delivered cheaper when comporGd to olternotiva 
subsidizad cost in almost 011 long haul situotions. 

In Chino, where the overage distance from cool source to user is roughly 500 miles. cool slurry 
pipelines ora ideal. UJheravar spoca is limited and noise and traffic ore factors. lua believe cool 
slum,~ pipalinas should be considered OS on olternotiva to roil ond truck tronsportotion. 

Chino Cool Pipeline Compony is proceeding to damonstrota. with its first project. thot pipalinas con 
provide a cool tronsportotion alternative, that if Rsian cool demand dav~lops OS we believe. and can 
be financed on the strength of long term contracts For the cool they transport. The ability to 
independently slurry pipelines may ba the key to their availability in sufficient numbers to help 
olleviota tha transportation bottleneck which now exists and is growing in Chino. 
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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. 



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 understandinz 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 Gasifrers 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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0 CUSTOMER NEEDS 

l Reliability 

l Efficiency 

l Affordable Capital/Operating Costs 

l Environmental Performance 
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- Operation 
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COMMERCIAL MILD GASIFICATION CLEAN COAL TECHNOLOGY 
APPLIED TO 

LOW-RANK INDONESIAN COALS 

Dennis W. Coolidge Robert E. Nickel1 
General Manager Consultant 

The TEK-KOL Partnership The TEK-KOL Partnership 
Gillette, Wyoming Poway, California 

-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 midwestem U. S. steaming coal markets, as well as seeking joint-venture 
applications with other PRB producers. However, the similarity of data from preliminary 
testing [I] 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 also favor 
investments in LFC projects in Indonesia [2]. &&, 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. 

,&Q&, 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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m 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: 

l convective drying, in order to remove almost all of the inherent moisture, using a 
controlled-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 

. 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 SOO’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. ENCQAL 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,OOO gallons, of which 963,270 gallons 
were sold and shipped in 45 railroad tank cars to three different industrial customers for test 
bums 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 bum. 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, 
Iowa, 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 bums 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. MI-II 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. The Berau Lati Proiect 

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. 







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 g-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 
LFC 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 12149.1 = 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 

438 



I 
I 
I 

\ 

PT. BERau COAL 
LATf AREA 

\ 
SCALE : 1:100.000 1 Dale: FEB. 1989 I 

-- I Fiour* : I 

Q & R SEAM OUTCROP 

7 SEAM OUTCROP 

COAL WlEASURES 

INIVlAL MElWIG AREA 



Figure 6 

. . . ~‘C~~, i. 

r.. 
+&; &ian 

:S.tiu~~Knrea’ 
Tokyd,~Japan .~‘: 

f&:; ,: ;, -~ : .,.: > 
-. 



441 



: 5 
i5 
ii 
F 
2 

(I .- u 
; 
i 
c 
- 

- 

l- 
0-i 
cv 

- 

a 

442 



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 
LFC plant. Figure 7 shows the programmed time-temperature and the measured weight-loss 
profiles for a typical Berau coal TGA test. Figure 8 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, MI-II, 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 Taniune Enim Proiect 

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-KGL 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 
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attractive candidates were the Banjarsari and Kungkilan (Seam B) cods, because of the high 
estimated CDL yields, but Muara Tiga Besar Timur and Sout,h Arahan (Seam B) COdS 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 evahtation program on Tanjung 
Enim district coals, TEK-KOL, MHI, and PT TBBA have signed a Letter of Lntent 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 either 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 expenditureson 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 suppty 
arrangements for electric utilities in Japan. Japanese trading companies can play a similar rofe, 
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 ,~~... ). .., 
oPPortunmes, and a tack Of adeqrlate i~nfrrstructure 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 LFC plants in 
Indonesia and elsewhere. The Berau Lati and Tanjung Enim projects are important elements of 
that commercialization strategy. 
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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 
constructed 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 [l]. 

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]. 

TPS Installed capacity, GW 
Flertric nenaratinn. hln. kWh/v 

1994 (1990) 
210 (213.3) 

R76.G llllR7~71 

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-l): 

Remark 
Below, thermal efflclency data are calculated using low heating value (LHV) 

of fuels; In all cases, volumes In “rn3’ 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 bln kWh (68.8%) NPP, 97.8 bln. 
kWh (11.2%) hydro-power plants, 175.3 bln. kWh (20.0%). The cogeneration 
plants supplied 613.2 mln. Gcal (713.2 bln. 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 mln ton of standard fuel (t-fee) was 
consumed considering LHV of 29.3 MJ/kg (7000 kcal/kg), including: (Fig.2) 

Name mln. 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 total capacity of such plants 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 mln. t. 
with average heat value of 16.5 MJ/kg and ash content of 27.9%. 

