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A NEWSLETTER ABOUT INNOVATIVE TECHNOLOGIES FOR COAL UTILIZATION

CHALLENGES AND OPPORTUNITIES
FOR CLEAN CoAL TECHNOLOGY
On April 27, 1998, th@ifion Pine

Integrated Gasification Combined Some 340 attendees from 22 countries participated in the Sixth Clean Coal
Cycle power plant was officially Technology Conference held in Reno, Nevada, April 28-May 1, 1998. Co-
dedicated in a ceremony attended bysPonsors included the Center for Energy & Economic Development, the
250 local, state, federal, and interna-National Mining Association, the Electric Power Research Institute, the
tional visitors. Dedication remarks Council of Industrial Boiler Owners, and the U.S. Department of Energy
were offered by senior level officials (POE). Sierra Pacific Power Company hosted the conference and a site visit
from the Sierra Pacific Power Com- to its Tracy Station, Pifion Pine Integrated Gasification Combined-Cycle

pany, U.S. Department of Energy, (IGCC) Project.

M.W. Kellogg, and Foster Wheeler poEg Assistant Secretary for Fos-
USA. Since this event immediately gj| Energy, Patricia Fry Godley, set TI
preceded the Sixth Clean Coal Tech-the stage for the conference by rec
nology Conference, asignificantnum- ognizing Clean Coal Technology
ber offoreign visitors attended. They (cCT) Program accomplishments,
showed interestin the air-blown, flu- gpg challenging participants to define
idized-bed gasification technology, \yhat it will take to finish the job —
which can be used with high ash, geploy commercial CCTs on a large
lower grade coals common abroad. scale into U.S. and global markets. | 4
Since startup of the entrained Participants were encouraged to findj s :

slagging combustion system beganinways: (1) to leverage the investment{s

January 1998 at thelaska Indus- I CCTs and the attendant data-
trial Development and Export bases; (2) to work with international

See “News Bytes” on page 7... Organizations toward increased use
of CCTs in near-term overseas mar-
kets; and (3) to develop innovative

Project NEws BYTES

IN THis IssUE incentives and financial mechanisms Er?efgl;sﬂz?ﬂti:ﬁfyreé%Z;r Fossil
Sixth CCT Conference ............... 1 for CCTs, aside from subsidies. '
Project News BYIES w............... . Godley also outlined DOE'’s efforts to build on the CCT experience toward
CCTs Technical Progress ........... 4] achieving “Vision 21,” where energy-plexes would squeeze every available
LPMEOH™ Project First Year .. 6 Btu out of coal, and produce multiple products in lieu of emissions and waste.
PM,, Program ..........ccccocveuenuenee 8 But it was recognized that Vision 21 efficiency improvements alone may not
Carbon Offsets and CCTs ........ 10 be enough, which has prompted exploration of €€guestration options.
International Initiatives.............. 11 DOMESTIC MARKET
FETC Celebrates 50th .............. 13 ) ) . o o )

Panel discussions identified two basic issues that currently drive technology

Novel Concepts Awards .......... 14 . . . . . . -

_ decisions in the domestic utility marketenvironmental concerns and utility
Upcoming Event ....................... 14

restructuring. Deliberation of environmental concerns focused on the most
significant challenges. Utility restructuring discussions addressed potential

Completed CCT Projects ....... 16 implications for power generators. The following highlights some Gifttiggs.
See “Conference” on page 2...

Status of Active CCT Projects . 15
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....Conference continued Ozone nonattainment prompted theMechanism (CDM) andr seques-
Environmental Concerns The U.S. Environmental Protection tration. (Seéhe article on CQirading

CCT Program has provided a portfo- Agency (EPA) to issue a N@rans-  on page 10.)

lio of technologies to effectively deal port State Implementation Plan (SIP)

with acid rain concerns. Challenges call for 22 states to meet the follow-

remain, however, in achieving ozone ing standards:

standards (a N&ontrol issue), fine

Utility Restructuring. Utility re-
structuring is moving rapidly forward
with some 40 percent of the states

. Date NO Emissions sponsoring conceptually and func-
particulate control (PM,), and CQ g tionally different legislation. Some

emission reduction. May 1999 0.2 1b/10Btu argue thatfederal legislationis needed

2003 0.15 Ib/16Btu to provide some consistency in what
they consider will be a “crazy quilt”
of implementing mechanisms. State

Utilities expressed concern that the legislation is driven by different rate
proposed compliance schedule doesstructures, fuel mixes, stranded cost
not allow sufficienttime to developa implications, and environmental poli-
cost-effective response. Selectivecies. Federal legislation is being de-
Catalytic Reduction (SCR) repre- liberated.
sentsthe c_mly optior_l current!y ava_il- The electric power industry em-
able, qnd little experience exists With yraces the concept of open competi-
U.S. high-sulfurcoals. CappingNO o put some speakers expressed
emissions in 2007 may pushtechnol-concern that legislation is skewing
ogy beyond the capability of SCR.  the market away from market-based

Evaluation of PM, fine particu- outcomes b)_/ establishing “Ren_ew-
late emissions may lead to a require-able Portfolio Standards,” which
ment for additional SQreductions would require sellers to include an
associated with sulfate formation from increasing proportion of above-mar-
stack gases. Even complete particuketcostrenewable generationintheir
late emission control cannot preventannual sales over time.

compounds precipitated from post-  competition will spur generators to
stack chemical reactions. increase capacity factors on existing
CO, reduction per the Kyoto Pro- plantsto meetincreased demand and

tocol may spell disaster for coal- also upgrade existing plants where
based power generation in thethere is significant potential to in-
absence of trading between devel-crease both efficiency and capacity.
oped and developing countries underEXisting coal-fired plant upgrades

a proposed @an Development Might lead to efficiency improve-
ments of2-4% and capacity in-

creases of 10-13%.

2007 Cap emissions

Restructuring has the potential to
remove barriers to distributed power
systems. Distributed power can pro-
duce significant efficiency improve-
ments relative to central power
generation because there are no line
losses and heat, steam, and other by-
products can be readily used.

Competition will drive a paradigm
shift for power generators to a com-
modity viewpoint with commodities
being electricity, heat, steam, and
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demands. For many, coal is the
primary indigenous fuel, and the need
for jobs and mitigation of poverty

may reduce the stigma global cli-
mate change associates with coal.

The total world power market be-
tween now and 2010 is estimated to
be 950 GW. Of that total, 50 percent
residesin Asia, 30 percentin Europe,
and 20 percent in the Americas.
Within Asia, China alone has 16 per-
cent of the total world market, Japan,
Indonesia, and Korea have 17 per-
cent, and India alone has 6 percent.
These numbers, plusreliance on coal
in the Asian market, make Asia the
primary target for CCTs.

L

"

L] % i
al for our energy| future.

Realizing Market Potential Re-
alizing market potential for CCTs
requires action to mitigate the higher

risk and cost of CCTs. Environmen-
chemical by-products. A market- Employing integrated gasification ta|ly superior performance of CCTs

based utility will deal with electricity combined-cycle to co-produce power seryes as anincentive, but costs must
as a commodity as well as the by-and syngas-derived products maype competitive with other options.
products that have been considerecprovide an avenue for this technol- Cost saving measures can be taken,
commoditiesinthe past. Providinga ogy to enter the marketplace. Thesych as using disadvantaged fuels,
multiplicity of commodities enhances key initially isto find low-costdisad- producing multiple commodities, and
market potential. vantaged fuels such as heavy petrofirmly defining projects to reduce

In a market-based utility industry, leum liquids or petroleum coke. For contingencies. Trading mechanisms
coal-based technologies must meeSOMe applications, syngas conver-for CO, such as the 161-nation “Glo-
the challenge of $800/kW capital " alone may be the best option.pal Environmental Facility” and oth-
cost (at acceptable risk) while com- These apphcaﬂons will serve to re- ers proposed un_der the K_V,Oto
plying with all environmental stan- duce the risk and cost of IGCC tech- Protocol, hold promise for obtaining
dards and without guarantee of cost10109Y: There is some movementincremental cost decreases for CCTs,
recovery. The Coal Utilization Re- domestically toward installing gasifi- assuming CO reduction require-

search Council shows 30-year cation-based systems for co-produc-ments or incentives are formalized.

