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SGI International, owner of the
Liquids-From-Coal® technology
used in the ENCOAL Mild Coal
Gasification Project, has an-
nounced a sales agreement with
Dussek Campbell to market all of the
wax produced at ENCOAL. At full
production, the ENCOAL facility,
located in Gillette, Wyoming, should
be capable of producing about 18
million poundsof wax annually. This
wax has potential for usein a broad
range of industrial applications, in-
cludingfiber board, fertilizer de-dust-
ing agents, anti-corrosive coatings,
and fire logs. Dussek Campbell, a
subsidiary of Burmah Castrol, mar-
kets waxes from the petroleum in-
dustry, thelong-term supply of which
is expected to decline. Marketing
this wax and other by-products is
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IN THis Issue
PSDF and Vision 21...........ccceunne 1
Project News Bytes............c........ 1
Barge-Mounted PFBC.................. 4
PM__ Monitoring Efforts............. 6
NETL's PM  Research........... 8
Upcoming Events.........c.cccceueueeee 8
Advanced Turbine Program......... 9
International Initiatives.............. 10
R&D Milestones.........cccvrvvnenee 12
Speciaty NO, Conferences ....... 13
Status of CCT Projects.............. 14

A NEWSLETTER ABOUT INNOVATIVE TECHNOLOGIES FOR CoAL UTILIZATION

Power SysTeMs DevELOPMENT FAcCILITY
ENSURING CLEAN AFFORDABLE POWER FOR THE 217 CENTURY

A cost-shared industry/U.S. Department of Energy (DOE) partnership at the
Power Systems Development Fecility (PSDF) continues to make advancements
toward ensuring availability of clean, affordablefossi| fuel-based power for the
21* century. Recent successes and
continued development areproviding
the foundation for fossl fuel tech-
nologies capable of meeting future
energy and environmental demands.

The PSDF, overseen by DOE's
National Energy Technology L abo-
ratory (NETL), is the nation’s test
facility for 21* century power gen-
erationtechnologies. Thislarge-scale
pilot facility is designed to evaluate
advanced gasificationtechnology and
combustion systemsand components
at ascale sufficient to predict com-
mercial potential. The $275-million
PSDF cost-shared effort focuses on
coal-based systems, recognizing that
cod is the nation’s most abundant
resource and the fuel of necessity in
most devel oping countries. Southern
Company Services, Inc., operates
thefacility in Wilsonville, Alabama. Industry participants fund 20 percent of
the project and the DOE Office of Fossil Energy (FE) funds the balance.
Industry participants include Southern Company, the Electric Power Re-
search Ingtitute, Foster Wheeler Corporation, Kellogg Brown & Root,
Peabody Group, Combustion Power Corporation, and Siemens Westinghouse
Power Corporation.

Westinghouse hot gasfilter system at
the PSDF in Wilsonville, Alabama.

Research at Wilsonville aims to make coa both cost-competitive and
environmentally comparableto natural gas. Recent work hasinvolved testing
of hot-gas particul atefiltration systems because of their critical importanceto
both advanced combustion and gasification technol ogies. Tosupport thework,
an innovative reactor has been designed and built — the “transport reactor.”

From its beginnings as a test bed, the transport reactor has emerged as a
promising new gasifier, offeringthepotential for highefficiency, fuel flexibility,
and low capital cost. Although the transport reactor can be operated as both

See® PSDF” on page?2...
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...PSDF continued

acombustor or gasifier, thecommer-
cid interest is primarily in gasifier
applications. Gasification offersthe
advantage of converting the coa into
basic constituents, enabling separa-
tion of pollutants and greenhouse
gasesto produce clean gasfor power
generation, chemicals, and clean
liquid fuels. Emissions of sulfur,
nitrogen oxides (NO,), and fine par-
ticulates are reduced. When pure
oxygen is fed to the reactor, it also
allows a concentrated stream of car-
bondioxide(CO) tobeproduced and
more easily sequestered. Efficiencies
are expected to surpass the 4045
percent achieved by today’ s IGCCs.

Progressisalso being madein hot-
gasparticulatefiltrationand develop-
ment of an advanced pressurized
fluidized-bed combustion system
(APFBC). Advanced particulate
control devices (PCDs) are showing
promise as highly effective particu-
late removal at APFBC and gasifier
operating temperatures, which en-
ables exit gases to retain sufficient
energy to drive gas turbines. The
PCDs are also essentia in meeting
rigidgasquality standardsfor system
components of FE's Vision 21 pro-
gram of high-efficiency, near-zero
polluting technologies, such as fuel
cells, gasseparationmembranes, CO,
capture processes, and advanced
gas turbines. The APFBC work is
taking place in a separate unit that
integrates a circulating pressurized
fluidized-bed combustor, a specia
low-NO_combustor and gas turbine
arrangement, and a hot gas PCD.
The APFBC has been commissioned
and is operating.

Future work will entail evaluation
of hybrid systemssuch asintegration
of fuel cells with gas turbines and
gasifiers, and testing of other key
Vision 21 components such as fuel
flexible gas turbines, acid gas re-
moval processes, CO, capture pro-

2

cesses, and gas separation mem-
branes for hydrogen, oxygen, and
CO,. Moreover, as new off-the-shelf
components emerge with the poten-
tial for enhancing power system per-
formance, the PSDF may be used to
assess performance under commer-
cia conditions and reduce the risk
and associated costs for commercial
applications.

TheTransport Reactor

The transport reactor employs a
simple compact design that offers
highly efficient and fuel flexiblecom-
bustionandgasification, whichtrans-
lates into lower costs. The transport
reactor isconfigured in aloop. Coal
and limestone enter at the top of a
mixing zone where they contact hot
char and react to produce afuel gas,
sulfur compounds, and a char con-
taining carbon. These constituents
are circulated around the reactor by
the gas flow (see schematic below).
The coal feedrateis 1 ton/hour inthe
combustion mode and 2 tonghour in
the gasification mode.

Sulfur compounds are collected by
l[imestone, and thelimestoneand char
are separated fromthe product gasin
a disengager. The char is partialy
burned by oxygenor air introduced at
the bottom of the mixing zone, to

providethe heat that allows new coa
to react. A dlipstream of char and
sulfur compounds is removed from
the system and sent to a sulfator to
recover additional heat and produce
inert sulfur compounds. The reactor
was reconfigured for gasification
operations and ran as a gasifier in
September 1999. During the initial
commissioning test runs, over 450
hours of coal-based operation were
achieved with three coals and three
sorbents. Gasificationconditionsvar-
ied depending on thefuel tested, with
temperatures ranging from 1,450—
1,800°F and pressuresupto 240 psig.
The goal is to produce 110 Btu/scf
gas and 90 percent carbon conver-
sion in the transport reactor under
gasification conditions. Gasification
commissioning tests are expected to
resume in mid-October; studies on
how to increase the syngas heating
value will continue. A subsequent
performance evaluation test of the
gasifier is expected later this year.