*) Specific fuel consumption (b) in cogeneratlon mode is generally derived 
from the following expression: b,.= (Cl, - Q#(N,xK). Here, Q, is fuel heat, Qh 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): 

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, 540/54O”C, 
cogeneration plants with boilers and turbines of smaller capacity - mostly rated 
60-80 and 110-l 15 MW - at lo-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/5400C. 

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 [l]. 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 equipment 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. It 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 quality and reduce the man-made load on the environment [21]. 

The priority lies in increasing energy efficiency and conservation. 
In IO-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 mln. 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 technologies. 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 Gcal/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 be 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 mln. t/y level, continue the restructuring of the coal 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. 

Coal annual production 
Maximum: mln t 

mln tfe 
GJ 

Minimalm. mln t 

Calendar year 
1990 1993 1995 2000 2010 
396 306 270 290 340 
257 196 172 185 210 

7530 5740 5040 5420 6150 
- - 7f=in 7sl-l Rm-l 

mln tfe - - 1 166 1 160 1 190 
GJ - - 1 4860 1 4690 1 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 50 
mln.t/y (17 mln tfe/y) produced at present to 90 mln.t/y (30 mln.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 fuel for the Eastern Siberia and Far East will be covered 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 most 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 geological conditions of the long operated areas 
(Eastern Donb., hear-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, 361. 

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 to 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 DeNO, 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 - also 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 
Berezovo field and employing 8x800 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 SO2 
reduction and attain the required ecological parameters (NO, and SO2 at 200- 
300 mg/m3 level max.) without special DeSO, and DeNO, systems [7, 28, 371. 

For NO, reduction the following technological methods will be applied: fuel 
preheating to 650-85O”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 F&,=40-60% to R,=20-30% and R,, < 1.5% is envisaged. 
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Low-temperature combustion allows for sulphur 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, 2 200 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 mln. 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-Ural 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/m3. 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 channel directed to 
two 1200 mm dia. circles. The burners of the 1st and 2nd tiers operate at excess 



air of SR=l.l, 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 500550 mg/m3. 

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 location 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/m3 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 &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 to some extent compensated for by extra generation by the steam 
passed to 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 90-100°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/m3 as compared to 
1100-1200 mg/m3 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/m3 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 ma/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 operational effects due to lime 
injection into high-temperature (800-1OOO’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, 391. Based 
on this technology the project of 2400 MW TPS with 300 MW units, located in the 
Eastern Donbass, has been developed [29, 351. 

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=l.4%, 10% moisture and 4-6% volatiles is fired. The boiler features high 
recirculation ratio, external hot cyclones (900-94O”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 O-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/m3 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 DeSO, 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 DeNO, systems. 

To validate technical solutions in designing the above boilers, comprehensive 
testing of Kuzn. coal and AC firing, NO, and SO, 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 secondary air (50-50%) 
and overall furnace outlet excess air of SR=1.15-1.25 the flue gas NO, 
concentration was 200 mg/m3 max. Also, formation of NO, 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, 411. 

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 I 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 (CO.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 applied. 

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% (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 bf 
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-blown 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 remaining 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 m3/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 IS0 conditions are given below. 

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-l 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 loo-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 pc. 
feed system, air separation plant, gasifier, coal-derived gas convective coolers, 
gas/gas heat exchanger, equipment for desulfurisation used of selexol 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 hopper system equipment to feed p.c. to gasifier and GT combustor for coal- 
derived gas. 

3.5. Project ot TPS with Fluldlzed-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 (TsKTI, St.Petersburg) and VNlPlEnergoprom 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-circulation 
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 6. 

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 (<l mm fractions), shall be 15% 
max. With this in view, coal is additionally crushed, using special crusher, which 
produced minimum fines. After that, the coal is dried to lo- 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-alloyed steel. 

In the gasifier itself locates only screen water-wall 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 cooler 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 16O’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 6570%; 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 57% of total capacity) are incorporated into the system for coal- 
derived gas fine dry cleaning of particulates at 410°C dry cleaning of SO2 by iron 
ore at the same temperature, and middle temperature (140-160°C) catalytic gas 
cleaning of SO2 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 ammonia which is removed from coal-derived gas when washing 
the latter: 

* lower coal-derived gas combustion temperatures in SSG. 