levelized cost of eIeCtriCity for ad- tion at refineries and paper mills. Fluidized-bed combustion technol-

vanced coal-based systems (7,000  [NTERNATIONAL MARKET ogy, the most mature CCT power
Btu/kWh heat rate) tobe Competitive System technology’ has made in-
with natural gas-fired systems by o - roads into foreign markets because
was held to identify emerging oppor- 9
2020 at $800/kW, and year 2000coal, .~ - CCTsfyworIdv?/idg p‘IPhe of its tremendous fuel flexibility and
d gas prices of $1.30F1Btu and : ' i -
andgasp followin t f the key Proven track record. This demon
. O Btu respectively. To g presents some ot the key ibiliti
$2.25/1 p y oints made during the Forum strates the possibilities for the more
achieve $800/kW, more CCTs must P g ' advanced systems. IGCC is already
be installed and designs refined to Market Definition. While the making progress through use of dis-
mitigate risk and cost. The impor- domestic market for CCTs is not advantaged fuels and production of
tance is underscored by the fact thatpromising, the international market multiple commodities. There are
financing will be more difficultina for CCTs has tremendous near-termsgme 20 known IGCC projects, 10
deregulated environment, where cus-potential. Basic elements exist in already in place, and 10 more in the
tomersare no longerrequired to covermany developing countries for CCTs planning stage.
capital investments itheratebase. toplay amajorrole in meeting energy

An International Business Forum
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CCTs TecHNICAL PROGRESs UPDATE The city of Lakeland sMclntosh

Unit 4 Demonstration Projectur-

Presentations at the Sixth Clean Coal Technology (CCT) Confered@étly in design, takes PFBC to a
updated progress on the 18 active CCT projects. The balance of the 39 {atger scale than thiéddproject and
projects under the CCT Program have completed operation and have eithgpduces second-generation PFBC
issued final reports or are in the process of report preparation. The followtgghnology. Current plans call for a

writeup highlights the technical advances realized by the CCT Program. 169-MWe net generating capacity

. : _ for the pressurized circulating fluid-
To date, 15 of 1Environmental Control Devicedemonstrations have .4 boq unit at the Mcintosh plant,

completed operation. These projects, as well as ongoing efforts, have MAARH is more than double the scale
significant contributions toward cost-effective 2Szi])nd NQ control, which of the Tidd PFBC (70 MWe). A
was the initial thrust of the CCT Program. A portfolio of proven control optio
has resulted that are responsive to the full range of boiler types, and a dat
has been established to address future challenges. The projects serv
provide input to establishing emissions standards under the Clean Air Shbustor. Recent efforts focused
Amendments of 1990 in the areas of N@d air toxics emission control. The on testing of the hot gas particulate
remaining active projects in this area will provide additional information th fration unit. which is critical to sys-
will significantly enhance the knowledge base in critical areas such as 1%, perforn;ance. Silicon carbide
effectiveness of digital control systems, multiple control system integratioglr,]d alumina/mullite candle filters
micronized coal reburning, and regenerable flue gas cleanup.

cond projectwill include the addi-
f a topping cycle that incorpo-
1% a carbonizer and topping

proved effective under conditions
In the area oAdvanced Elec- simulating those of the demon-
tric Power Generationencom- stration unit. At both 1,550
passing 11 projects, 2 pioneering and 1,400F, the candle filters
projects are completed, 4 projects performed for over 1,000 hours
are operational, and 5 are in de- atdesign levels without evidence
sign. One of the two completed of ash bridging. Four new oxide-
pioneering projects, thBlucla based candle filters showed
CFB Demonstration Project promise. These will undergo
provided the database and oper further testing because of the
ating experience to make atmo- potential for reduced cost and
spheric fluidized-bed technology operation at highertemperatures.
acommercial option at small util-
ity scale. The other completed
project, theTidd PFBC Demon-
stration Project established the
potential of pressurized fluidized-

Three of four IGCC projects
are in various stages of op-
eration under the CCT Pro-
gram. Teyrepresentadiversity
! of gasifier types, cleanup sys-
b_ed com_bl_Jstlon (PFBC) as a ten?s, and )g;)plications.p gSI
hlghly efﬂCIent’_ very low pol- The Ohio Power Company'’s Tidd PFBC Energy’s 262-MWeWabash
luting combustion technology,  pemonstration Project River Coal Gasification Re-
and Igld_the_foundatlon forcom- powering Projechegan opera-
mercialization. tionin November 1995 and continues

The Jacksonville Electric Authority Large-Scale CFB Combustionin its third year of commercial ser-
Demonstration Projecturrently in design, moves atmospheric fluidized-bedice. The utility preferentially dis-
combustion technology to the larger sizes of utility boilers being considerediatches the unit over other coal-fired
capacity additions and replacements. The 300-MWe demonstration unit intimgts because of high efficiency. The
Jacksonville project will be more than double the size of the Nucla unit (1@0it, which is the world’s largest
MWe). Features include an integrated recycle heat exchanger (INPREXsingle train IGCC, has produced ap-
in the furnace, steam-cooled cyclones, a parallel-pass reheat control, an@@imately 1.6 million megawatt
polishing scrubber, and a fabric filter for particulate control. Expectdtburs of electricity throughearly 1998,
environmental performance is 0.17 I/ Biu SQ, (98% reduction), 0.11 Ib/ andin March 1998 alone generated a
10° Btu NO, and 0.017 Ib/10Btu particulates (0.013 Ib/i&tu PM,). record one trillion Btus of syngas

4



SumMER 1998 CLEAN CoAL TobAY

fuel. Refinements to the de
sign are continuing, toinclude
replacement of ceramic
candle particulate filters with
ametallicfilter (operating tem-
perature 800F) and installa-
tion of a chloride scrubber and
new COS hydrolysis catalyst
for SQ, control.

The 250-MWeTampa Elec-
tric Integrated Gasification
Combined-Cycle Projedbe-

gan commercial operan_n "Mwabash River Coal Gasification Repowering
September 1996 and continuepygject Joint Venture IGCC plant

tosuccessfully accumulate run
time. Systemavailability

steadily increases over time
reaching 75 percent for thg &

past 6 months. This wasf &% : : . .
largely due to removal of the - tion nears completion with an im-

- ! pressive record of production and

aw gasicean gas heat o {IY Wﬂl I I Cales for s upgraded, clean Syncoal

tion of various coal types on settl_ng f'r.St year .Of operatiopro-

system performance. ' ducing high quality methanol and
Tampa Electric Company’s Integrated offering co-production options for

After experiencing start-up Gasification Combined-Cycle Plant IGCC (see page 6).

problems, the Sierra Pacific

Power Company (SPPC) readies forin the demonstration testing phase

sustained operation of its IGCC sys-and has met or exceeded perfor

tem on syngas. The 99-MVB&ion  mance specifications.

Pine IGCC Projecat SPPC’s Tracy

Station began operation on natural

gas in November 1996. The GE

Frame 6FA, the first of its kind in the

Sierra Pacific Power Company’s
Pifion Pine IGCC Plant

d

Of the four Industrial Applica-
tionsprojects, two are complete, one
“is in design, and one is in operation.

Completion of th&€ement Kiln Flue

In the Clean Fuelsarea, two of Gas Recovery Scrubbgroject pro-
five projects in the CCT Program vided a cost-effective means to con-
completed operation and the otherstrol SO, emissions from coal-fired
world, performed well. The planthas have en@ered the operations phasecement plants. ThAdvancgd Cy-

. . Completion ofDevelopment of the cloneCombustoremerged with the
undergone shakedown, design modl-C I lity Exper™ has provided tential to replace oil and gas-fired
fications have been made, and start- oalQuality Expe S provided - potential lo replace ol and gas-iire

. : avaluable tool for selecting coals for units in industrial boilers. Aalter-

up logic for the KRW air-blown it cific performance needs. Thenative iron-making or is b
pressurized fluidized-bed gasifier has > © P cCC PEro cenee S'® enative iron-making process 15 be-

: : successfully concludeBENCOAL® ing pursued through th€lean
been revised. The system will be Mild Coal Gasification Projecof- Power From Integrated Coal/Ore
operated on syngas as much as pos:- J . nteg .