Inthefirst test of acandidate sulfur
removal technology, a dipstream of
transport reactor syngaswill be sup-
plied to the Direct Sulfur Recovery
Process (DSRP). Research Tri-
anglelngtituteissupplyingtheDSRP
asatrailer-mounted mobiletest unit.

ap——]

Transport Reactor system schematic
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Futureplansalsocall for evaluating
fuel cell performance using syngas
derived from the transport reactor.
Thehydrogen-rich syngaseiminates
the need for energy intensive re-
forming required to convert natural
gasto usable fuel cell fuel.

lems. The objective of the DOE
Advanced Hot Gas Filter Programis
to develop more durable hot-gas fil -
ter elements that can withstand pro-
cessupset conditions. The approach
being used is to develop filter ele-
ments from materials including ce-
ramic composites, novel ceramics,

and metals that do not

4
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exhibit brittle failure and
are tolerant of thermad
stresses. PCD testing is
4 continuing under gasifica-
tion conditions on the
transport reactor and will
| begin again under com-
bustion conditions on the
circulating PFBC. New
filter element materias
will be studied and work

Semens Westinghouse candle filter system

Particulate Control Devices

A PCD that shows significant
promise is the hot-gas candle filter
system. Candle filter systems typi-
caly consist of arrays of cylindrical
ceramic or metal filters supported by
a metal structure within a pressure
vessel. (A schematic of the Semens
Westinghouse design is shown
above) Filter element arrays are
formedby attachingindividual candle
elements to a common plenum sec-
tion. All gas filtered through the
candles in a single array is trans-
ferred through apipetothecleanside
outlet of the filter. In the Siemens
Westinghouse design, arrays are
stacked vertically to form clusters,
which are suspended from a tube
sheet. Ashis collected on the outer
surface of the filter elements during
filtration and isremoved by areverse
direction pulse of high-pressure gas.
Filter elements can be made of po-
rous ceramics or metals.

While filter system operation at
process design conditions has been
successful, operation at off-normal
conditions continues to pose prob-

will continue to develop

reliable failsafe devices
(which close off gas flow if afilter
fails), nondestructive filter element
evaluation methods, dkali concen-
tration measurements, vibrationmea-
surements, and on-line particle
detectors.

A second PCD in the transport
reactor structure features the Com-
bustion Power Company granular
bed filter system, adifferent particle
separation method. It has not yet
been operated.

Advanced Pressurized
Fluidized-Bed Combustion

The APFBC technology at the
PSDF is being developed by Foster
Wheeler Corporation (see schematic
below). Thetest systemisstill inthe
shakedown mode and has not oper-
atedoncoal. Through1998and much
of 1999, shakedown of the APFBC
system could not be completed. This
wasdueto theinability to operatethe
Siemens Westinghouse Multianular
Swirl Burner (MASB) — as needed
to provide hot gas to the combustion
turbine/compressor. The MASB is
intended to bearich-quench-leanlow-
NO_combustor. Initial operationin
this design mode with propane re-
sulted in large amounts of soot for-
mation and damage to the burner
liner in two runs. The MASB was
reconfigured as a lean propane
burner in 1999 and ran successfully,
providing hot gas to the combustion
turbinefor approximately 400 hours.
This modification allowed commis-
sioning of the APFBC system to
proceed. This system consisted of
the MASB/turbine, the circulating
PFBC, and a Siemens Westinghouse
PCD. The next APFBC commis-
sioning run is now expected to take
place shortly.

The APFBC system schematic
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Barce-MounTeED PFBC

As an offshoot of technology being developed under the U.S. Department
of Energy (DOE) Clean Coa Technology Demonstration Program, the DOE
Office of Fossil Energy is exploring conceptua designs for barge-mounted
power systemsthat have significant commercialization potentia indevel oping
countries.  Work is under way by DOE and a Cooperative Research and
Development Agreement (CRADA) partner, RimStar America, of California

Asdesigned, unitswould have arange of outputsfrom 40-300 MWe and fit
on amarine barge that istransportable by a heavy lift ship. The

the table below, have been designed
to fire Philippine Liguan bituminous
coal. Thetwolargeunitsaremounted
on a barge with dimensions of 108
feet acrossthe beam by 570 feet from
stem to stern; two smaller unitsfit on
barges that are 108 feet by 370 feet.

The140-MWePFBC power barge,
shown below, ismounted onaheavy

power barges use coal-fired pressurized fluidized-bed combus-
tion (PFBC) technology, which hasbeen under joint devel opment
by DOE and Foster Wheeler. To enhance overall economics, the .,

barges would use an arrangement of industrial turbomachinery -
specially configured for use with coal-fired PFBC systems,
instead of attempting to adapt gas turbines that originally were
designed to burn either gas or ail.

Barge-mounted power plants using gas turbines and diesdl
engines have already been built, and many such units are in
operation today. Coal-fired PFBC power units would be a new
breed, but would fit into arelatively small footprint, making barge mounting
feasible for this clean, coal-fired technology.

The developing world has a growing need for sources of environmentally
clean, economical power generation. At the present time, oil and gas prices
have risen to the point where coal-fired generation provides strong operating
cost savings. Movable systems would alow developing countries to test
PFBC for a short period of time on local coals, and would give investors the
flexibility to move the barge as required to protect their asset. The compact
size of the PFBC unit allows its placement on abarge that is transportable to
any coastal siteintheworld. Finaly, barge mounting enables the unitsto be
manufactured in aU.S. naval shipyard. Financial incentives are availablein
theform of U.S. Maritime Administration loan guaranteesfor amajor portion
of the debt incurred in financing of the units.

BARGE-MOUNTED CONFIGURATIONS

The barge-mounted designs are based on the use of Dresser-Rand Corpo-
ration (D-R) industrial turbomachine components. These units, presented in

Barge-Mounted PFBC Configuration

Conceptual drawing of a 140-MWe barge-mounted
PFBC power plant

lift semi-submersible transport ship,
in position to move to virtualy any
coastal location in the world.

Economic VIABILITY

The PFBC industria component
barge-mounted designs show signifi-
cant potentia for competitive de-
ployment in the evolving deregul ated
market for electric power. The cur-
rent high costs of oil and gas ($5.67
and $4.56 per 10° Btu, respectively,
asof July 2000) result in total cost of
electricity (COE) valuesrangingfrom
4560 mills per kWh by gas turbine
combined cycle generating plants.
This figure is based on an estimate

MWe Net Steam Cycle Barge Capital COE?
Efficiency % psig/°F/°F Displacement Cost? cents’lkWh
(HHV) tons $kWe
300 39.9 2,400/1,000/1,000 20,880 860 35
140 37.8 1,800/1,000/1,000 16,720 1,200 4.6
92 35.8 1,500/1,000/900 12,780 1,380 5.0
43 348 1,500/1,000/900 10,760 1,890 6.6

Notes: 1. Capital cost is bare erected basis, including barge, plus engineering and construction management. Does
not include certain land-based facilities. 2. COE based on 15-year book life, 80 percent capacity factor.

