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Project NeEws BYTES

Healy Clean Coal Projectcom-
pleted an important test in Novem-
ber 1999. The plant achieved a
capacity factor of over 95 percent
based on 50 megawatt power outpu
over the period, whileneeting envi-
ronmental permitrequirements. The
test demonstrated that the facility

has achieved operations and capac|
ity factor objectives typical for a |

waste coal-fired power plant. In

fact, the plant reached the milestone

of 91,800 MWh of electricity gener-
ated 10 days ahead of schedule.

In Septembet999 thel8-cylinder
Coltec engine at th€lean Coal
Diesel Demonstration Project lo-

A NEWSLETTER ABOUT INNOVATIVE TECHNOLOGIES FOR COAL UTILIZATION

BETHLEHEM STEEL SUCCESSFULLY
CoMPLETES DEMONSTRATION

The Blast Furnace Granu-
lar Coal Injection (BFGCI)
System Demonstration Plant,
located at Bethlehem Steel
Corporation’s facilities in
Burns Harbor, Indiana has
completed test operations and
has accomplished its demon-
stration objectives. The
BFGCI technology involves
injecting coal directly into an
iron-making blast furnace,
thereby reducing the need for coke on approximately a pound of coke for a
pound of coal basis, and replacing natural gas used to maintain temperature
of the iron-making operation.
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Burns Harbor blast furnaces at night

The objectives of this project were to show the advantages of injecting
granular rather than pulverized coal and to determine the effect of coal grind

cated at the University of Alaska, size and coal type on blast furnace performance. After three years of
Fairbanks, successfully completed operation, the demonstration has shown that granular coal performs better
its initial checkout test on fuel oil in  than pulverized coal in large blast furnaces; the energy consumption to
preparation for coal-fuel operation produce granular coal is 60 percent less than that required to pulverize coal,

See “News Bytes” on page 3...
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and blast furnace operation with low volatile coal is superior to operation
with high volatile coal. Inthe Burns Harbor demonstration, the higher blast
furnace sulfur load and slag volume resulting from coal injection also did not
cause any operating problems. In fact, replacing 40 percent of the coke with
coal has major environmental benefits.

This commercial-scale demonstration is managed by DOE'’s Office of
Fossil Energy under a cooperative agreement with Bethlehem Steel Corpo-
ration. The DOE selected the BFGCI project in CCT Round lll, and the
Cooperative Agreement was awarded in November 1990. Construction
began in September 1993 and was completed in January 1995. Test opera-
tions commenced in November 1995 and were completed this year.

The principal purpose of a blast furnace is to smelt iron ores to produce pig
iron, the primary ingredient in the production of steel. Other raw materials
consumed in the smelting process are coke, which is the primary fuel and
reducing agent; limestone, whiabts to flux the earthy constituents in the
iron-bearing ore and coke ash to form a slag; and hot air and oxygen, which

See “Bethlehem” on page 2...
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....Bethlehem continued process produces a cleaned, low-Btuand can utilize a wide range of com-
support combustion of the coke. Thegas for in-plant use. mercially available coals. The tech-
slag, containing most of the impuri- nology was developed jointly by
ties from the raw materials, is British Steel and CPC-Macawber.
skimmed from the molten pig iron ironmaking process. Replacing aBrltlsh Steel has granted exclusive
and used as aggregate for roadfill - . rights to market BFGCI technology
portion of the coke with coal offers )
or cement manufacture. Thus the; . _worldwide to CPC-Macawber. CPC-
. _ o increased furnace throughput. Since .

sulfurintroduced by the direct injec- - Macawber also has the right to sub-
ti f | in the BFGCI coal is cheaper than coke, the raWlicense BFGCI rights to other
lon of coatin the PTOCESS material costs are lower. Coalinjec- . g

becomes a constituent of a useful organizations throughout the world.

tion is also significantly less expen- ~' 7"
by-product. sive than injection with natural gas, British Sieel <_and CPC—M_ac_aWber
have recently installed a similar fa-

The BFGCI technology also im-
proves the economics of the

Conventional ironmaking requires as had been practiced at Burns Har‘cility atU.S. Steel's Fairfield, Ala-

bama blast furnace.

the use of coke, which is made from bor prior to this demonstration
coal by a process that, if uncon- project.
trolled, can release significant emis- At current prices of natural gas /i

sions of airborne impurities. These coke and coal, the savings aril

emissions may occur from leaks in about $6.50 per NTHM totalling

?OOC;.S’ Iids,kor_ offtarlfe pir:(es, from $34 million/year. Bethlehem Stee
eeding coke Into the COKe OVENS, pio\ e that coke and natural ga

and dfrotm rdemovmﬁ_ th(_at CQtEe epd- prices willincrease overthe year -.['
productandguenching itwith water. thereby increasing the cost adiiiss &

In the demonstration project, two vantage of the BFGCltechnolog '!| [ s
high-capacity blast furnaces, Units in the future. il |

' i

ﬁ a?)d DPa}t Bethlehem St?.el y dBu.rr;]s The coalinjection facilities have '.['

BEEB 8: ahnt, Ivvere Irgetrc; ftte }:N ' pheen retained and continue to off

technology. Each unithas a g 10 on 4 commercial scale

production capacity of 7,000 nettons Burns Harbor. BEGCI technol-

of hot metal (NTHM) per day. The ogy should be applicable to esBethlehem Steel’s granular-coal injection

two units use ab_out 2,800 ton.s of sentially all U.S. blast furnacessystem
coal per day during full operation.

Tests were successfully conducted
on eastern bituminous coals with BLAsT FURNACE GRANULAR-COAL INJECTION SYSTEM
sulfur contentsanging from 0.8-2.8
percenaind on a western subbitumi-
nous coal with a sulfur content of -
0.4-0.9 percent. A wide range of
abundant, relatively inexpensive
coals can be used in the BFGCI Coal Stockpile

process, whereas coke manufacture A precrusher 4l
requires coals with specific physical Vs _ W~ Grinding Mill & Classifier
and chemical properties. o

Recycle Gas

As indicated by the flow diagram,

in the BFGCI process the coal is Exhaust Gas

subjected to grinding to produce a Gas Separation =" Storage
granular material (similar in particle g i Silo
size to granulated sugar) and injected Nitrogen

into the blast furnace along with Distribution Bins ~._

heated air. Thmixture is blowrinto
the lower part of the blast furnace
through passages called tuyeres. Th¢

1”4

Blast Furnace
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....News Bytes continued Economic studies are required to Wall-Fired Boiler, located at

scheduled for next year. The check-determine the impact of higher Georgia Power Company’s Plant
outis critical for both the engine and LPDME™ catalyst costs. Air Prod- Hammond Unit 4C — work has be-
the associated generator since anycts and Chemicals, Inc. developedgun on the design and installation of
damages during the 4,000 mile trip both processes. an overall unit optimization system
from Beloit, Wisconsin to Fairbanks, In November, DOE agreed to a using GNQCIS softw_are. Th_e major
Alaska would show up during the subtasks include unit optimization,