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 TsKTl 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 143) and at large-scale TsKTl 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.m3/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 normal 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 Technologies 
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 sulphur 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 
period of time (from the near-Moscow, lnta and Donetsk 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 this demands checkino UD of,;oolicabllltv of clea n coal technolooies for 
hiah ash fuels. brown coals with soec’ ‘c ash orooerties and adaotability of these 
technoloaies to coal varvina orooerties. 

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). 

In designina and installation of the eauioment low ambient temperatures 
shall be taken into account: the aooortunities for outdoor equioment location 
&comes smaller: the technoloaies desianed for large power units shall be tested 
y&h reference to smaller boilers. 

In recent years the most important task for the Russian power industry will 
be life extension of old TPS which shall return in line with increasina efficiency and 
decreasina environmental imoact. Such TPS orovide the laraest market for the 
environmentallv bendina technologies. 

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 lavout comolicates the arranaement of additional 
muioment durina modernization to imorove oerformance or for aas cl- 
because of lack of soace 

Location of the oollution control eauioment and add tlona i I air. fuel and aas 
ducts can differ areatly from those demonstrated in the USA bv CCTP. Similar 
difficulties appear when replacing coal-fired boilers by CFB boilers requiring larger 



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 equipment 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, I&C systems) the decision makers: managers of 
power systems and TPS are mostly oriented on the Russian equipment and 
materials. 

With this in mind, the fruiffulferring the CCTP-based 
ssia of the eallipment and em&y&s&u 

I to solve DOS- This may require 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, etc. 

Finally,inietechnoloaies it is useful0 account of the 
rpdav’s cl&cult economlcalon In R~NZL 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 conditions, -investment become 
and supp&of 

For rsfautt&t 
n the reauired 
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NO, Specific Emission Norms for Boilers 

to be Installed at TPS before 01.01.2001 

poller Units of measurement 

lermal Fuel fired 
utput. Q, MW 9/MJ kg/tie mg/m= of 

dry gas fa=1.4 

ioo-299 

>300 

Gas 0.05 1.46 150 
Fuel oil 0.10 2.93 290 
Brown coal: 
dry-bonom 0.12 3.5 320 
wet-bottom 0.13 3.61 350 
Bituminous coal: 
dry-bottom 0.17 4.96 470 
wet-bottom 0.23 6.75 640 

Gas 0.05 1.46 150 
Fuel 011 0.103 3.03 300 
Brow coal 0.14 3.95 370 
Bituminous coal: 
dry-bottom 0.2 5.66 540 
wet-bottom 0.25 7.33 700 

NO, Specific Emission Norms for Boilers 
to be Installed at TPS since 01.01.2001 

Table 1 

I Boiler 
thermal Fuel fired 
output, 0, MW 

wet-bottom 0.23 6.75 640 

Gas 
Fueloil 
Brow coal: 
Bftuminous coal: 
dry.bottom 
wet-bottom 

0.043 
0.086 
0.11 

0.13 
i 0.21 

1.26 
2.52 
3.2 

125 
250 
300 

495 



- 

8 
:: 

- 

8 
:: 

- 

9 
z 
- 

F 
z 
- 

VI ,i 
- 

E d 
- 
2 
8 
a 
1 
n 
4 - 

3 n I 

496 



5 

497 



3 

490 



499 



Table 6 

Characteristics of catalysts for different De-NOs locations 

De-NO, location 

Name 

Flue gases dust content, g/m3 

SO? concentration, mgIm3 

Temperature, “C 

before air heater past De-SO, 

70-100 not more than 0.15 

2000-2200 200 - 300 

300 - 320 320 - 350 

Catalyst: 
I I 1 

channel size, mm I 6.1 - 6.3 I 3.4 - 3.6 I 

surface, mUm3 

relative activity 

430 - 470 750 

1.0 1.0 - I.? 

I relative volume I 1.0 I 0.4 - 0.5 I 
service life, thou.h 12- 15 24 

Relative pressure drop 1.0 1.0 - 2.5 
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Table 7 

Performance of 500 MW Unit with differ De-NO, Plant Location 

Ekibastur TPS-2 

Increased auxilia 

* -Power. produced by rwun which WHJ not urcd I’M kcdwater prrhcating 
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Table 8 

Chnrncteristics of tluidized bed gasification system 

Reaction chamber pressure. MPa I 2.0 - 2. I 

1 Fluidized bed area, ml 

1 Fluidizcd bed height, m 

I Combustible gas LHV, MJ/kg 

Flows for one gasificr, t/h (kg/s): 

coal 

steam and air 

ash from bed 

60 (16.7) 

230 (63.9) 

8 (2.2) 