! fers a means for co-producing clean,Reductionproject, currently in de-
sible through September 1998 when ) : L ) e
it will be inspected coal-derived solid and liquid fuels. sign. Bethlehem Steel Corporation’s

' Custom Coals International’s Self- Blast Furnace Granulated Coal
The Healy Clean Coal Project ScrubbingCoa™ Project which  Injection System Projectlesigned
also entered the ranks of the operasuccessfully produced and sold ato substitute coal for coke, continues
tional power generation systems. Thenearly ash-free product, was recentlyto perform successfully.
entrained slagging combustor sys-restructured. Thédvanced Coal
tem began operation in January 1998Conversion Process Demonstra-
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LPMEOH™ DEMONSTRATION PROJECT
CoMPLETES FIRST YEAR OF OOPERATION

April 2, 1998, marked the first anniversary of operations at the Liquid Ph3
Methanol (LPMEOH") Process Demonstration Plant at Eastman Chemic
Company’s chemicals-from-coal complex located in Kingsport, Tenness
From its rapid initial start-up in which the design methanol production rate &
80,000 gallons-per-day was achieved within four days of the introductionft:
coal-derived synthesis gas, to a record-setting period of continuous opera
the LPMEOHM Process Demonstration Plant is opening new windows
opportunity for the production of fuels, chemicals, and electric power.

This commercial-scalelemonstration of the LPMEGM process is
managed under a cooperative agreement with the Air Products Liquid PHg
Conversion Company, L.P., a partnership between Air Products and Eastrf™®
The project was selected in Round IIl of the Clean Coal Technology Progrg
This scale-up of the LPMEOM process is based on over 7,000 hours a:= : i S S
operation by Air Products of the Department of Energy’s 3,200 gallon-per-daélge LPMEOH" demonstration plant
facility in LaPorte, Texas. at Eastman’s vast chemicals-from-coal

. ) ) complex in Kingsport, Tennessee
The demonstration’s novel reactor combines the reaction and heat-removal

systems, distinguishing LPMEOWfrom other commercial methanol-pro- availability in excess of 93 percent.
duction processes that send synthesis gas through a fixed bed of dry Catéﬁbféthydrogen to carbon monoxide
particles. The excellent heat management capability of the liquid phagéq in the reactor feed stream has
reactor provides asignificantimprovement, particularly for methanol cataly$tsyied from 0.4 to 5.6 with no nega-
where strict temperature control is needed. In contrast to fixed beds, the ligyd effects on performance. Impor-
phase is comprised of a micron-size, temperature-sensitive methanol catglyst parameters such as high inlet
suspended in an inert mineral oil. Because of its superior heat managengpkrficial velocity of reactor feed
capability, the LPMEOR' reactor can directly process carbon monoxidegasl maximum expanded slurry level,
rich synthesis gas typically produced in modern gasifiers.

and the overall heat transfer coeffi-
Since initial operations began in April 1997, the LPME®HProcess cient of the internal heat exchanger

Demonstration Plant has produced over 15 million gallons of methanol, nedt@ve been demonstrated at 115-120

all of which has been accepted by Eastman for use in its commercial chemigirent of design levels. Also during

synthesis of acetic anhydride. The demonstration plant also has achievetharfirst year, operational issues re-
lated to slurry flows and solids accu-

mulation within the demonstration

Air Products Liquid Phase Conversion Company’s plant were resolved. The solutions
LPMEOH™ Process implemented are expected to result
in significant benefits for future de-
— OXTE" — PROBUCHON signs, including significant capital cost
Soay ‘ —— savings, increased operating flexibil-
e RECOVERY SY“T”ES'SGAS ity, and lower maintenance costs.
i : .
‘ SyoLone L Y The potential for catalyst contami-
SECONDARY ' = — nation from trace poisons present in
SULFUR/ METHANOL/DME ot g‘ I i i
e [ RARY CARBONYL OL’ coal-derived synthesis gas continues
TREATMENT] SYSTEM H
m ot @ e to be a major Iong-term performance
issue for the project. Results from
STEAM« CATALYST Y] .
FEFSR*E JAEGE the initial startup were good, verify-
vETANOD Cver sy ing the actwapon prqcedure for the
SYNTHESIS SR catalyst. During the first months of

operation, however, the catalyst
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showed a higher deactivation rate firstthree months of 1998. Arecord- reduced electricity output from the

then was expected. For the next sixsetting 65-day period of continuous combined-cycle power unit. In this

months, improvement was shown, operationwas completedin late April. scenario, thgasification unitontin-

butdeactivation still remained greater : : ues to operate at full baseload capac-
. The encouraging results obtained. i~ .

than the target rate determined from ging ity, so that the IGCC facility’'sajor

ilot-plant testing on clean synthesis fo date from the four-year demon- capitalasset is always fullysed
priot-pia 9 y stration program are expected to gen- P Y ysed.
gas derived from natural gas.

erate significantcommercial interest
Theunique abilityofthe LPMEOM  in the technology. Because of its
process to reove catalyst from the operationalflexibility, the LPMEOHF
reactor during operation allowed sci- process can be effective for convert-
entists to examine catalyst samplesing a portion of an integrated gasifi-
for clues about the deactivation cation combined cycle (IGCC)
mechanism. Based on results of theelectric power plant’s coal-derived
examinations, the reactor was drainedsynthesis gas to methanol. The pro-
and recharged with fresh catalyst incess can handle wide variations in
December 1997. synthesis gas composition, and has
Catalyst performance since the _excellentq_u_ickstart, stop,an_d ramp- s
December 1997 restart has been 9 capat_)llltles. Itc_an be designedto Al
excellent, achieving an average de-OP€rate In @ continuous, baseloads, 2
activation rate as low as about 0.4Ma"Ner: cpnvertlng_ _synthe3|s gast
percent per day. Methanol produc- from oversized gasifiers or from a

o . N -
tion again exceeded nameplate Ca_sparega3|f|er. Alternatively, the pro- =4

pacity, and the availability of the ¢®3¢@" be designed to operate onlithe| pMEOH™project demonstrates

LPMEOH™ Demonstration Plant during ge”C’dz of off-pegk e![(;Ct”C pro_duction of m_ethanol from coal-

exceeded 99.9 percent through the?®Wer demand, consuming the €X-derived synthesis gas, for added
cess synthesis gas resulting fromflexibility in IGCC facilities.

...News Bytes continued

Authority’s Healy Clean Coal TheWabash River Coal Gasifi- Alaska (UAF), Fairbanks. Repre-
Project site in central Alaska, the cation Repowering Project ajoint  sentatives from Coltec, A.D. Little,
plant has been operating satisfacto-venture between Destec Corpora-UAF, DOE, and GHEMM (construc-
rily at full-load with the limestone tion and Public Service of Indiana, tion contractor) were in attendance.
injection, spray dryer absorber, and produced one trillion Btu of synthetic Overall, the design is on schedule.
baghouse systems on line. This 50-gas in March 1998. No other single- The new design eliminates the sor-
MWe, coal-fired power plant will train coal gasification plant in the bentinjection system, since Usibelli
demonstrate advanced combustionworld has attained such a productionwas able to locate a very clean coal
and flue gas cleanup technologieslevel in a calendar month. The mostseam with less than 0.2 percent sul-
developed by TRW Inc. and The environmentally friendly facility ofits  fur in the ash. The sorbent injection
Babcock & Wilcox Company. Pre- kindinthe world, the Wabash facility system originally proposed for the
liminary performance measurementsemits zero particulates, has a sulfurcoal diesel was designed for use with
indicate that the stack opacity is removal capability greater than 99 bituminous coals with greater than
predominatly less than one percent,percent, about 90 percent reduction2.0 percent sulfur levels. Coltec is
with NO, levels less than 0.35lb/ in NO_ emissions over conventional working withthe diesel engine manu-
million Btu. An 18-monthdemon-  power plants, and a stack opacity offacturer to design the new injector
stration test program, comprising zero percent. with sapphire orifices sized for the
. : Demonstration Projecthas passed " ) .