. _ Clark County, Kentucky site for the ) N : )
first 100-200 hours of testing. Oncg Kentucky Pioneer Energy Project boiler optimization, _|r_1teII|gent
sootblowing, and precipitator mod-

checkout is completed, Coltec engi-
neers will install the hardened rings, Global Energylnc., parent company eling/optimization. In addition to

. S of Kentucky Pioneer Energy, re- . _
liners, and fuel injection system com- .. DOE,other participantsinclude EPRI

. g places Duke Energy Corp. as partici- -
ponents designed specifically for the t. The 400-MW IGCC project is (the original developer of the soft-
abrasive coal-water slurry fuel. pant. . ware), Southern Company Services,
one of the largest in the CCT pro- PowerGen, the U.K. Department of

Since theWabash River Coal gram. The project would gasify bri- Trade and I’ndustr. 'i'ennpesseeTech—
Gasification Repowering Project quettes made of coal and municipal : ustry,
resumed operation in June 1999, af-solid waste, and will incorporate an nologlcal Unlve_rS|ty, EnTEC, and
ter an outage due to afailure in the airadvanced fuel cell. The DOE share Radian International.
compressor rotor and stator sectionis $78 million of the total $432 mil-
gas turbine, the project has pickedlion project costs. Operations are
up the trend of breaking records, scheduled for 2002.
most recently breaking the highest
quarterly syngas production record
in the third quarter of 1999 with
2,712,107 MMBtu of gas produced.
From August to October 1999, the
facility completed the longest run to
date of 1,305 hours. In September
1999, a three day petcoke test was
completed with no interruption in
syngas prior to or following the test.
In the petcoke test, approximately
5,300 tons of petcoke were gasified
to produce 107,100 MMBtu of syn-
thetic gas.

As part of a 19-month extension of
work at the Clean Coal project —
Demonstration of Advanced
Combustion Techniques for a

DOE has successfully completed
design verification testing of Liquid
Phase Dimethyl Ether (LPDME)
production at DOE’s Alternative
FuelsDevelopment Unit at LaPorte,
Texas. Results from the design veri-
fication testing will support decision
making inthe scaleup of the LPDVE
technology for a demonstration test
under th&Commercial-Scale Dem-
onstration of the Liquid Phase
Methanol (LPMEOH ™) Process
CCT project. LPDME* was suc-
cessfully tested at LaPorte at a 10
ton/day scale and showed good re-
sults for catalyst stability, pointing
to the value of further development.
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BY-PRODUCTS CONSORTIUM using CCBs. A fourth Consortium
project, to be performed by the Okla-
FUNDS R&D PROPOSALS homa Conservation Commission, in-

volves the slurry injection of a highly
Under a program supported by the DOE Office of Fossil Energy (FEikaline ash from a fluidized-bed

partnerships between government, industry, and academia are demonstraiigbustion (FBC) unit into an aban-
the creative application of coal combustion by-products (CCBs). It ifoned underground coal mine to
anticipated that these by-products can be used to address such dispa@igeve in-situ neutralization of
problems as groundwater pollution from animal waste, acid mine drainag€dic water that is being released
from abandoned coal mines, potholes in asphalt roadways, as well as the figh the mine. Atotal of 18 re-
cost of synthetic countertops. Proposals to tackle these problems were am@igich projects, each with a per-
those recently funded by the Emissions Control By-Products Consortiuntogmance period ol-2 years and
cooperative research program sponsored by DOE’s Federal Energy Techi@h atotal value of over $3.8 mil-
ogy Center (FETC) and managed by the National Mine Land Reclamatiggn ($1.27 million from FE)have
Center at West Virginia University. The Consortium is FE's most recegken funded by the Emissions Con-
effortto marshal the forces of industry, academia, and government to devel@p By-Products Consortium.

new ways to solve real-world problems by recycling the high-volume solid _ _ ,

waste materials currently being generated by the electric power industry. Tt%ther prmectg in FE’s broad CCB
cost sharing being realized suggests success thus far — for every FE dGifP program mcIuo_Ie a recently-
supplied through the Consortium more than two dollars are being applieocfgnpleted effort with CONSOL
the research projects by the project
performers and other non-Federsg
funding sources.

Recycling of waste materials fo
productive purposes is a popular co
cept, but finding economic new use
for CCBs —fly ash, bottom ash,
boiler slag, and flue gas desulfurg
ization (FGD) residues -has proven |
to be a challenging task. Although &

variety of productive uses for CCBg_ 3 =

A L,

have been developed over the yearIg'rgure 1: Animal waste storage lagoon constructed with low-permeability FGD/

most notably the use of fly ash as %/ ash liner (photo courtesy of Ohio State University)
cement replacement in concrete an

FGD residues as a feedstock for wallboard, @@8erials historicallj)ave  EnergySynAggs, Inc., and Duquesne
seen an overall re-use rate of less than 30 percent. The ever-increasing ¢@s#¢ Company to build and operate
of landfill disposal, coupled with ever-tightening budgets in the powey pilot plant that produces construc-
generation industry, have made it clear that cooperaffeets to develop  tion-quality aggregates from mix-

new uses and new markéts CCBs can be key to keeping the cost of coaltyres of fly ash and FGD sludge.
fired power competitive in a deregulated environment. CONSOL had previously developed

Under the top rated Consortium project, Ohio State University will evalua%epe”Ch'Scale process f_or manufac-
the long-term durability and effectiveness of an animal waste storage lagdéfind such aggregatesigure 2),
(Figure 1) that uses a compacted mixture of fly ash and FGD sludge as a [8{#ing private funding and financial
permeability liner material to keep the leachate away from shallow grour®iPpOrt from the Ohio Coal Devel-
water sources. If successful, this project could allow the CCB material@gment Office and the lllinois Clean
enter a market that is now dominated by expensive clay and synthetic lif&@l Institute. However, the FE-
materials. FGD materials also are being investigated as a low-cost feeds&R@nsored pilot plant was needed to
for the manufacture of synthetic countertop materials under another Congtfinonstrate that high-quality aggre-
tium project, to be performed by Southern Illinois University. To improvates could be manufactured on a
road bed drainage and help prevent pot holes, the University of WisconSffitinuous, high volume (500 Ib/hr)
will try to create a strong but highly-permeable concrete road base matefi@$is using feedstocks whose char-

4



WiNTER 1999 CLEAN CoAL TobAY

acteristics reflected the normal varia- y L
tions |_nherent to the output of an FGD Sludge  Fly Ash  Other Components
operating power plant. Inarecently- ] T [
completed production run, over 200 | Mixer |
tons of aggregates were produced ME 1
to meet AASHTO American As- | Pelletizer |
sociation of State Highway and I
TransportationOfficials) Class A | Curing Vessel |
specifications. This material will be
. o | Crusher |
placed in an asphalt surface mix in a T oval
. . versize

demonstration to be conducted in Product

! k k Aggregate'_( Screens
cooperation with the Pennsylvania
Department of Transportation. \ J

In another transportation related Figure 2: Simplified process schematic for CONSOL CCB manufactured
application of CCBs, FE has cooper- aggregate

ated with Duquesne Light and GAl e _
Consultants. Inc.. to construct a able products from coal gasification under way on the surface chemistry