4
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Coal-Fired PFBC vs. Gag/Qil-Fired Combined-Cycle
System MWe Efficiency Fuel Fuel Fuel Cost | Capital Cost! COE
$/10° Btu | millskWh $kWe millskWh

GE 7FA262 262 56.0 Natural 4.50 274 475 46
combined-cycle LHV gas
GE 7FA262 262 55.0 No. 2 5.50 34.1 550 57
combined-cycle LHV ail
PFBC, steam @ 303 40.0 Bituminous 1.30 11.1 1,100 40
2,400 psig HHV coal
1,050 °F/1,050 °F

Note: 1. Total plant cost (TPC) basis

for an F-class machine, operating as PFBC BolILER INDUSTRIAL TURBOMACHINES

a combined cycle with 54 percent
LHV efficiency, at previoudy noted
oil and gas prices.

Total COE values for the largest
PFBC unit (300 MWe) is on the
order of 40 mills per kWh, based on
coal deliveredto thesiteat $1.30 per
10° Btu. If the comparison is based
on variable costs (fuel plus variable
operation and maintenance costs),
theadvantagefor thecoal -fired plants
is greater. The coal-fired PFBC
unitswill thusbedispatched ahead of
the ail- or gasfired units, and will
operate at higher capacity factors.

The table above compares datafor
thevariousgeneration alternativesat
a capacity factor of 80 percent. An
efficient and reliable coal-fired unit
can reasonably be expected to oper-
ate at this capacity factor. Unless
special circumstances exist, opera-
tion of agas- or oil-fueled combined-
cycle unit at 80 percent capacity
factor is less likely at the fuel price
levels noted in the table.

If current oil and gas price levels
are sustained or increase further,
serious consideration must be given
to new coa-fired generation. The
PFBC concept becomes more at-
tractiveif it isfired with opportunity
fuels such as petroleum coke.

AND RELATED COMPONENTS

The PFBC power barge unitsusea
combined cycle for conversion of
thermal energy from the fluid bed to
electric power. A Brayton cycle
usingair and combustion productsas
working fluid is used with a conven-
tional sub-critical steam Rankine
cycle. The cycles are coupled by
generation, superheat, and reheat of
steam within the PFBC vessd, and
feedwater heating in the gas turbine
heat recovery unit (HRU).

Inlet air passes through an inlet
filter, andthenintoan axial-flow low-
pressurecompressor. Theair exiting
the compressor flows through an
intercooler andthenintoacentrifugal
high-pressure compressor. The air
then is sent to the PFBC vessel to
provide O, for combustion and fluid
momentum for material transport.

Ceramic filters remove the dust
from the PFBC hot gas discharge.
The 1,560 °F gas is returned to the
expander inlet section of the
turbomachine, where it expands to
drive the compressor and an electric
generator. The expander exhaust
gases are conveyed through an HRU
to recover the therma energy that
remains, and then to the plant stack.

Gas power trainsfor the large size
PFBC power units (140 MWe and
300 MWe) are driven by one or two
compressedair energy sorage(CAES)
hot gas expanders, manufactured by
D-R. Thisexpander iscurrently oper-
ating in daily service at the Alabama
Energy Cooperative CAES plant in
Mclntosh, Alabama. ThePFBC com-
bustor furnishes the process gas to
the expander for power generation.

Thesmaller PFBC plants(43MWe
and 92 MWe) use a second D-R
product, ahot gasexpander originally
designed for power recovery from
hot gasstreamsin nitric acid produc-
tion. The expander is available in
four frame sizes, based on the disc
diameter of the rotating stages. For
the 43-MWe and 92-MWe units, the
largest expander (the Model 526) is
used singly orinaset of two arranged
in series on the shaft (gas flows
through them in paralldl).

The turbomachinery train is com-
pleted by selection of axial-flow LP
compressorsand centrifugal-flow HP
compressors from the D-R line of
equipment, andtheintegration of these
machine elements onto a common
shaft, along with an electric genera-
tor and necessary auxiliaries such
as controls, lube oil skid, etc. This
and other configurationsunder study
could advance global commercid po-
tentia of the coa-fired barge concept.
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PI\/I MONITORING EFFORT ADVANCES

In response to growing concerns over health and visibility effects of PM_
(particulate matter with aerodynamic mean diameter at or below 2.5 pm)
emitted into the atmosphere from manmade sources, the U.S. Department of
Energy, Office of Fossil Energy (FE) was directed by Congress in 1998 to
begin a research program to ensure that the best science and technology are
availabletoaidinregulatory decisionmaking affectingambient PM_ . In1997,
National Ambient Air Quality Standardswere established for PM_ calllng for
a 24-hour average concentration limit of 65 pg/m* and an annual mean
concentrationlimitof 15ug/m°. Thisstandardistobereviewedin2002, lending
great importance to the data that FE is generating through its monitoring
program. Coa combustion produces primary PM__ (fly ash, carbon soot,
associated trace metals), gaseous precursors (SO, and NO, ), and secondary
fine particulates (ammonium sulfates and nitrates).

The FE monitoring effort isasupplement to the nationwide PM,_monitoring
effort led by the U.S. Environmental Protection Agency (EPA) FE is
currently focusing on the mid-Atlantic and Appalachian regions where there
isamajor concentration of coal-fired power plants, generally upwind of the
largest regional complex of urban areas in the United States. Later, FE will
expand itsPM__program to include characterization of emissionsand plumes,
source-receptor modeling, and evaluation of the impacts of coal plant emis-
sionsonambient PM_. Inaparallé effort, FE will tailor its ongoing work in
emissions control technol ogy R&D to respond to the specific control needs
identified by the PM__monitoring and evaluation program.

FE's monitoring effort is being per-
formed at four sites (two major, two
supplemental) under the Upper Ohio
River Valley Project (UORVP), and
atfivesites(onemajor andfour supple-
mental) under the Steubenville Com-
prehensive Air Monitoring Project
(SCAMP). The ambient air monitor-
ing facility at DOE’ s National Energy
Technology Laboratory (NETL) in
South Park, Pennsylvania, forms the
third key component of FE's regional monitoring network (see page 8). A
fourth project, theCarnegie-Mé lon University (CMU)/EPA Pittsburgh supersite,
was selected by FE under an FY 2000 solicitation, and will be funded at ayet-
to-be-determined level. An interagency agreement between NETL and the
Tennessee Valley Authority also provides a key link to ambient monitoring
programs, investigationsof power plant plumechemistry, andvisibility impair-
ment issues in the southeastern Appalachian mountain environment.

Central SCAMP monitoring site,
Seubenville, Ohio

UprPER OHIO RIVER VALLEY PROJECT:
LAWRENCEVILLE AND HOLBROOK, PENNSYLVANIA

The primary pair of sitesin the UORV P are the Lawrenceville (Pittsburgh)
urban site operated by the Allegheny County Health Department, and the
Holbrook, Pennsylvania, rural monitoring facility located at asite operated by the
Pennsylvania Department of Environmental Protection. Lawrenceville and

Lawrenceville (Pittsburgh)
monitoring site on roof of Allegheny
County Health Department

PM_ _and sequential filter samplers at
Holbrook monitoring site, UORVP

Holbrook contain several types of
filter-based PM ambient monitoring
equipment (PM__and PM ), continu-
ous samplers for co-polluting gases
(CO, SO, NO,, NH,, etc.), and sur-
face meteorologica stations.