system characterization tests, and . . gine. Earlier designs and tests were
) . . _~several important milestones. A 60 o

integrated commercial operating ddevelopedforbltumlnouscoal-based

) . ) percentdesign review was conducte . L o
tests, is currently being carried out. in March 1998 at the University of slurries with higher energy densities.
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MONITORING EFFORT INITIATED in late ;998, ambientfine particulate
data will be gathered over a four-
UNDER PA"2 5 PROGRAM year period from a nationwide net-

work of monitoring sites. The results
The U.S. electric utility industry has made considerable strides in reducigg| support scientific review of the

emissions of SQNQ,, and particulates since passage of the 1970 Clean Adfficacy of the fine particulate
Act and its subsequent amendments.  Full implementation of Title IV of tReaAQS to be completed in 2002.
Clean Air Act Amendments of 1990 (CAAA) will result in an annual cap orhe data also will serve as the basis
power plant SQemissions of 8.9 million tons, down froma 1990 baseline levghr compliance/non-compliance de-
ofover 14.5 milliontons. Inaddition, N@missions during Phase [ of CAAA terminations that will be made by
Title IV will be reduced by 400,000 tons/yr between 1996 and 1999, whijg)05. States then will have three
Phase Il will reduce emissions by another 1.2 million tons/year. Finallyears to develop and submit their
installation of controls on essentially the entire fleet of coal-fired boilers hggans to bring non-attainment areas
caused a dramatic decrease in primary particulate emissions, down frontg compliance with the new stan-
million-plus tons/year in early-1970 to less than 430,000 tons/year in 199%rd. The DOE Office of Fossil
Despite such successes, emissions from coal-fired power plants continugrigrgy (FE) fine particulate research
be targeted for further reductions in light of concerns about fine particulatggegram s closely linked to this sched-
ozone, acidification, air toxics, and other environmental issues. ule and these milestones.

In July 1997, the U.S. Environmental Protection Agency (EPA) revisedthe  FE FiNE PARTICULATE
National Ambient Air Quality Standards (NAAQS) to address ambient air
concentrations of particulate matter with a diameter of 2.5 micrometers or less
(PM, ). This new standard establishes a 24-hour average concentration linfE’s PM,, research program is
of 65 ug/nt and an annual mean concentration limit of 15 ddénprotect directed at providing timely, high-
human health from both chronic and acute effects associated with respiratjaality technical and scientific data
of fine particulates. EPA Administrator Carol Browner has stated that ttieat will address keyncertainties,
promulgation of the new PM standard, together with a revised ozonesuch as source-receptor relation-
NAAQS, is “...one of the mostimportant decisions | will make to protect publghips, fine-particle composition, and
health in this country.” EPA also proposed regional haze regulations that fobusnan-exposure and visibility im-
on the impact of Py on visibility impairment in Class | (“pristine”) areas of pacts related to coal-fired power plant
the United States. emissions. This research is neces-

RESEARCH

However, there are numerous uncertainties regarding the link between 88y to precludg |mplementat|on of
fired boiler emissions and the visibility and health-related impacts that ha&f%s'[Iy and potentla_lllylneﬁectual man-
been associated with ambient fine particulates. Ambient fine particulﬁgement _str_ategles that target t_he
matter originates from a wide variety of emission sources, both man-madeé/ﬁ ng emission sources. Italso will
natural. The combustion of coal to generate electricity produces both prim p to ensure that coal-based elec-
PM, . (fly ash, carbon soot, associated trace metals), gaseous

precursors (SPand NQ), and secondary fine particles (ammo-

nium sulfates and nitrates). A recently released report by t

Table 1: PM,_ NAAQS Implementation Schedule

National Research Council recommends that there is a hig Timeframe Activity

priority need to develop a better understanding of the relationsl] 1997 EPA issues final PM, . NAAQS
betvv_een actual pers_onal exposuretofine particu_late matter and 10982000 Nationwide ambient monitoring
ambient concentrations of PlVimeasured at stationary outdoor i network established

monitors. The Council also recommends that research be c(
ducted to better define the chemical speciation of ambient P
and improve the understanding of biologically important compq 2002
nents and characteristics of particulate matter.

NAAQS IMPLEMENTATION

1998-2003 Collect monitoring data

EPA completes 5-year scientific
review of the standard

2002-2005 | EPA designates non-attainment areas
States submit implementation

2005-2008

As shown inTable 1 the PM, NAAQS implementation plans for meeting the standard
schedule requires collection and analysis of much information ¢ 2012-2017 States have up to 10 years to meet
ambientair quality prior to any regulatory decision making. Startin standards plus two 1-year extensions

8
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tric power remains aviable, environ-

U.S. energy mix.

THe UppeR OHIO RIVER
VALLEY PROJECT

The Upper Ohio River Valley nia. Inaddition, ambient monitoring
mentally sound component of the Project (UORVP) represents the will be carried out at the FETC
largest part of FE's ambient moni- facility located about eight miles

toring activities, and will involve in-

south of Pittsburgh.The UORVP

stallation and operation of ambient monitoring network should be installed

fine particulate monitoring sitesinan and operating by early 1999.

FEWi”activelycontributetoEPA1S area encompassing eastern OhiO,
monitoring effort through the in- northwestern West Virginia, and
stallation of several monitoring western Pennsy|vania_ The purpos
“supersites.” These monitoring sta- of the UORVP is to better under-
tions will be equipped with filter- - stand the relative contribution of lo-
based and continuous ambientca| and regional anthropogenic and
monitoring devices(Figure 1) to  piogenic emission sources in the UP-\1ountain National Park in Tennes-

per Ohio River valley region on see and in Atlanta, Georgia. This

These stes could be used 1o monfiol SSCAICh S aimed atproviding a et
other pollutants. such as ozone Orter understanding of regional haze

P ’ . issues and human exposure to fine
mercury. EPA has projected that the

L : ) particulates in the southeastern
regionis susceptible to high mercury United States. Italso will provide an
deposition. '

excellent opportunity to compare
Final siting of the monitoring stations variations in ambient P concen-
is currently being determined. One tration and composition with the data
site will be upwind of the upper Ohio from the geographically and climati-
Riverindustrial corridorto provide an cally distinct UORVP.
air quality “baseline.” Other moni-
toring sites, as shown iRigure 2 FE ConTROL AND EMmISSIONS
are being considered at key down- RESEARCH
wind locations. The network would The FE program will continue de-
include rural (non-urban) sites and anye|oping cost-effective emissions
urban site in Pittsburgh, Pennsylva- ¢qniro| technology for coal-fired util-
ity boilers. Thiswillinclude an R&D
portfolio of advanced technologies
for controlling both primary particu-

Through an Interagency Agree-
ment with the Tennessee Valley
eAuthority (TVA), FE will continue its
collaborative efforts with the electric
power industry through PMmoni-
toring projects in the Great Smokey

Figure 1. An ambient PM  monitor

Figure 2: UORVP candidate

collect samples for detailed chemical monitoring sites

characterization. Meteorological in-

formation, such as wind speed and Som T late matter and secondary fine par-
direction, temperature, and relative 27 OH | PA s, ticulate precursors, should further

humidity, also will becollected to & [6] R, restrictions be placed on coal-based
allow for source attribution and ; [1] X power systems. In addition, under
regional-transport modeling. -" Steubenville A A Ppittsburgh | the TVA Interagency Agreement,
Similar research programs are be- H : FE will investigate formation z_;md
ing supported by North American ' W _transport of secondary fine part!cles
Research Strategy for Tropospheric 5 J in the pIur_ne of a large coql-ﬁred
. ’ power station. This effort will also

Ozone, the electric-power industry,
and others. EPA, Electric Power
Research Institute, and local and statg
environmental agenciase working
closely with FE in designing and
implementing its monitoring program
to ensure that it addresses the mos
critical research needs, including
those identified in the NRC report.