1,500-ft long walking trail surface S'29S (Praxis Engineers), separationassociated with the electrostatic sepa-
made from amixture of fly ash, scrub- of carbon and creation of high-value ration of carbon from fly ash. One
ber sludge, and natural aggregates agrqdu_cts from hlgh-_carb_on fly ashes group .at FET_C _has perfo_rmed an
part of a “rails-to-trails” project in Michigan Tech University), the use extensive statistical analysis of wa-
Glassport, Pennsylvania. A mixture Of SPray dryer and FBC by-products ter quality at 35 field sites in Penn-
of fly ash and FGD sludge was also to st_ablllze_hazardous wastes (Uni-sylvania where large volumes of
used as the trail base courBiggre  VE"SIY of Pittsburgh), and construc- CCBs were placed in the backfill of
3). The CCB trail surface offers a tion of cattle feed Iotsfrom FBCashes surface coal mines. This analysis
harder, smoother alternative to the(U'S' Department of Agriculture).  showed that there was no significant

usual crushed limestone, at a cost In-house research into CCBs is d€gradation of water quality associ-
that is less than half that of standardalso being conducted by FETC. A &ted with CCB placement in the
asphalt or concrete. Other ongoingpatented process has been developeflines-  Field demonstrations have
and recently-completed cooperativeto use high-carbon fly ash in the /SO been conducted to determine
projects include the underground in- manufacture of Portland cement, An the potential for injecting alkaline
jection of CCB grouts to prevent oil agglomeration method for fly ash/ CCB grouts into surface mine spoils
mine subsidence (Southern lllinois carbon separation has been devel {0 abate acid mine drainage.
University), development of market- oped, and fundamental studies are

CLeaN CoaL Topay
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Figure 3: “Rails to trails” demonstration project using CCB materials
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FE CARRIES OUT MEMBRANE |
(permeate) side of the membrane
TecuNoLoGgy R&D surface and recombine as oxygen.

The process induces electron flow,
The DOE Office of Fossil Energy (FE) is conducting R&D on a wide rangghich complements the ionized oxy-

of important membrane technologies. Membrane technologies offer thén transport. Since the lattice struc-
promise of significant increases in efficiency and environmental perfofgre is designed specifically for

mance needed to meet the Vison 21 goals of 60 percent efficient coal-bag@aghed oxygen, the separation is 100
power production and near-zero emissions. These enabling technologiesggitent selective for oxygen, bar-
on material characteristics rather than energy-intensive processes to sepgi@j&mperfections.

selected gas stream constituents. Not only are the potential cost and

performance gains significant, but membranes open the door to cost-effectife@’ [GCC systems, OITMtechnol-
production of high-value products, such as hydrogen, and capture of carB§y can potentially reduce the total

dioxide, the primary greenhouse gas associated with power production. Nstalléd cost of the plant by 7 per-
cent, improve its efficiency by 3

Hot GAs PARTICULATE FILTRATION percent, and reduce the cost of elec-

FE's hot gas particulate filtration (HGPF) program is the most matufecity by 6 percent. The importance
endeavor applying membrane barrier materials to remove gas stream @ih€ OITM extends to industries
stituents. This work is critical to downstream gas processing and use. PFY¥ONd power generation— oxygen
focus has been on the use of ceramic materials, primarily in a “candig@iréady thethirdlargestbulk chemi-
configuration, to separate particulate matter from the flue gas of pressurig@jjProduced in the United States.
fluidized-bed combustion and gasification technologies. Ceramic materialis HyproGEN SEPARATION
required because temperatures of up to 19¥0fre experienced. Hollow
filter elements are referred to as candles due to their nearly 5-foot length and
outside diameter of just 2.36 inches. A first generation HGPF has beerydrogenisan extremely valuable
developed using clusters of clay-bonded silicon carbide candles. Alternatiy&s that can be used as a neat fuel for
materials with potentially superior characteristics are being evaluated. powering everything from cars to
rockets. It isalso the primary fuel
for fuel cells and an important el-

Most gasification technologies rely on oxygen to process a carbon-basadent in many productsThe ad-
feedstock. Advanced combustion systems also are being examined #t@ttage in fuel applications is that,
would use oxygenin lieu of air. By using oxygen rather than air, the 78 perceppn combustion, only heat and
nitrogen constituent is removed, which can otherwise cause unwanvegter are produced.
nitrog_en compound emissions._ How_ever, conventignal air sep_aration tectf:E is sponsoring two membrane
n_ologles use extrem_ely energymte_ngve; and expensive cryogenic and adsgﬁB'roaches to hydrogen separation.
tl_on processes. For mte_grated gasification combmed_—cycle (IGCC) systelg8iy, address separatidrom gas
air separation is an estimated 18 percent of the capital cost.

MEMBRANES

OXYGEN SEPARATION MEMBRANES

streams derived from coal gasifi-
Currently, two of the largest gas producing companies in the United Stategfion. Oak Ridge National
Air Products and Chemicals, Inc. and Praxair, are participating with FE in thgboratory’s (ORNL) Inorganic
development of air separation membrane technology. The oxygen Membrane Technology Laboratory
transport membrane (OITM) is the concept being pursued. (IMTL) is exploring application of

The OITM employs a dense, mixed-metal-oxide ceramic material thpﬁ?rqusceramlc me_zmbranes,molecu-
. . g r§|eves,to physically separate hy-
possesses both electronic and oxygen ionic conductivity when operate%ar% en by usina Anastrom-sized
temperatures ranging from 500-1,8Q0 lonic conductivity, transport of g y g 9

) = : 2 .passages engineered into the matrix.
the oxygen ion, i¢acilitated by creating oxygen vacancies in the cerami . : .
. TL is updating classical equa-
lattice structure.

tions for free molecular diffusion
In the process: (1) air under pressure enters the OITM; (2) oxygen clingstitough capillaries in support of its
the membrane surface; (3) electrons ionize the oxygen molecule causing iembrane design. Success in achiev-
dissociate into the lattice structure; (4) the ionized oxygen diffuses acrossitigea 5 Angstrom pore diameter sug-
membrane because of greater oxygen partial pressure in the air streamgasts that target flow rates of 30,000
(5) the oxygen ions relinquish their electrons upon reaching the prodilwthr at 800°C are possible.