Preliminary analysis of the first
year of monitoring data shows simi-
lar trends at Lawrenceville and
Holbrook, with identical absolute
medianlevelsof PM_ . Sulfateisthe
dominant chemical specm at both
sitesduringwinter months. PM__and
PM_ mass concentrations are hi gher
in summer than in winter, with fall
measurements at an intermediate
level. Levels appear to be more
affected by regiona than by loca
effects. Continuous monitoring
equipment (Tapered Element Oscil-
lating Microbalance) andfilter-based
samplers performed well. The
UORVP is scheduled to complete
sampling in the summer of 2001, and
will enter its principal analysis and
interpretation phase later that year.



FaLL 2000

CLEAN CoaL TobAy

STEUBENVILLE
MONITORING PrROJECT

Steubenville, Ohio, wasfeaturedin
the 1993 Harvard University School
of PublicHealth“ Six Cities’ study as
a location where correlations be-
tween ambient PM__ mass and ad-
verse hedlth effects had been noted.
These correlations had been cited by
EPA asone of the primary justifica-
tionsfor its 1997 ambient PM__stan-
dards. The SCAMP project, which
includes both outdoor and indoor
monitoring,will offer complete char-
acterization of the relationships be-
tween ambient PM__ and human
exposure, including the chemical
components of PM__at various |o-
cations, and will provideacompre-
hensive data base for use in
subsequent epidemiological studies,
long-rangetransport studies, and State
Implementation Plan devel opment.
CONSOL Energy istheprimary per-
former of SCAMP, and will provide
the necessary coordination and data
integration between thevariouscom-
ponents of the study.

FE issupporting the outdoor study,
which includes daily, and in some
cases continuous, measurements of
PM .. mass and composition. Mea-
surements were taken outside the
homes of older adult and child study
participants (who a so will wear per-
sonal samplers as part of the indoor
study). For the outdoor study, which
began measurements in the summer
of 2000, CONSOL formed a team
with the Harvard University School
of Public Hedlth, Ohio University,
FranciscanUniversity of Steubenville,
Wheeling Jesuit University, and Saint
Vincent College. Theindoor compo-
nent of SCAMP is being performed
by the Harvard University School of
Public Health under subcontract to
CONSOL, and is supported by a
consortium of non-DOE sources.

CMU/EPA/DOE SuPERSITE

The central Pittsburgh supersite,
located on the CMU campus, will
expand on the UORVP by adding a
wide range of state-of-the-art mea-
surementsand increasing monitoring
frequency. Anultimategoa isdevel-
opment and eval uation of current and
next-generation aerosol monitoring
techniques. DOE and EPA will col-
laborate in the effort with a team
fromacademia, privateindustry, and
local and stateair pollution agencies.

Baseline monitoring is planned for
an 18-month period that will include
detailed characterization of PM size,
surface, and volumedistribution, and
PM chemical composition asafunc-
tion of size and on a single particle
basis. Three 14-day intensive sam-
pling periods are planned to examine
temporal variations and to collect
datafor model testing and validation.

The project will also create adate-
base of ambient PM measurements
for source-receptor and determinis-
tic modeling in the Pittsburgh region.
Estimateswill be made of theimpact
of the various sources (transporta-
tion, power plants, natural, etc.) to
the PM concentrations in the area.

In a separate effort not co-funded
by FE, EPA will conduct comprehen-
sivemodeling, and epidemiology and
indoor exposure studiesto test criti-
ca hypotheses relating to health ef-
fects, exposure, and control strategies.

..." NewsBytes’ continued

expected to help the overall econom-
icsfor restarting the ENCOAL facil-
ity or buildingacommercial sizeplant.

Under a competitive solicitation to
improveproductionfromlow volume
stripper gaswells, DOE isfundingan
important potential spinoff applica-
tion for SynCoal®, developed by the
Advanced Coal Converson Pro-
cess (ACCP) Demonstration, a
DOE Clean Coal Technology project
inColstrip, Montana. SynCoal would
filter contaminated wastewater from
stripper wells at acost lower than can
beachieved by filteringwith activated
carbon. This could reduce water dis-
posal costs by asmuch as 70 percent
and prolong thelifetime of thousands
of wells. The filtered water is also
clean enough for agricultural use, an
important factor in the West. The
novel filtering systemwill betested at
a gas production facility owned and
operated by NARCo of Denver.

In aseparate development, ACCP
participant Western SynCoal LLCis
testing a new reactor design with no
moving parts for use in its patented
stabilization process. This reactor
may aso have application as a re-
placement for the company’s vibra-
tory fluid bed reactors. If successful,
this reactor technology could radi-
caly improve the commercial eco-
nomics of the SynCoal process and
simplify modular commercial-scale
designs.
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NETL FINE PARTICULATE RESEARCH

The National Energy Technology Laboratory (NETL) state-of-the-art,
ambientair, fine-particulatemonitoringfacility, located at itssitein South
Park Township, Pennsylvania, is part of the Upper Ohio River Valley
network of air sampling stations. The NETL facility started collecting
samples of ambient air par-
ticlesand assessing air qual-
ityindune1999. Thesampling
station was located to take
advantage of an existing me-
teorological tower that sup-
pliesnecessary weather data.

The air monitoring station
consists of anew 715-ft*in-
door facil |ty housi ng aqu| p- NETL team by the 14-bay rack

ment to continuously monitor

gaseous pollutants O, SO, CO,NO, NH_, H S, and peroxide, in addition
to PM__ particles containing carbon and polycyclic aromatic hydrocar-
bons. A fully instrumented, 14-bay rack was constructed to support a
variety of PM__monitoring equipment.

Monitoring equipment provides data for several activities. CONSOL
Research and the Allegheny County Health Department have co-located
U.S. Environmental Protection Agency (EPA)-certified Federal Refer-
ence Method (FRM) PM_ samplers into two of the bay racks to
complement the NETL FRM sampler. Other testing is being done under
EPA’s Environmental Technology Verification Program, which is de-
signed to enable users to make informed equipment purchases. As part
of aproject funded under the University Coal Research Program, thesite
is aso host to a system developed at Brigham Young University that
samples particulate matter and semi-volatile organic compounds in the
vapor state. In addition, the Mine
Safety and Health Administration’s
world class balance room islocated
adjacent to the monitoring station
andisusedtodeterminefilter sample
particle mass.

Preliminary results of back trajec-
tory analysis programs provided by
the National Oceanic and Atmo-
spheric Administrationindicate that
most of the PM__ organic particles
collected at NETL are transported
from sites|ocated west of Pittsburgh.