I Consumption of oxydizers per kg of coal. kg: I 

Gas yield, kg/kg of coal 

TemperaturqO C: 

in reaction volume 

steam-air 

1100 

450 

gas past reactm 

gas before cleaning 

gas past cleaning 160 

gas before expansion turbine 310 

Coal chwactcristics: LHV. MJ/kg 23.65 

Ash content. 7r 13 - 21.5 

Sulfur content. % 0.35 - 0.40 
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REMARKSBY 
JOSEPB J. YARCIK 

DIRECTOR, ENERGY DIVISION 
DEPARTMENT OF COMMERCE 

PARRLMODERATOR 
FDTDRR IRTRRRATIORAL RXPSCTATIOUS FOR CCT DEPLOYIWRT 

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 forecasting 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 the 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 
=LBssous DEARWED.. 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 regulatory 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 T"E UNITED STNFS 

CRAIG S. O'CONNOR, ENVIRONMENTAL LIAISON OFFICER 
EXPORT - IMPORT BANK OF THE UNITED STATES 
CLEAN COAL TECHNOLOGY CONFERENCE, DENVER, CO SEPTEMBER 5-0, 1995 
TEXT of PRESENTATION 

Good afternoon. It is a great honor to be here ,today to address 
the Fourth Annual Clean Coal Technology Business Conference. The 
potential global market for clean coal technology 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 
"strategic." To quote Edda Muller, German Environment Ministry, 
in commenting on the German government's efforts to promote 
environmental technologies, "What we are doing here is economic 
policy, not environmental polic~.~ 

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 factor in 
realising these export opportunities is ability to offer 
financing to your foreign customers. This is where Ex-Im Bank can 
play a major role. Created in 1934 as an independent U.S. 
government agency, Ex-Im Bank's mission is to create jobs through 
exports. 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 buyera of U.S. goods and cervices. The Loan 
Guarantee protects the lender againat both political and 
commercial risks of non-payment. Ex-Im Bank can also provide 
direct Loans to foreign buyars. Ex-Im Bank does not compete with 
private lenders, but rather accept8 rink6 that they will not 
accept. In addition, Ex-Im Bank aaeka to match the effect of 
export credit subsidies from other governmente. 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 offere Export Credit Insurance which protects against 
both the political and commercial rimks 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 term to foreign buyers nor risk 
the loss of non-payment. 
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One 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 credit terms than you would without the 
Insurance protection. Third, Ex-Im Bank offers a Working 
Capital Guarantee Program which supports export-re'lated 
production 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 realise 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 technology 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 is 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 
small business exporters which provides for 95% commercial 
coverage - compared to the existing 90% commercial coverage - and 
100% political coverage with no deductible; enhanced medium- and 
long-term support for environmental projects, products, and 
services which include local cost coverage equal to 15% of the 
U.S. contract price, capitalisation of interest during 
construction, and maximum allowable repayment terms permissible 
under OECD guidelines. 
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As 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" loan is based on the 
6-month London Interbank Offered Rate (LIBOR) with the U.S.-based 
lending bank charging a fee that typically ranges from l/4-1/2%. 
In addition, Ex-Im Bank charges a commitment fee of l/0% per 
annum on the undisbursed portion of the loan 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 loan the interest rate 
is based on a 1% spread over comparable maturity U.S.Treasury 
note rates, which for loans with repayment terms of over 8 l/2 
years would be l-year U.S. Treasury note. In addition, Ex-Im Bank 
would charge a commitment fee of l/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 lo-year guaranteed loan 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 lo-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 reasonable assurance of repayment" is required. Ex-Im Bank 
make8 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 
Ex-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 sales 
to contact Ex-Im Bank early in the process so that a complete 
package of technology and is offered to the foreign 
buyer. I can be reached at (202) 565-3939. Thank you. 
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News ReLeme 
,, 

FOR IMMEDIATE RELEASE 
MARCH 1, 1995 
Contact: Marianna Ohe 202-565-3200 

bease Poland’s Power. Reduce Poll&n 

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 consulting 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. 

#### 

(Editors note: The Bank follows the AP Stylebook, which states that Export-Import Bank 
ofthe United States is always acceptable as a first reference and Ex-lm Bank is the acceptable 
second reference.) 