~
Sonm

Eastern OH

NouokrwbhpE

.
. WV s’
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Proposed PM, ;Monitoring Sites
. Urban Pittsburgh, PA
Holbrook, Greene Co., PA

Monongalia Co., WV
FETC—-Pittsburgh, PA
Pittsburgh—North, PA
Pittsburgh—East, PA

assess the impact of low-Nj®urn-
ers and wet flue-gas desulfurization
technology on emissions of sec-
ondary PM  precursors and their
subsequent conversion to fine par-
ticulates. Finally, the FE program
will include characterization of pri-
mary particulate emissions in a 10-
MWe pilot-scale coal facility.
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CARBON OFFSETS CREATE Feinstein described the seven-year-
old Global Environmental Facility
BusiNess OpPORTUNITIES FOR CCTs (GEF) and Prototype Carbon Fund

] o _ o ~as two mechanisms for financing
Trading of CQcredits with developing countries, in order to meet emissiongreenhouse gas emissions reductions.

caps mandated by the Kyoto Protocol, could represent a “win-win” option f@ginstein pointed out: “Because large
countries and technology suppliers such as the United States, accordingy@stmentsin coal are routinely made
speakers at the Sixth Clean Coal Technology Conference. The primgiythe private sector in the develop-
flexible mechanism in the Kyoto Protocol that would permit such tradggworld, GEF might be able to apply
between Annex lindustrialized countries and developing countries is the Clgadiciously some of its very limited
Development Mechanism (CDM). However, provisions for emissions tradigsources to reorient investments re-
would not, at the earliest, be defined until COP-4 in Buenos Aires this comipging to coal to something more
November. To be implemented, the Kyoto Protocol must be ratified amoggmpatible with climate change con-
a subset of countries including the United States. cerns.”GEF might provide, for ex-

The Kyoto Protocol provides a framework for important market-baseMPle, theincremental costof IGCC
instruments for CQemission control, such as emissions trading and CDMVer @ standard pulverized coal
Global emissions trading is envisioned as similar to the U.S. acid rain tradid@Wer plant incases where coal is
program, while CDM would give offset credits for specific projects. Thé&l€arly the fuel choice. GEF could
Clinton Administration estimates thatinternational emissions trading could @fignt the difference in life cycle
U.S. compliance costs by some 60-75 percent, with CDM providing anotH&Sts of the two options after com-
potential 20-25 percent reduction in these costs, creating a $14-23/ton tradi@§{ng present values.
price for carbon equivalent emissions. CDM is seen has having the mosthe Bank’s Prototype Carbon
incentives for CCTs since it is project-based and would permit investmentifind, seen by South as a powerful
the fastest growing developing countries. However, formalization of rules, i.gol for implementing Kyoto, was in
how credits would be counted and claimed, must occur before there will gnning before the Protocol was
reason for much optimism about implementation. Rules of trading would Bjned and builds on experience in
determined by 168 countries, 130 of which are not affected by the Protoggancing voluntary COreductions.
and according to some conference participants, may not fully understapgl implement Kyoto, the fund is
market principles. Attendees reported that, atthe presenttime, only the Unié@isioned as a trust fund struc-

States and Japan support CDM. tured similarly to a closed end

David South of Energy Resources International, Inc., emphasized tfagtual fund. Dividendsould be in
trading is not in itself a method to reduce emissions, but rather a way to briRgs ©f CQ equivalent instead of
about these reductions more cost effectively. Without trading, more stringéi@ilars.  Feinstein anticipated that
command and control-type regulations would be required to achieve comjle Prototype Carbon Fund would

ance with Kyoto, as well as sequestration and other advanced technolo§iesable to buy one ton of carbon
beyond what we have today. equivalent at between $10 to $20,

. ) ) whereas projected abatement costs
South described both the buyer and suppliers of offsets as capturing pagefs ton of carbon equivalent in

g“s_urplus”created by a costto the buyerthatis less th_gal@(ﬂament gosts OECD countries could range up to
in hisown cou'ntry. The de_veloplng pountry seller obtz_ilns accessto |m.prov§§o and even higher as the global
technology_ with Iocal/reglonal envwonme'ntal benefits, such as partlcul%rket develops.

control, which may be more important to him than greenhouse gas reduction. .

From a coal perspective, the developing country wants advanced technologieé\though the opportunity, pros-
thatincrease conversion efficiencies, and provide fuel and product flexibilifyeCts, and timing will not be known
Buyers of offsets, on the other hand, are looking for good investmetfttil the rules for trading mecha-
opportunities and to make sure they are getting what they paid for in termd§ims are defined, coupling CCT

CO, reduction, along with a good system for certifying these credits. ~ Investmentwith a C¢xredit could,
] ) o as South noted, keep coal “in the mix
Two conference speakers described mechanisms being implemented aBWEeneration,” and a savings in the

World Bank that could allow the Bank to play animportantrole ing@@ing range of $10 to $30 a ton could make
scheme as a possible brokathoughconference agindeegxpressed concern g projects potentially financeable.
that the Protocol does not endorse thesehar@sms. The Bank’s Charles
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This summer, the Gore/Mbeki Binational Commission (BN
willmeet in the United States to discuss the progress of varj
jointactivities, including several energy projects in which D
Office of Fossil Energy (FE) has played animportant coordi
ing and technical advisory role.

)

us

FE’sinvolvementbeganin 1995 as part of President Clint
Mission to South Africa on Sustainable Energy and Empo
ment. Since then, FE has been closely involved in four activ
— low-smoke fuels, integrated energy efficient housing,

_ bed methane, and the southern African regional power p
FETC'’s Mark Freeman trains a community Only 55 percent of Republic of South Africa (RSA) homg
leader to check the carbon monoxide levels of a have access to electricity, prompting the country to undert
paraffin stove. a massive electrification program. Since RSA has vast

serves of coal, the expanding electricity market presdnts

opportunities for advanced U.S. coal burning technologies

Low-smoke fuels — particularly processed solids for residential burning — are closely allied tothe RSAp
for energy efficient housing. FE is working with other DOE offices and the U.S. Agency for Intern
Development (USAID) to assist RSA in fully integrating their house-building and electrification programsi
overall energy planning framework. FE supports RSA’s low-smoke fuels program through the RSA Depg
of Minerals and Energy (DME). The goal is to develop policies to stimulate household use of low-smo
which currently represent only one percent of the low-grade coal burned in RSA townships. FE also suppo
intervention efforts, such as repairing existing stoves or using improved stoves, and educating residents abg
monoxide and other household energy environment safety and health issues. In 1996, joint workshops t
low-smoke fuel issues were held in Pittsburgh and Pretoria, and involved over 60 U.S. and RSA organ

With USAID travel support, an FE engineer provided on-site technical support for a portion of DME’s n

scale 30-day evaluation of social acceptability and ambient air quality as three low-smoke fuels were intTEduced

in Qalabotjha township during July 1997. The engineer also visited both shack-type dwellings and D(
USAID-supported energy-efficient housing projects in Kutlwanong township in Kimberley to evalua
suitability of existing stoves for new, more air-tight energy efficient housing.

Data from the township demonstration and FE experts’ findings have helped identify necessary fo
activities. The International Institute for Energy Conservation (IIEC), Pretoria Office indicated that its Marc
workshop, funded by USAID — “Identifying Avenues of Intervention on Indoor Air Quality in Low-Income S
African Households” — was held largely in response to the FE survey findings.

Elsewhere, FE has been cooperating with U.S. Trade and Development Agency (TDA) and DME in the
Minerals Trust Project, a first-ever TDA- and private sector-funded feasibility study for coalbed methaner
inthe RSA. The recovery process also has potential to provide clean water for household and agricultur
addition, aFE’surging,RSA has agreed tvaluate their coal bed methane resources as they pursue their
coal resource evaluation. A final RSA activity is the South African Region Power Pooling Project wherg
acts as technical advisor in a USAID-funded effort by Purdue University in regional electricity trade mog
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TDA Joins DOE IN SupPoRTING BRrAziL’s QUEST FOR CLEAN ENERGY

Following over a years’s effort, during which the DOE Officel|§
Fossil Energy (FE) provided significant guidance, support, &

grant of $470,000 for a feasibility study for a new coal-fired po
plantin Brazil. The grant will be awarded to Copelmi Mineracs
S.A., one of Brazil's largest coal producers.