NETL scientists standing at the
Andersen speciation sampler used
to collect fine particulate matter

UprcoMING EVENTS

—October 17-19, 2000—
Industry Partnerships for
Environmental Science and
Technology Conference
Location: Morgantown,

West Virginia
Soonsor: DOE/NETL
Contact: Event Management
Phone: (304) 285-4750

or (800) 553-7681

—October 4-5, 2000—
High-Temperature Fuel Cell
Power Plant Systems Training
Wor kshop

Location: Denver, Colorado
Sponsor: DOE

Phone: (304) 598-8300

—October 30-November 2, 2000—

Fuel Cel Seminar and

Exhibition

Location: Portland, Oregon

Sponsored in cooperation with:
DOE, EPRI, GRI, Netherlands
Energy Research Foundation,
and others

Phone: (202) 973-8671

Fax: (202) 331-0111

—November 13-14, 2000—

Coal-Tech 2000 International

Conference and Exhibition on

Low-Rank Coal Utilization

Location: Jakarta, Indonesia

Soonsors: Indonesian Coa Society,
in cooperation with LSDE,
NETL, NEDO, and Indonesian
Coal Mining Association

Contact: Scott Smouse

Phone: (412) 386-5725

Fax: (412) 386-4561

E-mail: scott.smouse@netl.doe.gov

—December 4-6, 2000—
Advanced Turbine Systems
Conference

Location: Alexandria, Virginia
Sponsor: DOE

Contact: Kim Yavorsky

Phone: (412) 386-6044

Fax: (412) 386-6486
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ATS ProcramM — A DOE Success Story

TheU.S. DOE Advanced Turbine Systems (ATS) Program partnerships have
produced the most advanced combustion turbines in the world, incorporating
breakthroughs that were barely imagined a decade ago. The program has
combined resources of government, major turbine manufacturers and suppli-
ers, and universities. Projects have been leveraged by DOE funds, and cost-
sharing by industry participants has increased as technol ogy risks decreased.

Two sizes of turbines emerged commercially through the ATS Program,
industrial-scal e products|essthan 20 megawatts (MW), and large, combined-
cycleuutility-scale productsgreater than 400 MW. Developershave surpassed
the original aggressive goals of the program. These achievements include
increased fuel-to-electricity efficiency from about 50 percent to 60 percent for
utility-scale gas turbines, and areduction in nitrogen oxides (NO,) emissions
to single digits (9 ppm or less). ATS participants have developed new heat
transfer and aerodynamic codes to enhance turbine designs. Advances
include improvements in combustor and compressor efficiencies, cooling of
hot-gas-path components, application techniquesfor thermal barrier coatings,
brush seal lead-resistance, alloys and casting techniques to sustain increased
turbine temperatures, hot-gas-path component refurbi shment, and techniques
to monitor temperature. These improvements are reducing manufacturing
costs, increasing the life of critical components, and reducing maintenance
costs associated with ATS products and existing turbines.

Genera Electric (GE) unveiled the commercially ready 400-ton advanced,
locomotive-size H Systemgasturbinein February 2000, representing amajor
achievement of the ATS Program. Such ATS products have immediate
application in meeting existing and projected electricity generation capacity
addition requirements. Over thenext two decades, an estimated 300 gigawatts
of new capacity will be needed to meet new demand and to replace retired
capacity. Natural gas-fired turbine systemsare expected to provide more than
80 percent of this new capacity. ATS productswill also help bring advanced
coal-based power generation technol ogiesinto widespread commercia deploy-
ment sooner. Both integrated gasification combined-cycle (IGCC) and pres-
surized fluidized-bed combustion (PFBC) costsand performanceareenhanced
by increased gas turbine efficiency and reduced capital and operating costs.

NEexT GENERATION TURBINE SYSTEMS

Driving the new Next Generation Turbine (NGT) Program are climate
change concerns, deregulation and restructuring of the utility sector, and
continuing regulatory pressureto reduce pollutant emissions. Climate change
concerns provide incentives for increased efficiency, use of renewable fuels,
and development of systems conducive to carbon capture and sequestration.
Utility deregulation and restructuring drive power generatorsand userstoward
smaller, more flexible, less capital-intensive systems than exist today. These
systems are being used in increasing numbers in distributed generation
applications. Regulatory pressures demand near-zero emissions.

The NGT Program responds to these drivers by pursuing three basic
technology thrusts: (1) Systems Development and Integration; (2) Reliability,
Availability, and Maintainability (RAM) Improvement; and (3) Crosscutting
R&D. Equipment manufacturers, suppliers, and small businesses will bethe

primary performers in the systems
development and RAM elements.
Universities, research institutes, and
DOE national |aboratorieswill bethe
primary participantsin the crosscut-
ting R&D element.

» Systems Development and
Integration: Intermediate size tur-
binesystems (30 MWeto 200 MWe),
flexibleinoperationandfuel use, will
be developed that meet the needs of
new, emerging, and deregulated
power generation markets in the
United States. Some systems being
studied include gas turbine/fuel cell
hybridsand flexibleturbine systems.
The overall goa of this technology
area is to develop and test ultra
clean, high-performance, high-effi-
ciency turbine power systems for
near-term power markets and inte-
grationintoVision21 power plantsin
the longer term.

» Rédliability, Availability, and
Maintainability (RAM) Improve-
ment: As more gas turbines enter
the marketplace, the focuswill beon
mai ntenance, repair, and power plant
operation. Theincreased complexity
of gas turbine plants, the economic
imperativeof highrdiability, andthe
need to reduce life-cycle costs are
the key drivers for improving RAM
technology.

» Crosscutting R&D: Govern-
ment and national laboratories, in-
dustry, anduniversitieswill comprise
the work teams to conduct crosscut-
ting research in combustion model-
ing, materials science, computer
simulations, and instrumentation
needed to support Systems Develop-
ment and Integration.

DOE envisions that NGT systems
will be used as power modulesin its
Vision 21 energy plants — non-pol-
luting advanced energy plants that
will runonmultiplefuelsand produce
a date of clean liquids, chemicals,
and feedstocks as well as electricity.
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- INTERNATIONAL INITIATIVES -

FE HosTs FOREIGN SERVICE OFFICER TRAINING COURSE

In cooperation with the U.S. Department of State’ sForeign Servicel ndtituteand Bureau of Economicand Business
Affairs, the Department of Energy hosted the first week-long Coal and Power Sector Training Course in the
Pittsburgh, Pennsylvania, areaduring July 24-28, 2000. The 22 participants were hosted at several extensive
Site tours to learn about various technologies. They also attended
lectures and discussions on timely issues in the international energy
arena, such as electricity deregulation, climate change, and emergence
of new technologies for clean cod, distributed generation, greenhouse
gas reduction and other pollution control, and ultra-clean fuels.

TheForeign Servicelnstitutewasestablisnedin 1947 tofurnish Foreign
Service Officers (FSOs) with training throughout their careers. The
FSOs explain U.S. policies and interests to foreign nationals and their
Participants in the inaugural FSO governments, and also have a function in promoting exports and
Coal & Power training course, in negotiating international agreements. Increasingly, FSOsareinvolved
Pittsburgh, Pennsylvania. in energy matters. The Foreign Service promotes free market econo-
mies and works with international institutions to seek progress in meeting global concerns regarding the
environment and other international interests. The Foreign Service also acts as an advocate for U.S. business
interests and to protect intellectual property rights.  According to the State Department, efforts by FSOs
resulted in U.S. exports totaling $934 billion in 1998, or 12 percent of the U.S. gross domestic product.

The training course provided participants an overview of the fundamentals of the coal and power sectors
worldwide, and provided aforumfor discussion among energy speciaistsfromtheU.S. government and private
industry. Emphasis was placed on technological changesin the coa and power industry specifically related
to developing countries. During the week of training, participants made a number of field trips including
Ebensburg Power Company’s 50-MWe waste coal-fired cogeneration plant; Edison Mission Energy’s
2,012-MWe pulverized coal-fired Homer City Plant and on-site coal preparation plant; First Energy/Penn
Power’s 2,742-MWe Bruce Mansfield Power Plant with its large wet SO, scrubber, and National Gypsum
Company’s adjacent wallboard manufacturing plant; Allegheny Energy’s 88-MWe gas turbine Springdale
plant; and the Siemens Westinghouse Solid Oxide Fuel Cdll pilot manufacturing facility.