6
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a Oxygen Separation Using lon Transport Membrane ) U PCOMING EVE NTS
800-900 'C
Pressurized 100-300 psia Oxygen-depleted Februar.y 8'101 2000 —
Air Feed Non-permeate International Conf. on Power
0:(Oxygen) 0, Oz Plant Operation, Efficiency, &

. 0 0 0, 0 0 0, 0,  Non-permeate Environmental Protection

DEIER CENTE, - T - SponsorsNational Thermal Corp.,
oxygen vacancies lons | @™~ Electrons |-~ lons| @™~ Electrons| -~ Membrane
in lattice USAID, DOE/FETC, EPRI, TVA
O, (Recombined 0, 0O, Permeate Location: New De|h|, India
RRE o o, Contact; Sai Gollakota
Low-Pressure, Phone:412-386-5717

High-Purity Oxygen

E-mail: golalkot@fetc.doe.gov

@ Oxygen clings to membrane surface
® Oxygen ionized by electrons dissociates into oxygenated depleted ceramic lattice

@ lonized oxygen diffuses across membrane due to partial pressure differential MarCh 6'9, 2000 -
e lonized oxygen relinquishes electrons and recombines as oxygen H
k ® Lattice structure 100% selective for oxygen J 25th Internatlonal Conference on

Coal Utilization & Fuel Systems

Argonne National Laboratory applies the principle of selectivity SPONSOrSASME-FACT, CTA,
(ANL) isimplementing a second ap- through solubility in removing DOE/_FETC
proach — a dense ceramic mem-these unwanted constituents. UplLocation: Clearwater, FL
brane dependent upon transport ofto 90 percent acid gas removal hasContact:Barbara Sakkestad
hydrogen protons created by ioniza- been demonstrated at relatively low Phon§:301-294-6080
tion of hydrogen molecules. The temperatures. Future work will ad- E-mail: barbarasak@aol.com
membrane is comprised of mixed dress more realistic gasifier operat- march 26, 2000 —
oxides of barium and cerium, and ing conditions. Particulate Matter & Stationary

gggefo\\l,\lgg tztg:su;nn (e?((gg”)émBCt ORNL along with the University Fossil Fuel Combustion- _
P . PTOTONG: entucky, Center for Applied Symposium at the 2000 American

conductor. Both the oxide ceramic Energy Research have begun to delvéhemical Society Meeting
phas_eb and y;t_ru;}rg ?Etalllc phase; . 2 novel adsorbent carbon fiber SPonsorsAmerican Chemical
Cg.r;.m gjte to Idg 3;] rﬁgeln PEIME- - omposite, molecular sieve gas sepaSociety, DOE/FETC
a ||(tjy YPrOV'd'Q% '9 eecr;[ronlc ration media. Carbon fibers and Location:San Francisco, CA
_(I:_(;]n uctivity ahnh I tl;]SIon fatt.vﬁysk')epowd_ered_phenOIiC resin are molded Contac?t:Tom Feeley

€ approach has the polentialto b&, 4 fireq into a network of carbon Phone:(412) 386-6044

100 times more effective than mo- ge, o yyith microporous structure. E-mail: feeley@fetc.doe.gov

lecular sieves. This monolithic Carbon Fiber Com- April 11-13, 2000 —

CONTAMINANT CONTROLLING ~ posite Molecular Sieve (CFCMS) The Use and Disposal of Coal

MEMBRANES selectively adsorbs gases. Separacombustion By-Products: A

_ tion of hydrogen from hydrogen sul- Technical Interactive Forum
Researchers also are looking atfige and carbon dioxide from SponsorsOffice of Surface

potential separation of contaminants methane have been demonstratedyining, DOE/FETC

from the synthesis gas produced byadsorbed gases are released by heat-gcation: Morgantown, WV
gasifiers. This approach does not jng the CFCMS with a low voltage Contact:Kim Yavorsky

remove the hydrogen and carboncuyrrent, which allows for a low en- phone:(412) 386-6044
monoxide, the most sought after ergy electric swing cycle. E-mail: yavorsky @fetc.doe.gov

constituents in the pressurized Il th lect
stream, which saves energy by avoid- " @ll. the collective membrane re- vay 16, 2000 —

ing recompressing the product gases S€arch being carried out by FE will 2000 Conference on Unburned
The Research Triangle Institute jn SUPPOrt and enhance other work inCarbon in Utility Flyash
conjunction with the North Carolina d€veloping Vision 21 technologies, SponsorsDOE/FETC

State University is evaluating poly- Which are geared toward significant | ocation: Pittsburgh, PA

meric membranes for separation of€fficiency enhancement and emis- Contact:Kim Yavorsky
hydrogen sulfide and carbon dioxide SION reductions refative to current phone:(412) 386-6044

from synthesis gases. The concepf©SSil €nergy technologies. E-mail: yavorsky@fetc.doe.gov

7
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CARBON SEQUESTRATION WORKSHOP category, “singular events, "which
includes deep water seismic events.
Focuses oN R&D All theseapproaches must be veri-

fied by new or improved analytical
DOE'’s two-day Workshop on R&D Priorities for Carbon Sequestrationnstrumentation.

held in September in Gaithersburg, Maryland and sponsored by the Office of o ) o
Fossil Energy and the Office of Science, was attended byep8&sentatives  0f R&D priority setting, partici-
from the government, industry, academia, and the research and environnR8IS émphasized the importance of
tal communities. The workshop generated constructive debate as to wHdA! CQ that could be sequestered

carbon sequestration technologies might gain a foothold in the marketpld®%2 9iven technology as well as the
length of time the technology would
The objective of the workshop was to receive ideas from a broad communigep CQfrom escaping. Commer-

of DOE stakeholders concerning carbon sequestration research prioritiggiization could be more likely in
and to identify additional partnerships to address these needs. The Depgé-nearer term if spinoff benefits
menthad asked for feedback on the February 1999 report by the DOBygre possible from sequestration,
Office of Science and the Office of Fossil Energy entitled “Carbon Seques;ch as Cofor enhanced oil recov-
tration, State of the Science—A working paper for road mapping futuggy, enhanced coalbed methane re-

carbon sequestration R&D.” covery, or production of new

In his keynote address, Principal Deputy Assistant Secretary for Fo@fPon-based industrial materials.
Energy Robert Kripowicz underscored the importance of sequestration asggguestration, howeverould be too
third component in the Department’s climate change strategy (followiri@Stly if deregulationled to wide-
energy efficiency and use of lower-carbon fuels), and deemed it the optiiféad use of distributed generation.
that can best take advantage of the current energy infrastructure. Marthl groups agreed on the need to
Krebs, Director of the DOE Office of Science, traced the history of collabgssuage potential public concerns
ration between her Office and FE, and indicated that a realistic strategy Mi$éut environmental impacts of se-
include managing carbon emissions, rather than only avoiding them.  questration technologies themselves,

FE’s carbon sequestration program, a $9 mikitfart in fiscal year 2000, such_as the potential of GEscaping
has enjoyed a substantial increase in funding since beginning in 1998, and¥p48 improperly sealed or abandoned
initiated specific projects in the areas of geological, ocean, and otiféhand gaswells. In addition, opera-
sequestration methods. FE’s overall greenhouse gas reduction progranfifg§! uncertainties must be reduced
been ongoing since 1993, identifying targets for R&D particularly throughP industry can determine future cost
the InternationaEnergy Agency’s Greenhouse Gas R&D PrograrBepptem-  and financial risk of technologies.
ber 1999, FE issued an up-to-$18 million solicitation for research proposhl& cycle analysis mustbe conducted
in: modeling and assessments; separation and capture; geological, oceangaﬁacompqnents ofpart_lcular pro-
terrestrial ecosystems sequestration; and advanced concepts. Earlief€#§- Inparticular, certain enabling
August 1999, DOBad agreed to fund frof1-3 million infiscalyear 2000 for ~ activities such as gas compression

the first year of research on proposals received from the national laboratorfé¥l transportation systems have not