Recently, U.S. DOE’s Office of Import and Export and t
Southern States Energy Board (SSEB) co-sponsored a Confe
il in Atlanta, Georgia, to promote the many business opportun
Governor Underwood of West Virginia involved in the multi-million dollar projects planned in Brazil. T
(center) and Brazilian industrialists confer  Conference was opened by the Honorable Luis Lauredo,
on coal investment opportunities at Atlanta. presijdential Appointee and Federal Representative to the S§
conference. The Honorable Cecil Underwood, Governor of West Virginia &
Chairman of the SSEB, gave the keynote address. Duringj

conference, Robert Kripowicz, Principal Deputy Assistant for FE, said that Brazil’s demand for coal-fired

reform...bode well for attracting foreign capital,” he added. Barbara McKee, Director of FE’s Office of In
and Exports, presented a paper on the Memorandum of Understanding being developed between the Un
and Brazil on clean coal technologies.

The new coal-fired powerplantis to be located near the Seival coal mine in Rio Grande do Sul. The areais
third most populous and industrialized state, and is experiencing rapid industrial growth. Average

advice, the U.S.Trade Development Agency (TDA) announc\e‘ma

the
EB.

d

the
ower
generation could require billions in investment by 2015. “The positive steps you are taking toward privatizaEn and

orts
d States

Brazil's
2nergy

consumption for the state is at approximately 3,000 MW while it only produces 700 MW. Total cost of tige new

mine-mouth plantis estimated at $400 million.

When the project is finally approved, engineering, new generation equipment, instrumentation, c(
construction, and management services will all be open for bidding to U.S. firms. TDA also recently ap
another grant in the amount of $140,000, cost-shared with mine owner Copelmi Mineracao, to study Sej\
mine development options.

UKRAINE CONFERENCE HIGHLIGHTS FINANCIAL RECOVERY,
OBstACLES TO POWER SECTOR DEVELOPMENT

On April 21-22 , 1998, some 160 attendees (30 from the U.S.) participated in the Ukraine/U.S. Joint Con
on Ukraine Clean Coal Power Plant Upgrade Opportunities, held in Kiev. The conference was co-spon
U.S. DOE, U.S. Agency for International Development, and the Ukrainian Ministry of Energy and Electrifi
(MINENERGO). The conference was held to report on the recently finished study on upgrading the an
fired Lugansk Power Station in eastern Ukraine with the goal of obtaining World Bank financing, and to ﬂ
a forum for exchange of information among Ukrainian government and power sector officials and v
companies interested in rebuilding that country’s aging coal-fired power sector.
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The Lugansk plant, like most other coal plants in the Ukraine, is in worn condition due to its age and ogﬂaration

with high-ash anthracite coal. The joint-country Clean Coal Task Force has recommended one of the pla
200-MW plant boilers be refurbished to burn specification coal, while two new 62.5-MW circulating fluidize
boilers be equipped to burn waste fuel. A new wastewater treatment facility and upgraded coal handling
would be installed. Under the Task Force’s scenario, a World Bank loan would cover 60 percent of projef
The completed Lugansk engineering and economic study, however, will not be reviewed by the World Ba
Ukraine comes into compliance with provisions contained in existing loans from the Bank.
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Office of Fossil Energy Assistant Secretary Patricia Fry Godley spoke at the conference, commending
for their effort to revitalize the Ukrainian power sector through privatization, and drawing parallels betw
Ukrainian and U.S. efforts to increase competition in the power sector. The Ukrainian government
decidedto sell a significant share of its holdings in generating companies to private investors, which shoul
utility sector raise capital for plantimprovements. Donbassenergo, a utility collaborating in the Lugansk stt
been selected to be one of the first generating companies to allow private investors to buy shares.

Speaking at the conference, First Deputy Minister of MINENERGO Vladimir Luchnikov assured invest
his government is committed to change and to an “investor-friendly” climate in the power sector. A Fi
Recovery Plan is in progress for the power sector, which would reduce costs of electricity production a
reduce transmission losses including electricity theft, change pricing to allow for profits to generators, and
payment systems/reduce barter. Foreign investors spoke of the severe problem of non-payment in the ¢
countries of the former Soviet Union. In Kazakhstan, for example, newly privatized generating companies
generation until payment is received. It was reported that this drastic action had the desired effect of ing
payment for electricity.
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An exhibit showing technologies developed under the DOE Clean Coal Technology Demonstration Progfgm was

displayed during the conference. This presented several technologies that could be implemented to ag
MINENERGO goals for the Ukraine power sector. Following the conference, U.S. and Ukrainian officials ¢
to develop a Memorandum of Understanding to permit continued cooperation in fossil energy resea]
development.

UNiTep NAaTioNns CCT Stupy Tour

At the request of the United Nations Economic Commission for Europe, the U.S. DOE Office of Fossil B
conducted a study program for 11 coal technology specialists from Central/Eastern Europe and Russig

omplish
reed
h and

hergy
(9 from

an Coal

Czech Republic, 1 from Poland, and 1 from Russia). The program consisted of attendance at the Sixth C
Technology Conference in Reno, Nevada, followed by site visits to Babcock & Wilcox facilities in Ohio, W|
River IGCC Projectin Indiana, the DOE Power Systems Development Facility in Alabama, and Homer Ci
Preparation and Ebensburg CFB Projects in Pennsylvania. The visitors were given the opportunity to hex
and environmental policy presentations regarding fossil fuel use in advanced power plants both in the Unitg
and abroad. The final day of the tour was spent at DOE, Office of Fossil Energy headquarters discussir]
joint activities, such as workshops and conferences.

bash
Coal
energy
States
future

FETC CeLeBRATES 50TH ANNIVERSARY

DOE's Federal Energy Technology Center (FETC), in conjunction with the Department of Labor’s Mine|Safety
and Health Administration, and the Department of Health and Human Services’ National Institute for Occupational

Safety and Health, hosted 1,500 visitors during a site-wide open house on May 15-16, 1998, which include
demonstrations, and exhibits at the FETC Bruceton Research Centerin Pittsburgh, Pennsylvania. Visitorsi
14 school groups on May 15, followed by the general publicon May 16. The open house marked the 50th ann
of FETC. On May 21, 1948, the former U.S. Bureau of Mines (a predecessor agency) held a dedication ge

dtours,

ncluded
iversary
remony

forthe Bruceton Center, which consisted of synthetic liquid fuel laboratories and pilot plants. From those beginnings,

the site has become a preeminent center for mining and energy resources.
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¢ ¢+ NoOVEL CONCEPTS AWARDS ¢ ¢ ¢

On April 29, 1998, the Department of Energy (DOE) announced the selection of 12 research projects that will receiv€@ants for
sequestration projects to explore cost-effective capture and permanent disposal of greenhouse gases. In announcing the gral
Secretary of Energy Federico Pefia noted that this first step may lead to realistic technologies that may “make it edsiétefdr th
States and other nations to implement effective greenhouse gas reduction strategies.” The request for proposals was annount
last September, and 62 were received. In the Administration’s proposed Fiscal Year 1999 budget, DOE recommends expansion
carbon sequestration research, focusing on the science of carbon management as well as on the application of innowedse techniq
for removing and permanently storing carbon gases.

The dozen selected projects include the use gfaB€orbing algae growing on artificial reefs or encased in bioscrubbers, disposal
of greenhouse gases in deep aquifers on the ocean floor, and innovative chemical processes and membranes thgfseparate CO
the flue gases of fossil fuel power plants and factories. Each project will receive approximately $50,000 for the mijtiatiptiesse
projects that proceed into development receiving up to $1.5 million each. The projects and their sponsors are:

¢+ pH-Neutral Concrete for Attached Microalgae and Enhanced Carbon Dioxide Fixation — Louisiana State University,
Baton Rouge, LA- Study of capture of C(y microalgae supported on artificial reefs. A portion of the carbon in the
biomass will be permanently sequestered in the deep ocean.