Implementation of the FSO training between FE and numerous private companies is a prime example of
successful government-industry collaboration. The Coal and Power Sector training preceded an FE-supported
Oil and GasIndustry course, held in Houston, Texas, thefollowing week. TheForeign Servicelnstituteintends
to offer both training courses annually in the future.

INDIA GREENHOUSE GAs ProJECT TO INCLUDE REGIONAL CENTRES

With support of the DOE Office of Fossil Energy (FE) and U.S. Agency for International Development
(USAID), aregiona Center for Power Efficiency and Environmental Protection (CenPEEP) was inaugurated
in June 2000 in Lucknow in the state of Uttar Pradesh, India. FE stechnical advisory roleisthe result of a
Participating Agency Service Agreement with USAID-India, under the Greenhouse Gas Pollution Prevention
project, which has just been extended for five years.

India’ sNational Thermal Power Corporation (NTPC) and itslargest and most efficient power generation entity
established thefirst (national) CenPEEP in 1994 at its Research and Development Centrein Noida, near New
Delhi. CenPEEP is an independent, power industry-funded group of coal/power plant experts who manage
various activities for the Indian power industry, including plant design and improvement, R&D, and training.
CenPEEP has been serving as aresource for technical knowledge and demonstration in support of improved

10
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power sector management, increasing operating efficiencies, and strengthening environmental protection. The
Centre in Uttar Pradesh, and another planned for Patna, Bihar, will act to expedite training throughout India

DOE team members have been instrumental in demonstrating the value of efficiency and environmental
improvements at selected NTPC and State Electricity Board plants, and in developing “Heat Rate Improve-
ment Guidelinesfor Indian Power Plants.” During 2001, FE and USAID will provide training in power plant
efficiency such as improved operating and maintenance practices, as well as environmental monitoring.
Efficiency improvementsin Indian plantswill hel p meet the 15 percent improvement goal establishedinMarch
by the U.S. and Indian governments (see Summer 2000 issue of Clean Coal Today).

APEC CoaL FLow SEMINAR: A TooL FOR REGIONAL STABILITY

Proceedings are being published for the Asia Pacific Economic Cooperation's (APEC) Sixth Coa Flow
Seminar, held this Spring in Kyongju, Korea. APEC was formed in 1989 to address issues of regional
interdependence, and its members include 18 countries bordering the Pacific Ocean. The seminar, where
policymakers discuss the flow of coal imports and exports among APEC nations, is funded by the U.S.
Department of Energy (DOE), aong with Japan’s Ministry of International Trade and Industry, and Korea's
Ministry of Commerce, Industry, and Energy. The DOE Office of Fossil Energy (FE) is the main U.S.
government presence at the seminar and every year has provided technical speakers.

There were 120 participants from nine APEC economies at this year's conference, the theme of which was
“Cod inthe New Millennium.” With economiesrebounding from the Asian economic crisis, APEC islooking
for new coal demand projections. Seminar participants believe that a shared view of future coa supply and
demand, aswell as pricing and environmental concerns, can contributeto greater market stability intheregion.

Speakers addressed broad challenges affecting coal in APEC nations, such as excess capacity as aresult of
lower growth rates during the recent economic crisis, environmental concerns, and insufficient infrastructure.
However, on the positive side, the economic crisis resulted in liberalization/privatization reforms so that the
energy sector is expected to become more competitive.

FE'sDr. Sun W. Chun, Chairman of APEC Experts Group on Clean Fossil Energy, gave one of the opening
addresses and noted that APEC is the fastest growing region in the world in energy terms. Clean coa
technologies can help achieve sustainable development in the region, and support the strategic importance of
the region’s indigenous coal in the context of a vulnerable oil market.

Another keynote address by Dr. Charles Johnson of Honolulu's East-West Center (EGCFE), one of the
conference organizers, focused on the overriding issue of greenhouse gas constraints and the competitive
position of coal in Asa Johnson noted that local and regional environmental restrictions for SO, and
particulates, as well as increased competitiveness of natural gas, pose a greater threat to coal expansion than
doesthe Kyoto Protocol. According to Johnson, most economies are following a gradual approach to carbon
emissionreductions, which shouldallow timefor introduction of clean coal technologies. Under likely scenarios,
Johnson expects coa consumption to double within the next 25 years.

A number of seminar speakers provided the individual country perspective. Among them were FE's Dr. C.
Lowell Miller, who noted that the U.S. coal industry has successfully responded to major challenges since the
1960s. He explained that the new date of near zero-polluting clean coal technologies to be devel oped under
FE'sVision 21 program can provide new marketsfor coal inthe 21 century. Koreanoteditsdesireto diversify
import sources and develop overseas coal mines; but government assistance may be required for overseas
investment. China spoke of arise in exports, with government infrastructure investments. A representative
from the Russian research community addressed problems of industry restructuring, while Australiadiscussed
productivity improvements. Japan expects to continue importing coal but at lower rates.

Proceedings are available from the APEC homepage (www.apecsec.org.sg) or the EGCFE homepage (www/
2.ewc.hawaii.edu/apec); limited number of hard copies available by faxing EGCFE at (808) 944-7380.
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R&D MILESTONES

R&D 100 Award granted to NETL Researchers. R&D Magazine recently recognized a regenerable
desulfurization sorbent, devel oped and patented by the U.S. DOE Office of Fossil Energy, as one of the 100 most
technologically significant products and processes of the year. Awardees will be acknowledged and processes
described in the September issue of R&D Magazine. The process removes hydrogen sulfide from coa
gasification gasstreams. In addition to the excellent performance of the sorbent, commercially prepared by United
Catalysts Inc., the costs are expected to be considerably lower than that achievable for conventional
sorbents. The R&D 100 Awards were established in 1963. Over the years, the R&D 100 Awards have
recognized winning products such as Polacolor film (1963), the flashcube (1965), the automated teller machine
(1973), the halogen lamp (1974), the fax machine (1975), theliquid crystal display (1980), the full-color graphics
printer (1986), theK odak Photo CD (1991), the Nicoderm antismoking patch (1992), Taxol anticancer drug (1993),
lab on achip (1996), and HDTV (1998).

The High Performance Power Systems (HIPPS) project has exceeded performance goas, making this
indirectly fired cycle system a viable stepping stone to Vision 21. Working under DOE sponsorship, system
developers, UTRC (a Division of United Technologies Corporation) and their subcontractor UNDEERC, have
announced that HIPPS can achieve an overal efficiency in excess of 45 percent when burning coal. Central to
aHIPPS plant is a High-Temperature Advanced Furnace (HITAF) that heats the compressed working fluid (air)
to the turbine inlet tempterature. The radiant heater panel of the HITAF has been successfully operated to heat
theworking fluidto 2,000 °F, surpassing design expectations. TheHIPPSsystem designwould potentially improve
efficiency, reduce carbon dioxide and other air pollutant emissions, and reduce the cost of electricity. Technical
work on HIPPS concludes at the close of this year, and afinal report on the project should be issued next spring.