) _ been evaluated in sufficient detail.
The “State of the Science” report details

progress to date and research needed toT_he magnitud_e of the problem re-
achieve the year 2025 “vision” of suffi- guires a portfolio approach using a
cient scientific and technical knowledge Variety ofsequestration technologies,
to make carbon sequestration a majoccording to workshop attendees.
carbon management option, sequesterin&D efforts should continue to em-
a significant fraction of 1 gigaton of car- Phasize multiple pathways for GO
bon/year by that date and sequestering@Pture, reuse, and sequestration.

four times that amount by 2050. he large scale breakthroughs needed
will require considerable scientific

. . e ) - __ ~and engineering innovation, with pi-
reaffirmedthe direction in which DOE is headed. Participants agreed wii; an field experiments building on

DOE on potential research categories outlined in the repamfding  \york already done in the laboratory.
sequestration in oceans, terrestrial ecosystems, geological formations,
biological processes, and chemical approackesticipants added a new

8
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UCIG MEeTs TO EVALUATE
Kyoto Uppate: COP 5
CoAL-Derivep FueLs RESEARCH
The purpose of the most recent

Conference of Parties negotiations, The fall meeting of the Upgraded Coal Interest Group (UCIG) was held on
COP-5, which was held October 25 September 16-17, 1999, at the FETC/Pittsburgh Conference Center with 27
to November 5, 1999, in Bonn, Ger- participants from industry, academia and government attending. The UCIG
many, was to promote progress onwas founded by the Electric Power Research Institute (EPRI) in 1994 to assist
the Kyoto Protocol, particularly on utilities in maximizing their fuel supply options in relation to new market
procedures and measures to makeonditions arising from the Clean Air Act Amendments and utility deregula-
the implementing arrangements tion. UCIG consists of a number of utilities (currently including the Tennes-
work, and to attempt to get develop- see Valley Authority, lllinois Power, Allegheny Power, Detroit Edison,
ing countries to accept carbon emis-Southern Indiana Gas and Electric Company, and GPU Genco/Sithe Energy),
sion limits. DOE hopes that these technology developers (CQ Inc., Energy and Environmental Research, and
provisions are determined before Exportech), DOE, EPRI, and the lllinois Clean Coal Institute. UCIG seeks to
COP-6, which is scheduled for No- promote the commercial availability of upgraded coal products and technolo-
vember 13-24, 2000. Interim nego- gies by funding research activities, screening technologies, facilitating com-
tiating sessions are scheduled formunication and technology transfer, and conducting market assessments.
February and June 2000. To date, 18

of the 84 signators have ratified the
Kyoto Protocol.

Specific areas of current research interest supported by UCIG that were
reviewed during the fall meeting included coal-water slurry (CWS) produc-
tion; CWS co-firing and reburning for N@missions reduction; upgrading

Progress at COP 5 included in- and use of fines from waste coal impoundments; development of slurry fuels
creased participation of developing made from coal and wastes; production of solid composite fuels made from
countries, which is seen as key tocoal and biomass and/or wastes for co-firing in boilers; and an advanced
U.S. Senate ratification of the Kyoto technology for the pre-combustion removal from coal of sulfur, ash, and trace
Protocol. On November 3, 1999, elements, especially mercury.

Argentina announ n emission . L . .
gentina announced an emissio UCIG is considering supporting future large-scale testing of the DOE-

h I f i fi . .
grrgitD%tn\:V:SL:ig tl);ic? dS;CUrZSSCiI;s developed GranuFIdtWprocess. This low cost technology, patented in 1990
roiected business-as-u,sual emig-and licensed by CQ Inc.in 1997, involves the addition of a bitumen emulsion
giorjws levels for 2008-2012 by 2-10 to a slurry of fine-sized coal before mechanical dewatering (filters or
ercent. for a reduction in em?gsionsc:entrifuges), and enables production of a granular, free flowing product
growth ’High—level discussions also following dewatering. The process can reduce dusting and freezing problems
were héld with India. China. and other associated with coal fines, improve the performance of mechanical dewater-
developing countri(’asaltho’ugh no ing devices, and may act as a binder/waterproofing agent and lubricant during
specific commitments have yet beenpelletizing. DOE and CQ Inc., through a CRADA, currently are proceeding
reached to reduce their emissions with a full-scale test of the GranuFlow® process at the Ginger Hill pond fines
" recovery and pelletization facility near Pittsburgh, Pennsylvania. The test
To help offset concerns thatimple- will include an evaluation of the impact of the process on flotation treatment
menting the Kyoto Protocol willlead of coal fines, centrifuge performance, materials handling, and pelletization.

to less coal use, DOE Secretary Bill . . " .
Richardson issued a challenge in June UCIG is currently seeking additional members from the power generation

1999 to expand options for coal by industry (utilities, IPP;, coal cqmpanles, engineering flrms, universities,
L etc.). Power companies may join at $30,000/year, with EPRI members
continuing to develop carbon seques- . o . ;
. - . usually using their “tailored collaboration” set-aside funds at EPRI to match
tration and Vision 21 technologies. . .
: S a cash payment, thereby making the added cash cost to them $15,000 instead
This could lead to availability of . . . .
. of $30,000. Research, development, engineering, and academic organiza-
pollution free and near-zero carbon tions can join as affiliate members by providing an in-kind service and/or
emission coal-fired technologies in J yp 9

the U.S. in the next 15 years, andequment valued at $15,000 per year.
would promote continued use of coal

even as environmental regulations
become more stringent.
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PCAST SuprPORTS INTERNATIONAL co-production of electricity and in-
dustrial process heat. Such energy
ENERGY COOPERATION PROGRAMS co-production systems offer as ben-

efits low levels of air pollution and
A Report from the President’'s Committee of Signiﬁcant cost reductions, energy

Advisors on Science and Technology (PCAST)savings, and reduced Gemissions

entitled Powerful PartnerShipS: The Federal relative to Systemsthat producethese

Role In International Cooperation on Energy products separately.

Innovation (June 1999), recommends dou-

bling the present funding (less than $250 mil- N

lion per year in FY1997) for federal programs Mends that broad multinational col-
4aborat|ve efforts develop fossil-fuel

in international energy cooperation to addres o

the full spectrum of energy technology needs decarbonization and carbon seques-
PCAST recommends focusing on programsiration technologies. —Thenited
that build stronger foundations for energy tech-States should do the following:
nology innovation, promote innovation in en- « Cooperate to promote energy-sec-
ergy end-use, and promote clean and efficient tor and environmental reforms in
energy supply. The report suggests that in- developing and transition coun-
creased effort is needed because the government has few programs to bridgies, making it more advantageous
the gap between R&D and commercial deployment, and this gap impedes the produce multiple clean products
commercialization of innovative energy technologies. A recommendation ifrom syngas derived from natural
made to create a new Interagency Working Group on Strategic Energgas, coal, and other carbonaceous
Cooperation, under the auspices of the National Science and Technologgedstocks;

Council. The go_vernmgr_\t.’s contribution to f[his expansion of imer_nationalCollaborate in R&D and demon-
energy co_operaﬂon aqt|V|t|es v_vouId be pr_owded by a new Strateglc Energ%trations of technologies designed
Cooperatlion Fund, with funding alI_ocanns to relevant agencies in theto reduce theost of making hydro-
Presu_jents budget request determined with the help of the Interagenc&en from carbonaceous feedstocks
Working Group.