¢ Large-Scale CQTransportation and Deep Ocean Sequestration — McDermott Technologies, Inc., Allianee SDidly
the viability of large-scale CQransportation and disposal, to extend application of pipe-laying technology well beyond
currentdepth limit of 1,300 meters.

¢ Recovery of Carbon Dioxide in Advanced Fossil Processes Using a Membrane Reactor — Research Triangle Institute,
Research Triangle Park, NG Develop an inorganic, palladium-based membrane device that re-forms hydrocarbon fuels to
mixtures of hydrogen and G@nhile separating the high-value hydrogen.

¢ Low Cost Bioscrubber for Greenhouse Gas Control — Michigan Technological University, HoughtenDiNelop a
novel, algae-growing bioscrubber that could be retrofitted to existing power plants or applied to new plants, to consume
CO, (and possibly other greenhouse gases).

¢+ Novel Systems for Sequestering and Utilizing €Qniversity of North Dakota Energy and Environmental Research
Center, Grand Forks, NB- Develop new chemistry and catalysts to converf ©@seful polymers in industrial quantities.

¢ Sequential Carbon Dioxide Removal from Stack Gases and Sequestration Using Coal Seams — Northwest Fuel
Development, Inc., Lake Oswego, ©RDevelop a unique system to remove and sequestgbyidjecting power plant
flue gas into abandoned coal mines and using residual coal in the mines to filter out and retain the carbon dioxide.

¢ Optimal Geological Environments for Carbon Dioxide Disposal in Saline Aquifers in the U.S. — The University of Texas at
Austin, Austin, TXx— Study the potential for long-term disposal of @®saline aquifers in the United States where
geological conditions promote the greatest probability of success.

¢ Experimental Evaluation of Chemical Sequestration of Carbon Dioxide in Deep Aquifer Media — Battelle, Columbus, OH
— Study deep-well injection of supercritical phase, @aquifers deeper than 800 meters with no known economic
resources; determine the fate of injected @Qiifferent aquifer settings.

¢ CO, Capture from Industrial Process Gases by High-Temperature Pressure Swing Adsorption — Air Products and Chemi-
cals, Inc., Allentown, PA- Develop low-cost technology to capture 3@m flue gases and other process gases (including
new water-tolerant, high-temperature sorbent materials and new processes).

¢ The Removal and Recovery of Carbon Dioxide from Syngas and Acid Gas Streams in an IGCC Power Plant for the Reduc-
tion of Greenhouse Gases — Tampa Electric Company, TampaEWaluate the technical and economic merits of
alternative systems that could be demonstrated at the Polk Power Station Integrated Gasification Combined Cycle (IGCC)
plant (since IGCC provides an opportunity for (@pture when oxygen rather than air is used).

¢ A Novel CQ Separation System — TDA Research, Inc., Wheat Ridge--©@velop a sorbent energy transfer system in
which fossil fuel (either gasified coal or natural gas) transfers its energy to reduce a metal oxide, producing steam and high-
pressure COthat can be sequestered with little additional compression energy.

¢ Landfill Operation for Carbon Sequestration and Maximum Methane Emission Control — Institute for Environmental
Management, Inc. (IEM), Palo Alto, CA Aecelerate production of and capture methane from landfills using surface
membrane covers. Techniques will promote decay of landfill wastes to provide more rapid and complete methane generation

UrPcOMING EVENT

July 21-23, 1998  Advanced Coal-Based Power & Environmental Systems Conference
Location:Morgantown, West Virginia
SponsorlJ.S. Department of Energy, FETC
Contact: FETC Conference Services, 1-800-553-7681
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StAaTUS OF AcCTIVE CCT DEMONSTRATION PROJECTS

ENVIRONMENTAL Jacksonville Electric Authority (formerly fullload, in conjunction with the NGnd SQ
York County Energy PartnerspfCFB Dem-  reduction system tuning and trimming, is
ConTroL DEevices onstration Project.On September 29, 1997, underway. (Healy, AK)

DOE signed an agreement with Jacksonville . .
Electric Authority to cost-share refurbish- Arthur D. Little, Inc. —Coal-Fueled Diesel

ment of the first (Unit 2) of two units at North Epgine I?emonstration Projech 6,0% ‘,’e'
Side Generating Station. Capital cost of S9N review was held at the University of

repowering Unit 2 is $309 million, of which Alaska. The projectis on schedule for deliv-
DOE'’s cost-share is $74.7 million, or 24%. €Y of the l8-cyI|nder_coaI-d|eseI engine in
Construction is planned to begin in March November 1998. (Fairbanks, AK)

1999, with operation in early 2002, and two
years of opefations. Activitigs are underway CoAL PROCESSING
to draft an Environmental Impact Statement. For CLEAN FUELS
(Jacksonville, FL)

Southern Company Services, Inc-Dem-
onstration of Advanced Combustion Tech-
niques for a Wall-Fired Boiler.Long-term
testing of the advanced overfire air (AOFA),
low-NO,_ burners (LNB), and combined
LNB+AOFA systems are complete=inal
testing of GNOCIS in a closed-loop con-
figuration is continuing. The project was
extended to allow completion of thenal
Report. The Final Report for Phases 1-3
has been received and is being reviewed. Custom Coals International — Self Scrub-
(Coosa, GA) Clean Energy Partners, L.P.—Clean En-  bing Coal: An Integrated Approachto Clean
New York State Electric & Gas—Milliken ergy Demonstration ProjectClean Energy  Air. The plant has temporarily halted opera-
Partnership is restructuring the Project Teamtions due to financial and environmental con-
to incorporate a new site and host in centralstraints. Tanoma Coal Sales, Inc., of Latrobe,
lllinois. (Site pending.) Pennsylvania, has offered to buy the site and
continue the project. The project was re-
cently resturctured and negotiations are con-
tinuing. The planthas processed over 650,000
tons of raw coal and shipped over 400,000
tons of clean coal product. (Central City, PA)

Clean Coal Technology Demonstration
Project.High-sulfur (4%) coal testing began
in May 1998. Reports on ESP performance
and LNCF-3 testing have been completed. sjerra Pacific Power Co.— Pifion Pine

(Lansing, NY) IGCC Power Project.Sierra Pacific Power
Company has achieved short-term operation
of gasifier island on Utah coal. Various me-
Control. Preliminary testing was performed chgnical, instrument., el el isgues are .
in early February. Short-run tests showed being addressed to improve operation. TheRosebud SynCodl Pgrtnershlp — Ad-
that NQ, could be reduced an additional 35- p!ant continues to operate in the gas com-vanced Coa}l Conversion Propgss (A(;CP)
bined cycle mode. (Reno, NV) Demonstration.The ACCP facility contin-
ues to process raw subbituminous coal, pro-
ducing over 1.4 million tons of SynCéal
product to date. Nearly 1.3 million tons has
been supplied to customers, including indus-
tries (primarily cement and lime plants) and
utilities. Rosebud SynCoal Partnership has
NOXSO Corporation —Commercial Dem- . Y~signed aletter agreement with Montana Power
onstration of the NOXSO SMIO, Removal anclwas scheduleltz)to MEULITNNED) (@ Sl InCompany’s Colstrip Unit No. 2 to design,
Flue Gas Cleanup SysterDiscussions are Mz L2REL - (Al L) install, commission, and operate a pneumatic
ongoing with a major utility to re-site this \wabash River Joint Venture — Wabash injection system for Colstrip UnitNo. 2. The

New York State Electric & Gas— Micron-
ized Coal Reburning Demonstration for NO

40% at the Milliken demonstration unit.