In August 2000, seven new projects were chosen for negotiation under the second of three rounds
of Vision 21 proposals. These projectswill develop technologies needed for Vision 21ultra-clean energy plants
of the future. The first group of six projects were selected last March, and a third group should be selected by
next spring. Under the current round, four projects will focus on technology components — alloys for hest
exchangers, gasification modules, ceramic membranes, and advanced gasification-combustion concepts. The
other three projects will address advanced plant design and visualization software — a “virtual workbench” to
simul ate performance of variouscomponents, acomputational tool to design low-emissi on-combustion systemsfor
gasturbines, and tools for modeling flowsin gas particle systems such as gasifiers and fluidized-bed combustors.
The 13 projectsselected thusfar haveatotal valueof $32million—$24 millionfrom DOE and $8 million cost-shared.

FE-sponsored research contributes to construction by Reema International of a 10,000 barrel/day
gas-to-liquidsplant in Trinidad. The proposed plant will use Fischer-Tropsch (F-T) technology to convert 100
million cubic feet/day of natural gas into 10,000 barrels/day of sulfur-free and aromatic-free diesd, jet fuels,
naphtha, and other high-quality specialty products. Additionally, theplant will produce420,000 gallons/day of clean,
industrial-quality water. The F-T technology producesaclean diesel fuel that can be blended with crude oil-based
diesdl, thereby upgrading it to meet environmental and health standards. Reema acknowledged that FE-supported
R&D at the University of Kentucky Center for Applied Research and at the DOE-owned facility in LaPorte,
Texas, operated by Air Products & Chemicals, contributed to the realization of this plant.

In July 2000, DOE’s Office of Fossil Energy selected for funding 13 new carbon sequestration
resear ch projects. Research to date has consisted of early exploratory ventures funded mostly by federal funds.
The new projects, to be funded for up to $15 million over the next three years, are larger scale partnerships with
private research institutions, industries, and universities sharing amajor portion of theresearch costs. Theawards
arethefirst phase of acompetition begun last December. Projectsinclude high-temperature membranes, aswell
aslow-cost, reusable chemicalsfor CO, separation; storage of CO, incod seamsand in salinereservoirs; magnetic
resonance techniques to identify suitable geologic storage locations; analytical techniques to determine long-term
fate of CO, injected in the ocean; analysis of frozen CO, hydrates on the ocean floor; a reforestation program in
abandoned mine lands; use of a“bioreactor” to enhance CO, conversion; photosynthesis of CO, from power plant
exhaust; and modeling and sequestration database devel opment.
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FE Hosts ANNUAL NOX
SPeciALTY CONFERENCES

On May 16-18, 2000, the DOE Office of Fossi| Energy’s National Energy
Technology Laboratory (NETL) sponsored its annual pair of conferences on
reducing air pollution caused by nitrogen oxides(NO ). Theconferences, held
in Pittsburgh, Pennsylvania, devoted thefirst day to Unburned Carbon (UBC)
on Utility Fly Ash, and the following two days addressed Selective Catalytic
and Selective Non-Catalytic Reduction (SCR/SNCR) for NO  control. A
record 183 representatives from industry, the research community, and
government attended the UBC Conference, 341 attended the SCR/SNCR
Conference, and 116 individuals attended both conferences.

The NO_limits under Title IV of the Clean Air Act Amendments, which
address acid rain, are being met generally by low-NO, burnersinstead of the
more expensive post-combustion NO_ controls such as SCR and SNCR.
Low-NO_ burners, however, often lead to excessive quantities of unburned
carbononfly ash. Unburned carbon, alsoreferred to asloss-on-ignition (LOI),
has been receiving increased attention because it reduces the efficiency of
boilers and can render fly ash unsalable. In any event, compliance with Title
| of the CAAA, which addresses ozone/smog, will require use of the more
expensive post-combustion techniques.

In a keynote speech at the first
(UBC) conference, Llewelyn King,
Publisher of Energy Daily, cited the
importance of electric power and the
role of clean coal in meeting power
needs. Technical sessions addressed
topi csincluding control measures, new
usesfor high-carbon fly ash, and post-
combustion trestment. On the techni-

A
S |

cal panels, one speaker noted that the ;g conference keynote speaker,
U.S.Environmental ProtectionAgency | jewel yn King, publisher of “ Energy
(EPA) estimates$1 billion/yearindis-  paily”

posal costs if coa combustion by-
products become classified as hazardous wastes. A university researcher
described a correlation procedure to predict carbon burnout characteristics
based on the amount of light reflected from acoal sample. Several speakers
spoke on beneficial uses of high-carbon fly ash in cement manufacture.
Another presenter described an approach for identifying promising alter-
native beneficiation processes accord-
ing to carbon content, particle size
distribution, and other fly ash charac-
teristics.

At the second conference on SCR/
SNCR, keynote speaker Peter
Tsirigotis, Chief of the Program De-
velopment Branchin EPA’sClean Air
Markets Divison, emphasized that
EPA isfirm on thefeasibility of meet-
ingtheMay 1, 2003, target datefor the

SCR/SNCR conference keynote
speaker, EPA’sPeter Tsirigotis

NO, SIPcall. He said that new bills
in Congress aim for more stringent
limitsonSO,,NO,, andmercury. The
second keynote speaker, Jerry
Golden, Manager, Production Tech-
nology at the Tennessee Valley Au-
thority, noted that SCR, although

SCR/SNCR keynote speaker, Jerry
Golden, of Tennessee Valley Authority

costly, still offersthe least-cost solu-
tion on asystem-wide basis. Techni-
ca speskers covered issues such as
commercid applications of the two
technologies,ammoniagenerationsys-
tems, new catalyst devel opments, and
innovative technologiesfor NO,_ con-
trol.  One company pinpointed the
maximumtolerablelevel for anmmonia
dipas2 ppm. Ammoniadip isdetri-
mental to coa-based SCR operations
becausetheresultingammoniumbisul-
fate, formed by reactionwith SO, inthe
fluegas, isasticky solid that plugsthe
ar heater and is difficult to remove.
That company recommended oper-
ating at no more than 80 percent NO,
conversion, tominimizetheammonia
dip problem. Another spesker dis-
cussed the SNCR demonstration at
AEP's Cardinal Plant (see Summer
2000 Clean Coal Today) where op-
eration has been successful. Capital
costs at Cardinal were $11/kW, of
which $1/kW was attributed to pres-
surized boiler operations.