The PCAST Report also recom-

while facilitating the recovery of

CoAL’s CONTRIBUTION by-product CQ for ultimate dis-

. i osal; and identify, develop, and
The PCAST Report makes a number of important observations and reco emonstrate, via multinational

mendations concerning coal. It points out that more than 90 percent of thgfforts, promising integrated sys-
increase in global coal demand between 1996 and 2020 will be in developin%ms for hydrogen production and
countries, most of which will be in China. Meeting this demand without use, with sequestration of the sepa-
extremely high environmental and social costs will require improvements inrated CQ and

and adoption of advanced coal technologies. PCAST recommends that U.S.

coal R&D be oriented to serving the market needs of developing countries i hrough broad-based collabora-
ways that build on activities in Vision 21, DOE’s new fossil energy initiative. tive efforts on CQsequestration,
Vision 21 aims to produce electricity from coal, with near-zero greenhoused€velop standards for security of
gas and air pollutant emissions, at a cost that is less than that for today’s stafe®, Storage, conduct environmen-
of-the-art pulverized coal power plants. These plants might also co-produck! impact studies, carry out both
electricity and hydrogen with near-zero emissions, and they might use 49ion-by-region assessments of
variety of carbonaceous feedstocks in addition to coal — e.g., natural gas$éguestratiopotentialanddetailed

petroleum residuals, biomass, and/or municipal solid waste. reservoir-by-reservoir analyses
o of storage capacity and other
In the longer term, PCAST suggests that the use of gasification of coal angharacteristicsand carry out

other carbonaceous feedstocks to produce syngas is a way to reduce CQ.monstrations with monitoring of
emissions to near-zero while also making hydrogen. For this approach to b@torage security.

successful, major markets for hydrogen would be needed, such as fuel cells

developed for both transportation and stationary power markets. In the neathe PCAST report is available at:
term, integrated gasification-combined cycle power generation (IGCC) YéwW.whitehouse.gov/WH/EDP/
seen as a technology that can provide energy with very low levels of &8 TP/html/P2E.pdf.

pollutants. PCAST suggests that IGCC costs can be lowdrexligh the
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BN Invrernamionar Inmanves

FE ReGULATES ELecTRICITY TRADE WITH MEXICO AND CANADA

Since 1939, the Federal government has regulated international
tricity trade. Regulation of electricity exports and construction
transmission lines that cross our international borders has residg
the Department of Energy since 1977. Both Mexico and Canada
similar regulatory programs.

Three-fourths of the trade with Mexico occurs using two San =" "

Gas and Electric-owned lines between California and the Mexigafhe Tubac, Arizona prOJeCt new
State of Baja California. Only Baja California is synchronized witfansmission line would parallel
the U.S. electric system. Remaining interconnections are for shexisting lines

term and emergency exchanges, and electricity trade is generally
constrained by the non-synchronous nature of the U.S. and Mex| g
electric systems.

currently exceeds 6 percent per year.

ssn Energy reaches out to

keholders during environmental
process, FE's Office of Electric Power Regulation has been reachifighing meeting

out to stakeholders on the Arizona-Mexico border as part of its review
of a “Presidential” permit application submitted by the Public Service Company of New Mexico (PNNI) to
build a 216-mile long high-voltage transmission line from the switchyard of the Palo Verde Nuglear
Generating Station, near Phoenix, Arizona, to the city of Santa Ana, in Sonora, Mexico.

In recent months, through the National Environmental Policy Ag(f

The Environmental Impact Statement (EIS) process for the PMN project is scheduled to be completed|by the
end of 2000. Since the process began last February, 12 public meetings have been held, and 1,500 f»]Ft sheets

in Spanish and English have been distributed to southern Arizona residents. Stakeholders have voiged such
concerns asimpacts onthe sensitive desert ecosystem, and particularly bird species; health and yisual

impacts of transmission lines; effects on property valaedpossible impacts to historic sites and Nativ
American lands. Mexico is commissioning a similar environmental study for the 70 miles of transmissjon to
be constructed in the Mexican State of Sonora.

A final regulatory decision on the PNM project cannot occur before the EIS is completed and FE assegses the
impact the project would have on the electric reliability of the U.S. system.
JoINT STATEMENT SIGNED FOR TECHNICAL COOPERATION
TO STRENGTHEN RussiIAN COAL SECTOR
On October 2, 1999, DOE Secretary Bill Richardson and the Russian Minister of Fuel and Energy, |fiktor
Kalyuzhny, signed a Joint Statement to help strengthen Russia’s critical coal energy supply and (ﬁllivery
t

systems while sharing clean coal technologies. The joint statement expanded the mandate of tfje Coal
Working Group under the Russia-U.S. Commission on Economic and Technological Cooperation. Rugsia has

See “International” on page 12...
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....International continued

identified coal as a primary component of its national energy strategy. “The Department of Ener
continue to play a central role in facilitating and coordinating U.S. efforts to assist in the restructuring
Russian coal industry,” said Secretary Richardson. He added, “In addition to helping find solutions to
economic problems facing the Russian coal industry, we are focusing on improving the health, saf
environmental operation of Russian mines.” The Working Group now will be able to coordinate tec
exchanges on clean coal and power systems technologies that can help protect the environment.

Earlier this year, Energy Department and Ministry staff met in Moscow and agreed to expand the sco
Coal Working Group to permit the development of a concrete plan for obtaining international fin

support. The financing would be used to purchase equipment that would improve the health, safety, and
environmental operation of selected Russian coal mines. Other U.S. agencies involved with finding sojutions
to the serious economic problems confronting the Russian coal industry include the U.S. Export-ImporgBank,
the Environmental Protection Agency, the Agency for International Development (AID), the Trade Dpvel-
opment Agency, the Overseas Private Investment Corporation, and the Mine Safety and Health Admj|nistra-
tion. The World Bank, the National Mining Association, and Partners in Economic Reform, an AID-fufided
non-governmental organization that specializes in mine safety and management-labor relations, dre also

members of the Coal Working Group.

CoALTECH ‘99 CONFERENCE IN JAKARTA, INDONESIA SurPORTS CCTs

The Federal Energy Technology Center, along with Indones
Energy Research Lab, co-sponsored the highly successful Coal
‘99 conference in Jakarta, Indonesia, November 1-2, 1999.
conference, designed to develop and foster knowledge of ¢
coal technologies (CCTSs) in Indonesia’s coal mining and po
generation sectors, drew 175 attendees from a variety of count
A highlight of the meeting was the formation of the Indonesijg
Coal Society to facilitate technical dialog and better understang -
of Indonesian coal properties and CCT performance charactegistt Smouse of FETC witnesses signing
tics. Indonesia mines approximately 60 million tons of coal p#ra Joint Statement on potential co-
year, of which 40 million tons are high quality and targeted faperation between FETC and LSDE with
export. The remaining 20 million tons of lower quality coal ak¥- Rachmat Mulyadi, head of LSDE
used in domestic power plants. These power plants are slated to

reduce SQemissions by up to 50 percent, and CCTs are seen as away to achieve thatend. During the|ppening
ceremonies for the conference, FETC and LSDE (Laboratorium Sumderdaya Energi) signed a Joint Slmtement
to discuss potential cooperation on clean coal and other advanced power technologies. As afirst sign @f future
cooperation, LSDE has requested that FETC co-sponsor the second CoalTech Conference during|{Dctober
23-24, 2000 in Jakarta.