Further testing with different LNCF Il pri-  Tampa Electric Co.— Tampa Electric Inte-
mary and overfired air settings is rescheduledgrated Gasification Combined-Cycle Project.
until the July-Augusttimeframe. Long-term Between January and March 1998, the unit
testing at Kodak was scheduled to begin inyas in operation 1,600 hours and operated
June 1998. (Lansing, NY and Rochester,NY) on syngas 94% of the timeThe unit is

currently undergoing a maintenance outage

project. (Site pending) River Coal Gasification Repowering Project. Pneumatic injection system would inject
The plant produced its one trillionth Btu SynCoa productonasteady basisto Colstrip
ADVANCED ELECTRIC of synthetic gas for the month of March. Unit No. 2. (Colstrip, MT)
Power GENERATION This milestone is significant in that no Air Products Liquid Phase Conversion

. other single train coal gasification plantin
City of Lakeland, Departmentof Water&  the world has reached such a production
Electric Utilities —Mclntosh Unit 4A PCFB level in Sing|e calendar month Also in
Demonstration Project, andicintosh Unit  March, Wabash set a record of continuous

4B Topped PCFB Demonstration Project. hours of coal operation at478 hours. (West . - -
These projects have beenrestructured and reTerre Haute, IN) April 2, 1998. A record setling, 65-day

sited to Lakeland, Florida. Foster Wheeler i @f cqntlnuous operatl.on L g
gave the City of Lakeland a turnkey proposal Alaska Industrial Development and Ex- ~ Pleted later in the month. Since being re-
to build a PCFB plant at Lakeland’s Mcln- PortAuthority —Healy Clean Coal Project. ~ Startedwith fresh catalystin December 1997,
tosh Power Plant. The City of Lakeland and Since startup of the entrained combustion the demonstration facility has_ pperated at
DOE have signed both cooperative agree-System on coal in January 1998, the plant isgreater than 99 percent availability. The rate
ments. The City of Lakeland is negotiating operating well at full-load, or 62 MW (gross). pfdecllne in catalyst activity since the restart
with Foster Wheeler on the turnkey contract, Continuous emissions monitoring system iS generally less than 0.4 percent per day.
(Lakeland, FL) certification testing was completed, and en- Process fo\“ab_le studies are currer_nly under-
trained combustor characterization testing atWay- In its first year of operation, the

Company, L.P. - Liquid Phase Methanol
Process Demonstration Project.The
LPMEOH™ Process Demonstration Facil-
ity completed its first year of operation on
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LPMEOH™ Process Demonstration Facil- the variable coal flow caused the trial to be CiLeaN CoaL Tobay
ity produced over 15 million gallons of metha- suspended in early June. The “Pulverized
nol, nearly all of which was accepted by Coal Trial” datais currently being evaluated.
Eastman Chemical Company for use in down- The Sanborn coal, a Colorado “B” seam coal
stream chemical processes. (Kingsport, TN) has been selected for “Western Coal Trial.” | | U.-S. Department of Energy (FE-24)
(Burns Harbor, IN) Washington, DC 20585
| NDUSTRIAL APPLICATIONS Editor: Phoebe Hamill
CPICOR™ Management Company,
Bethlehem Steel Corporation-Blast Fur- L.L.C. —Clean Power From Integrated Coal/ || Comments are welcome and may
nace Granulated Coal Injection System Project. Ore Reduction. CPICORM continues to | | P€ submitted to the Editor.
The “Pulverized Coal Trial” was initiated in pursue licensing issues regarding direct|| FAX: 202-586-7085
April as planned. During the entire month of ironmaking technology, in order to proceed . |
May, operating personnel struggled to keep with proje(?t design ar?g permitting a(F:)tivities. \l/?slgg_g?a;ll_ggé%uga?]dGaSSﬁ f([))re af Relay
the coal conveying lines open to the tuyeres. (Vineyard, UT) 202-586-6099 (1"TY)
The instability of the furnace operation and
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CoMPLETED CCT DEMONSTRATION PRrROJECTS FINAL REPORTS

Environmental Control Devices

* 10-MWe Demonstration of Gas Suspension AbSorptiBirRol, INC. ........c.eeeeiiiiiiiiiie e NTLS #DE960003270
« Confined Zone Dispersion Flue Gas Desulfurization Demonstrat8echtel Corporation .............cccceeecvveeenen. DOE/PC/90546-T10
« LIFAC Sorbent Injection Desulfurization Demonstration ProjelctkAC—North America (Vol. Il only) ............ NTIS #DE96004421
« Advanced Flue Gas Desulfurization Demonstration Projéatre Air on the Lake, L.P. ........cccooiiiiiiiinnennns NTIS #DE96050313
« Demonstration of Innovative Applications of Technology for the CT-121 FGD Process —

Southern CoMPAaNY SEIVICES, . IMIC.........uiiiiei ettt e e e e ettt e e e e s sste e e e e e aanteneeaesaannneeeeeeannsseemmmnnene] In. Preparation
» Demonstration of Coal Reburning for Cyclone Boiler NEdntrol —The Babcock & Wilcox Company ... In.Review
* Full-Scale Demonstration of Low-N@ell Burner Retrofit The Babcock & Wilcox Company ...................... NTIS #DE96003766
* Evaluation of Gas Reburning and Low-N8urners on a Wall-Fired Boiler —

Energy and Environmental Research COrporation ...............ooooi i eemmcmmmeeeen e s Not Yet Available
» Demonstration of Selective Catalytic Reduction Technology for the Control pEN@sions

from High-Sulfur Coal-Fired Boilers Southern Company Services, INC. ........cccoiiiiiiieiiiiiiiiee e NTIS.#DE97050873
« 180-MWe Demonstration of Advanced Tangentially Fired Combustion Techniques for the Reduction

of NO, Emissions from Coal-Fired BoilersSeuthern Company Services, INC. .........c.ccoocvviiniiinniiinnnn, NTIS.#DE94011174
* SNOX™ Flue Gas Cleaning Demonstration Proje&BB Environmental SyStems ...........cccccveeiiiiiiiieeininnee. NTIS. #DE94018832
« LIMB Demonstration Project Extension and Coolside Demonstratidre-Babcock & Wilcox Company ........ NTIS #DE93005979
* SO-NO_-Rox Box™ Flue Gas Cleanup Demonstration Projeidte-Babcock & Wilcox Company ................. NTIS #DE96003839
« Enhancing the Use of Coals by Gas Reburning and Sorbent Injection —

Energy and Environmental Research COrpOration ...........c...ooiooiiiiiiee it memmmmmmmeee e In Preparation

* Integrated Dry NGJISO, Emissions Control SystemRublic Service Company of Colorado In.Preparation

Advanced Electric Power Generation

« Tidd PFBC Demonstration Projecihe Ohio PoOwer COMPANY .........coeeeiiiiiiiieeiiiiiiieeeseiiiieeeeesnereeee s e ssveeeas NTIS. #DE96000650

« Nucla CFB Demonstration Projecil+i-State Generation and Transmission Association, Inc. .................. DQE/MC/25137-3046
Coal Processing for Clean Fuels

« Development of the Coal Quality Expert™\BB Combustion Engineering, Inc., and CQ INC. ..........cccccveveerinnenn. In.Preparation

¢« ENCOAL® Mild Coal Gasification ProjeCtENCOAL® COrPOIatioN ...........ceerveeeriereiiiieeenieeeeneeessseeeeseeeesnneeessseeess #DE98002007*

Industrial Applications
« Advanced Cyclone Combustor with Internal Sulfur, Nitrogen, and Ash Control —
(7= 1 N =Tol W @0 ] oTo] =i o] o N PSR NTIS #DE92002587/92002588
* Cement Kiln Flue Gas Recovery Scrubb&assamaquoddy Tribe ..o NTIS #DE94011175/94011176

Publications are available to the public from the National Technical Information Service (NTIS), U.S. Department of Cor28%eiraet 5
Royal Road, Springfield, VA 22161, (703) 487-4600. For a copy of the “DOE/MC” report, contact: Library, FETC-MorgantovzolB64.0
Ferry Road, Morgantown, WV 26507-0889, (304) 285-4184. For a copy of the “DOE/PC” report, contact: Library, FETC-P#&86urgh,
Cochrans Mill Road, Pittsburgh, PA 15236-0940, (412) 892-6819. * ENCOAL Report is available on the Internet at www.ddgeagov/bri
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