EXPORT-IMPORTBANKOFTHEUNITEDSTATES 
811 VI~MON’I’ AVFJKII’, N.W. WASHINGI’ON, DC 20571 
(800) 565.EXIM (202) 56 i)p46 

5 
FAX: (202) 565.3380 



FOURTHANNUALCLEANCOALTECHNOLOGYCONFERENCE 
DENVER, COLORADO 

September 8, 1995 

Presentation in the Buffet Lunch Panel on Future International Expectations for 
CCT Deployment 

P. J. Adam, Chairman and CEO, Black & Veatch 

Our topic this afternoon is Future International Expectations for Clean Coal 
Technology Deployment. When we say international, I 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 our own 

Asstiming we are talking about clean coal technology for developing countries, I 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 views 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 technologies, 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 I told you I would give you some baseline costs of clean coal technology and let 
you judge for yourself. Our estimales 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 mcasurcs 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 minimixe the production of wastewater and 
solid waste. Modern processes to 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 collection systems are expensive but have a very favorable impact 
on air quality 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 
electricity, the bcncfits of a clean stack are important, even in a developing country 
with limited resources. 

Anyone who has seen the filthy industrial areas of Eastern Europe and the former 
Soviet Union can appreciate the bencl’its of a clean stack. 

Now comes the rub. This is about as far as we should go, and this is where my ideas 
diverge from the politics of most industrial country governments. They all seem to 
advocate the ultimate in clean coal technology for new power plants, even in 
developing counlrics. 

An FGD system adds about 15 percent to the plant cost and one to one and one-half 
mills per kwHr to operating cost. Maybe this can be justified for high sulfur coal, 
but in much of the developing world, the available coal has sulfur content of one 
perccnl 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 f0or.a sixable city. 

It is estimated that 20 million people 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 systems and sewage collection and treatment systems, none of those 20 
million lives will be saved. 
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It is said that developing countries cannot afford the water borne sewage systems 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 for a developing country than FGD. It costs less than FGD, adding only 
about seven percent to 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 afford 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 affordable 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 
countries? As they now stand, our export and lending policies can force countries to 
choose the wrong environmental priorities for their people. We ask them to put FGD 
on power plants when that won’t save lives, but basic sanitary facilities would. That 
is wrong, and WC need to think again. 

Here is a logical set of priorities for a developing country: 

1. 

2. 

3. 

4. 

Set up a free market system and allow export industries to develop, putting the 
citizens to work. 

Build the infrastructure needed to support the export industries including 
development of natural resources, power stations and transportation systems. 

Apply to the production facilities and transportation systems those limited 
environmental controls which produce the most benefit. 

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 
bcforc we get to FGD and SCR. Only as the GDP per capita approaches that of the 
industrial countries should a country begin to require the more sophisticated 
environmental controls. 
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If you think about it, the industrial world followed 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. 

I 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. 

II90195 
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Finrncing Strategies to Promote Clean Energy Projects: Some Considerations 

Kenneth Langer 
Coleman Research Corporation 

Advisor on Project Development and Finance 
Office of International Energy qolicy 

Department of Energy 

l%e following remarks were delivered af 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 Therm0 

Electron. I am currently on assignment to the Department of Energy’s Office of International 

Policy. !dy job is to work with De?E program ofices, US cicv.?rr~‘.snt f%ar.cing agencies, the 

multi!ateral development banks, and the co.mmercia! 1endir.S and i:westment communities to 

explore innovative strategies to finance sustainable energyprojecis. These include clean coal 

technology (CC :‘) , rraewzbie ensl.gy, and crier,gy efiiciency prcjecis. Unless otherwise stated, 

the ideas that I 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 6ean ourselves from federal tinding 

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 three drivers (as Joe 

Keamey so eloquently stated) are price, price, and price, both here and abroad; 
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. the overwhelming market for CCTs is India and China, but they, like other big coal 

burning 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 tIame, 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 meetthe 

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 behalf 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 shag 

waste no time in working with the Office of Fossil 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 projects. 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, tinance 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 commerciahie a select group of superior CCT projects. 

Who, then will tinance a GEF for CCTs’? In today’s world, the US and other donor countries are 

unlikely to set up a $5 biion timd 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 wilting to share the burden with other CCT interested 

governments, industry and private investors? For example, what if a combination of US 

Government and muhilatersl development bank guarantees could be used to mitigate certain risks 

associated with a CCT venture capital timd 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 

Treasmy, investments in such a fimd might be able to offer attractive tax incentives, such as those 

proposed by the Clean Coal Technology Coalition. If this idea has merit, we might want to 

devote a World Bank roundtable discussion to issues involving venture capital formation. 

And what about those CCTs that are technically mature, such as low 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 giffs 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 explored 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 

efEciency can be achieved in a shorter time period, such a proposal could be given extra !‘pohtts” 

for reducing peak demand quickly. What if one were to bid a CCT project along with sn energy 

e.fIiciency 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 independent 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 

e.%iciency. 

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 

financing strategies, 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, technologies, 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 yott and I welcome your comments. 
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