TRIBOELECTROSTATIC SEPARATION APPLIED TO SLOVAKIAN BROWN CoAL

Under a cooperative research agreement between FETC and the Slovak Academy of Scienceg| FETC
researchers have recently completed a study of the application of triboelectrostatic separation to Slgvakian
brown coal. The brown coal, a significant resource for power production in Slovakia, contains elevatedilevels
of ash, sulphuand arsenic. The studgncluded that using triboelectrostatic separation reduced ash lejels

in the coal significantly. The results were presented at théni€rnational Conference on Coal Science
September 13, 1999, in Taiyuan, China, as well as at tHeitt€burgh Coal Conference on October 14, 19
in Pittsburgh, Pennsylvania.

O
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R&D MILESTONES

DOE Small Business Innovative Research (SBIR) research on
economical sorbents for mercury control complements EPA re-
search efforts. TDA Research, Inc. (TDA) of Wheat Ridge, Colo
rado, performed the mercury control research under Phases | andj|l of
DOE’s SBIR program. In Phase |, TDA tested their improved carbgn-
based, sulfur-containing sorbent, by measuring breakthrough cupyes
for mercury vapor in air. TDA’s process, which is a significa
departure from previous methods, has the potential to greatly logver
the costs compared to competitive sorbents. Under Phase II, TDA prepared and characterized bulk giantities
of the best performing sorbents and tested their capabilities to remove mercury from coal-fired powey plant
flue gas. The sorbent, produced from a low-cost feedstock contains small particles and has high uptale in the
injection mode. Field tests were conducted at Comanche Power Station, Pueblo, Colorado. Results||ndicate
TDA's sorbent has capacities equal to previously tested materials and appears to be economically competitive.
Most recently, TDA was awarded an EPA Phase | SBIR grant to develop clay-based sorbents for njercury
removal in coal-fired electric utilities. TDA will focus on modifying properties of clays to increase tfjeir
capacity for mercury uptake and retention. This will complement TDA’s ongoing work with DOE and|jnay
enhance TDA's prospects for commercializing the sorbents.

FETC researchers develop sorbent capable of removing sulfur to the parts per billion rang@o reach
Vision 21 goals, contaminants such as hydrogen sulfide from coal-derived synthesis gas must be renjoved to
parts per billion (ppb) range for fuel cell and chemical co-production applications. In-house research M;S led
to development of the first regenerable desulfurization sorbent capable of removing hydrogen sulfidejto ppb
range from fuel gas streams. The sorbent was prepared at United Catalysts, a Louisville, Kentucky firnyyj under
the direction of FETC researchers. Sorbent performance has been demonstrated in a high—pressurr'u, bench-
scale test facility at Research Triangle Institute using synthesis gas that was to simulate coal gas fronjjTampa
Electric Company’s Polk Power Station. Initial tests indicated that the sorbent is regenerable, has d|stable
sulfur capacity, and maintains its sulfur removal efficiency in the ppm range during multi-cycle tesjs. In
addition, the mechanical strength of the sorbent improved during the multi-cycle tests.

Interagency Agreement with the United States Department of Agriculture investigates use of various
waste materials for terrestrial carbon sequestration.Researchers believe that deep-tilling of forest littey;,
other related biomass, and coal combustion by-products could enhance poor soil's short- and lofjg-term
productivity and sustainability, as well as offering the potential for carbon sequestration. Field researfh will
take place in Upper Coastal Plain at the Savannah River Site, Aiken, South Carolina, focusing §n soil
restoration by deep tilling to a depth of 18 inches prior to replanting with loblolly pine trees. Rese ]:hers
will then measure the above- and below-ground carbon pools, carbon fluxgan{@@issolved organic
carbon), organic matter turnover, soil chemical properties, soil physical properties, and water chefnistry.
These measurements will resultin a carbon mass balance assessment, a productivity study, and an exgmination
of incorporating coal ash into forest soils. The operational system and the economics of the treatmgfits also
will be evaluated.

In October 1999, DOE opened its first major Vision 21 competitionasking industry for proposals for
a new class of non-polluting fossil fuel plants that could co-produce electricity, chemicals and carbonjpbased
products. DOE is providing a total of $30 million for the winning projects, to be awarded in stages ovgr the
next year, with each of the initial projects expected to receive from $1.5-2.5 million. Industry is requigjed to
pay at least 20 percent of project costs. Proposals are requested in the areas of “module” developnmnt, ie.,
advanced gas separation, fuel flexible gasifiers, fuel cells, and other technologies; system integratiof}|of two
or more modules; advanced plant design; and virtual plant simulation software.
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STATUS OF ACTIVE CCT DEMONSTRATION PROJECTS

ENVIRONMENTAL

CoNTRrROL DEVICES

Southern Company Services, Inc-Dem-  Kentucky Pioneer Energy, LLC (formerly
onstration of Advanced Combustion Tech- Clean Energy Partners, LLC) kentucky
niques for a Wall-Fired BoilerLong-term  pjoneer Energy Projec Kentucky Pioneer
testing of the advanced overfire air (AOFA), Energy, LLC has replaced the Clean Energy
low-NO, burners (LNB), and combined Partners, LP as the project participant and
LNB+AOFA systems are complete. Final has moved the site to a new location in Clark

testing of GNOCIS is complete. Phase 4 hasCounty, Kentucky. NEPA activities are in
been extended 19 months to evaluate addiprogress. (Clark Co., KY)

tional equipment for NO control and to
demonstrate on-line optimization techniques.
(Coosa, GA)

the final EIS is scheduled for early 2000.
(Jacksonville, FL)

Sierra Pacific Power Co.— Pifion Pine
IGCC Power Project. Sierra continues to
make progress toward achieving integrated
operation of all system®uring a planned
plant-wide outage in the falSierra in-
stalled a second set of filters in the line which

NewYork State Electric & Gas —Milliken
Clean Coal Technology Demonstration
Project. The Final Report was reviewed and
was published. (Lansing, NY)

surization Hopper. Operations earlier in the
year indicated that one set of filters was not
sufficient to handle the fines loading. DOE

NewYork State Electric & Gas—Micron-
ized Coal Reburning Demonstration for NO
Control. All testing has been completed at
the Kodak site in Rochester, New York. The
goals and objectives for the site have been
met or exceeded. The system will remain in
operation, allowing Kodak to effectively re-
duce NQ in accordance with its agreement
with the State of New York. The final report
has been reviewed and is presently being
published. (Ithaca, NY) (Lansing, NY and
Rochester, NY)

tive agreement (on a no-cost basis) until
January 1, 2001, amtil divestiture of the
Pifion Pine facility, whichever comes first.
Divestiture of all generating facilities is a
condition of Sierra’s July merger with Ne-
vadaPower. Sierra continues to operate
the plant normally in the gas combined
cycle mode. (Reno, NV)

Tampa Electric Co.—Tampa Electric Inte-
grated Gasification Combined-Cycle
Project. Tampa’s Polk Power Station has

NOXSO Corporation —Commercial Dem-
onstration of the NOXSO SMIO, Removall
Flue Gas Cleanup Systerojectis on hold

PR FESIIES BF B2 [pEEEEe . cial operation. The gasifier has operated

15,500 hours, and the combustion turbine
ADVANCED ELECTRIC

Power GENERATION

City of Lakeland, Department of Water
& Electric Utilities — MclIntosh Unit 4A
PCFB Demonstration Project, anicin-

5,500 MWh. The gasifier set a new record
non-interrupted run of 36.9 days in early fall
of 1999. (Mulberry, FL)

Wabash River Joint Venture — Wabash

tosh Unit 4BTopped PCFB Demonstration River Coal Gasification Repowering Project
Project. Lakeland Electric is re-evaluating | "€ facility is in full operation under a no-

its options to meet future power demand. €OSt time extension, which currently is
(Lakeland, FL) scheduled téerminate on January 1, 2000.