Conference proceedings are avail-
able on NETL’s website (http://
www.netl.doe.gov) under Publica-
tions. Plans are under way for next
year's conferences, scheduled for
May 15-18, 2001, in Pittsburgh.
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Status ofF AcTtive CCT
DEMONSTRATION PROJECTS

ENVIRONMENTAL

CoNTROL DEVICES

Southern Company Services, Inc. — Dem-
onstration of Advanced Combustion Tech-
niquesfor aWall-Fired Boiler. All testingon
the original project has been completed and
reported. Phase 4 has been extended 19
monthsto evaluate use of GNOCI S and other
computer programsto decrease NO, and L Ol
and increase efficiency by optimizing the use
of additional plant equipment, including ESPs
and sootblowers. (Coosa, GA)

ADVANCED ELECTRIC

PowEeR GGENERATION

City of Lakeland, Department of Water
& Electric Utilities — Mclntosh Unit 4A
PCFB Demonstration Project and Mclntosh
Unit 4B Topped PCFB Demonstration
Project. Lakeland Electric continues to
evaluate its options to meet future power
demand. Duringthisinternal review, L ake-
land, Foster Wheeler, DOE, and others
have been reviewing the system concept,
siting, and financial issues in order to
improve the project. (Lakeland, FL)

JEA — ACFB Demongtration Project. In
September 1997, DOE signed an agree-
ment with JEA to cost-share refurbishment
of the first (Unit 2) of two units at the
Northside Generating Station. Unit 2 is
scheduled for operation in early 2002, to be
followed by two years of demonstration.
(Jacksonville, FL)

Kentucky Pioneer Energy, L.L.C. — Ken-
tucky Pioneer Energy Project. Kentucky
Pioneer Energy, L.L.C., has replaced the
Clean Energy Partners, LP, as the project
participant and has moved the site to a new
location in Trapp, Kentucky. A Draft EIS
will be issued in late 2000. (Trapp, KY)

Sierra Pacific Power Co. — Pifion Pine
IGCC Power Project. Sierra continues to
implement the repairs needed for sustained
operation of the gsaifier. Earlier this yesr,
Sierra replaced 18 feet of refractory in the
gasifier. The plant restarted in August, but
had to be shut down due to over-temperature
damageto the clean gas plenum in the hot gas
filter vessel. Severa filters were broken.
Sierra hopes to re-gtart the plant again in

November. The project will end January 1,
2001. The plant continues to operate nor-
mally in the gas-fired combined-cycle mode.
(Reno, NV)

Tampa Electric Co. — Tampa Electric Inte-
grated Gasification Combined-CycleProject.
Tampa's Polk Power Station has completed
over three and one-haf years of successful
commercid operation. The gasifier has pro-
vided syngas to the combustion turbine to
produce electricity for over 21,000 hours.
(Mulberry, FL)

Wabash River Joint Venture — Wabash
River Coal Gasification Repowering Project.
The Wabash River Cooperative Agreement
expired on January 1, 2000. The participant
has submitted a draft copy of thefina report,
which has been reviewed by DOE and re-
turned to the participant for fina revision.
(West Terre Haute, IN)

Alaska Industrial Development and Ex-
port Authority (AIDEA) — Healy Clean
Coal Project. Demonstration operation un-
der the Cooperative Agreement was com-
pleted in December 1999, and final reporting
is under way. Copies of topical reports
describing the key technical activities carried
out during the project’ s two years of demon-
stration operations are available on the Clean
Coa Technology Compendium at http://
www.lanl.gov/projects/cctc/.  As the result
of asettlement reachedinMarch2000, AIDEA
turned the plant over to Golden Valley Elec-
tric Association, Inc. for custodia care in
April 2000. Golden Valley has engaged a
consultant to determine the technical, regula-
tory, and economic feasibility of a “full ret-
rofit” to aconventional low-NO, burner and
lime spray dryer emission control system,
and of a “limited retrofit” that retains the
TRW entrained (dagging) combustors, but
re-designs the coa handling system. The
plant will not operate until this determination
is complete and the appropriate modifica-
tions are made.  (Hedy, AK)

Arthur D. Little, Inc. — Clean Coal Diesel
Project. Performance checkout of the diesel
engine began in June 2000 and will continue
through September 2000. Fuel ail is being
used to ensure that the diesel engine is in
running condition. Work is continuing on
designing the hardened partsfor diesel opera-
tion on coa durry fuel. Upon completion,
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work will begin to modify theenginesoit can
operateon coal durry. Pilot testing of the coal
durry fuel on a small diesel engine is sched-
uled to take place this fall. (Fairbanks, AK)

CoaL PROCESSING

FOR CLEAN FUELs

Western SynCoal LLC (formerly Rose-
bud SynCoal® Partnership) — Advanced
Coal Conversion Process (ACCP) Demon-
stration. The ACCP Demonstration Project
in Colstrip, Montana, has processed nearly
2.6 million tons of raw subbituminous coal.
Over 1.7 million tons has been supplied to
customers, including industries (primarily
cement and lime plants) and utilities. A new
customer is now using SynCoa as a fuel
supplement in its gold ore roaster process.
The supplemental fuel system at Colstrip
Unit 2 has been in operation for over a year
and has been performing well. Unit 2 has
consistently experienced significant ben-
efits inimproved heat rate, reduced auxiliary
load, and reduced dlag-related limitations.
(Colstrip, MT)

Air Products Liquid Phase Conversion
Company, L.P. — Liquid Phase Methanol
Process Demonstration Project. TheLiquid

Phase Methanol (LPMEOH™) Process Dem-
onstration Facility continues to experience
stable operation on coal-derived synthesis
gas. Two recent planned outageswere under-
taken to perform tests to support the upcom-
ing in situ catalyst activation and evaluate the
ramping capabilities of the demonstration
unit, as well as to change out adsorbent
materiasinthe catalyst guard bed. A catalyst
withdrawal/addition campaign was al so com-
pleted in July 2000 to maintain catalyst
activity in the reactor. Since being restarted
with fresh catalyst in December 1997, the
demonstration facility has operated at greater
than 99 percent availability, and since April
1997, the facility has produced over 62 mil-
lion gallons of methanal, all of which was
accepted by Eastman Chemical Company for
use in downstream chemical processes. The
monitoring of all potential catalyst poisons,
and methods for their removal and control,
continue to be an important part of the
ongoing plant operation. (Kingsport, TN)

INDUSTRIAL APPLICATIONS

CPICOR Management Company, L.L.C.
— Clean Power FromIntegrated Coal/Ore
Reduction. DOE has continued its envi-
ronmental analysis for preparing an Envi-

ronmental Impact Statement for this project.
The CPICOR Management Company
(CMC) continues to perform baseline envi-
ronmental monitoring and preliminary engi-
neering and design in support of the NEPA
process. CMC also continues to work
closely with the Australian developers of
the Hlsmelt® Process to establish a process
andmechanical designdatabasefor thisproject.
This project will be designed to produce
3,300 tons per day of liquid iron and ap-
proximately 160 MWe from the by-product
gases. CMC is discussing teaming arrange-
mentswith several engineering and | PPfirms.
(Vineyard, UT)

ThermoChem, Inc. — Pulse Combustor
Design Qualification Test. Installation of the
steam reformer, 253-tube pulse combustor
test vessel, and structure is in progress. In-
stallation is scheduled for completion in Oc-
tober 2000. Testing of the 253-tube pulse
combustor will begin in late October 2000.
Shakedown tests of the Process Data Unit
using Black Thunder, Wyoming subbitumi-
nous coal werecompleted in April 2000. The
Process Data Unit is being modified to im-
prove operability. The test plan is being
revisited and testing is expected to resumein
October 2000. (Batimore, MD)
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