(West TerreHaute, IN)
JEA — ACFB Demonstration Project.In
September 1997, DOE signed an agreemen
with JEA to cost-share refurbishment of the

Alaska Industrial Development and Ex-
port Authority —Healy Clean Coal Project.

and Sierra agreed to extend the coopera-

has operated 16,500 hours producing over

Necessary changes are being made anadltility, the plant must operate at not less than

50 MW, net of station service, at a capacity
factor of not less than 85 percent, for a period
of 90 consecutive days. Test operations and
equipment inspections were conducted to
assess whether the plantis performing within
design specifications and tolerances, and to
establish that the unit will perform on a
sustained operating basis. On November 6,
1999, the plant exceeded the 90-day elec-
tricity production requirement of 91,800
MW-hr at a capacity factor of over 95
percent. Ofparticular significance is that
the requirements of 90-day commercial op-
eration test were achieved despite a coal duct
explosion and inconsistent coal quality that
hampered operations. The test was com-
pleted in November 1999, and following

regulates pressure of the Filter Fines Depres-€duipment inspectionghe demonstration

operations will resume toomplete sus-
tained operations testing and turbine testing.
(Healy, AK)

Arthur D. Little, Inc. —Coal-Fueled Diesel
Engine Demonstration ProjecPreparatory
work is under way prior to preliminary per-
formance checkout of the diesel engine. Fuel
oil, the more conventional fuel, will be used
instead of coal slurry to ensure that the diesel
engine is in running condition and support
systems are operating properly. Preliminary
performance checkout will begin in the first
quarter of 2000. Upon completion, work
will begin to modify the engine so it can
operate on coal slurry. (Fairbanks, AK)

completed three years of successful commer-

CoAL PROCESSING

FOR CLEAN FUELS

Custom Coals International— Self Scrub-
bing Coal: An Integrated Approach to
Clean Air. Following bankruptcy proceed-
ings, C.J. Betters Enterprises of Monaca,
Pennsylvania purchased the facility in De-
cember 1998 for $3 million, and was to reach
an agreement with DOE to supply a detailed
proposal for continuation of the project. In
September 1999, C.J. Betters indicated to
DOE that they are no longer interested in the
continuation of the project. (Central City,
PA; Martin Creek, PA; Richmond, IN;

first (Unit 2) of two units at the Northside A 90-day commercial operation test at the Ashtabula, OH)

Generating Station. Preconstruction activi- Haly Clean Coal Project began on August

ties began in August of 1999. A public 17,1999. Under the terms of the power sale

hearing was held on September 30, 1999 fordgreement between the Alz_alska Industrial
the draft Environmental Impact Statement. P€velopment& Export Authority and Golden
Valley Electric Association, Inc., the host
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Rosebud SynCodlPartnership—Advanced
Coal Conversion Process (ACCP) Demon-
stration. The Project has processed over 2.2
million tons of raw subbituminous coal. Over
1.5 million tons of SynCoélhas been sup-
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plied to customers, including industries (pri- CPICOR Management Company, L.L.C.
marily cement and lime plants) and utilities. —Clean Power From Integrated Coal/Ore
Rosebud SynCdalPartnership has com- Reduction. DOE has continued its envi-
pleted construction of a Pneumatic Syn€oal ronmental analysifr preparing afEnvi-
Supplemental Fuel Project at Montana ronmental Impact Statemerfor this
Power’s Colstrip Unit 2. The system has project. The CPICOR Management Com-
been performing well. Colstrip Unit 2 has pany (CMC) continues to perform baseline
experienced significant benefits inimproved environmental monitoring and preliminary
heat rate, reduced auxiliary load and reducedengineering and design in support of the
slag related limitations. (Colstrip, MT) NEPA processCMC also continues to
work closely with theAustralian develop-
ers of the Hismeft Process to establish a
process and mechanical design database for
this projectThis project will be designed
to produce 3,300 tons per day of liquid
iron and approximately 160 MWe from the
by-product gases. (Vineyard, UT)

Air Products Liquid Phase Conversion
Company, L.P.— Liquid Phase Methanol
Process Demonstration Projecthe Liquid
Phase Methanol (LPMEOM) Process
Demonstration Facility continues to experi-
ence stable operation on coal-derived syn-
thesis gas. On-line withdrawals of spent
catalyst and additions of fresh catalyst slurry ThermoChem, Inc. — Pulsed Combustor
have remained successful in maintaining Design Qualification Test.The steam re-
methanol production rates. Since being former test unit that will house the existing
restartedwith fresh catalyst in December 253-tube pulsed combustor for testing is
1997, the demonstration facility has oper- complete, except for final assembly and set-
ated at greater than 99 percent availability, ting on its new foundation. The five major
and since April 1999, has produced over 45 sections have been mated and will be erected
million gallons of methanolall of which and set on the new foundation. Erection and
was accepted blgastman Chemical Com- instrumentation wiring/checkout is sched-
pany for use in downstream chemical pro- uled to be completed by March 2000. Shake-
cesses. The monitoring of all potential down testing is scheduled to start in April
catalyst poisons and methods for their re- 2000, with CCT project testing still antici-
moval and control continue to be an impor- pated to be complete at the end of June 2000.
tant part of the on-going plant operation. Testing in the Process Data Unit (PDU) that
(Kingsport, TN) was scheduled for September 1999 did not
occur because of significant other testing
requirements at the MTCI Test Facility. The
INDUSTRIAI‘ APPLICATIONS PDU testing using Black Thunder subbitu-

Bethlehem Steel Corporation-Blast Fur- minous coal was rescheduled for January
nace Granulated Coal Injection System 2000, (Baltimore, MD)

Project All testing has been completed and
the final report has been submitted, accepted
by DOE personnel and is available to the
public. Tests have clearly demonstrated that
granular coal injection can be used on a large
blast furnace with good results. In addition,
the furnace operation shows that low volatile
coal replaces more coke than does lower-
carbon-content, high volatile coal. The high
volatile coal required 31.4KWH/ton to pul-
verize and only 19.6KWH/ton to granulate.
Providing granulated coal instead of pulver-
ized coal reduces the cost of power for size
reduction. A Topical Report entitled “Blast
Furnace Granular Coal Injection System
Demonstration Project” has been prepared
by DOE and will be available soon. (Burns
Harbor, IN)
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