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DISCLAIMER

This report was prepared by Custom Coals Laurel pursuant to a cooperative agreement funded
partially by the U].S. Department of Energy, and neither (lustom Coals Laurel nor any of its

subcontractors nor the U.S. Department of Energy, nor any person acting on behalf of either:

(a)  Makes any warranty or representation, express or implied, with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of
any information, apparatus, method, or process disclosed i this report may not infringe

privately owned rights; or

(h) Assumes any liabilities with respect to the use of, or for damages resulting from the use

of, any information, apparatus, method or process disclosed in this report.

Reference herein to any specific commercial product, process, or service by trade name,
trademark, marnufacturer, or otherwise, does Hot necessarily constitute or imply its endorsement,
recommendation, or favoring by the U.S. Department of Energy. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the .S, Department of

Energy.



ABSTRACT

Custom Coals Laurel has built a commercial demonstration plant to demonstrate an innovative,
low risk, cost effective coal cleaning technology for meeting the requirements of the 1990 Clean
Air Act. Self-Scrubbing Coal™ technology, segments of which have already been tested at
commerctal scale, offers many advantages. It can reduce total sulfur emissions 80-90 percent; it
retains more than 90 percent of a coal's heating value; the coal is easy to handle; and the
technology is capable of using any bituminous coal as a feed. Utilities can use their existing
feedstock, averting potential boiler derating and economic dislocation caused by fuel switching.
In brief, utilities using Self-Scrubbing Coal™ can achieve compliance without major capital

expenditures, and there are no environmentally harmful waste products.

The demonstration project involves building a novel, 500-ton-per hour coal cleaning plant near
Central City, Pennsylvania to produce Self-Scrubbing Coal™. First, run-of-mine coal is crushed,
screened, and cleaned with innovative dense-media cyclones to remove non-combustible material,
including 90 percent of the pyritic sulfur in the coal. Then limestone-based additives are mixed
with the cleaned coal-additives that react during combustion to remove an additional 30-80
percent of the organic sulfur that remained with the clean coal. This achieves a total sulfur

removal of 80-90 percent.

Two forms of coal produced during the demonstration will be field tested at commercial power
plants: Self-Scrubbing Coal™ that has been aggressively cleaned but without the limestone-based
additive (in this form called Carefree Coal™), and Self-Scrubbing Coal™ with the additive. Data
collected during the field test burns will validate the performance and measure the emissions
reduction of the innovative coal forms in utility boilers.  Such data are critical to
commercialization of Self-Scrubbing Coal™, which can bring into compliance about 164 million
tons annually of bituminous coal that can not meet emissions limits through conventional coal
cleaning. This represents over 38 percent of the bituminous coal burned in 50 MW or larger

generating stations across the U.S.



Self-Scrubbing Coal™ depends mainly on conventional, proven technology. Its breakthrough
comes from three innovative aspects of the cleaning process: lts unique magnetite recovery
process, a new heavy-media cyclone design and separation circuit; and sorbent addition and
agglomerization. Because Self-Scrubbing Coal™ is so firmly grounded in proven technology, it s
an economical, low-risk, conservative approach to meeting emissions limits that should appeal to

the utility industry.

Custom Coals is dedicated to providing Self-Scrubbing Coal™ as a pre-combustion alternative to
U.S. utilities faced with emission reduction challenges. The full-scale demonstration will provide
the opportunity to biend all of the innovative aspects of the technology and prove the
effectiveness of Self-Scrubbing Coal™, which integrates pre-combustion and combustion sulfur
reducttons, in reducing emissions. The demonstration will also prove the cost effectiveness of the

technology. paving the way to full commercialization of the project technology.
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POINT OF CONTACT

For additional information on Carefree and Self-Scrubbing Coal™ technology please contact:

Mr. Kenneth E. Harrison
Custom Coals Laurel

100 First Avenue, Suite 500
Pittsburgh, Pennsylvania {5222
Tel: (412) 642-2625

Fax: (412) 642-2643
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LIST OF ABBREVIATIONS

DOE - Department of Energy

cCcL - Custom Coals Laurel

RP&L - Richmond Power & Light

FGD - Flue Gas Desulfurization

CAAA - Clean Air Act Amendment

TPO - Technical Project Officer

ESP - Electrostatic Precipitator

EPA - Environmental Protection Agency
SO; - Sulfur Dioxide

CCCC - Custom Coals Coal Cleaning
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LIST OF UNITS

Acres

British Thermal Unit (Btu)
Gallons per minute (GPM)
Horsepower (hp)

Inch (in.)

Megawatt (MW)

Mesh (M)

Micron (um)

Millimeter {mm)

Percent (%)

Pound sulfur dioxide per million British Thermal Unit (#SO,/MBtu)
Tons

Tons-per-hour (TPH) short tons (2,000 pounds)
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GLOSSARY OF TERMS

Carefree Coal™ is Self-Scrubbing Coal™ without sorbent additives.

Self-Scrubbing Coal™ 15 a compliance (1.2 Ibs SO,/MBtu) coal produced by aggressive physical

coal cleaning and in some cases with added SO, sorbents.

Dense-media and heavy-media are used interchangeably in the report to indicate a separating

mixture of water and magnetite.

Demonstration plant is the Self-Scrubbing Coal™ production plant that is constructed on the

Central City, Pennsylvania, site.

Dolomite is crushed limestone containing calcium/magnesium carbonate that absorbs suifur

dioxide in flue gas.

Beneficiation, coal preparation, and coal cleaning refer to the physical processes of separating

coal from ash-forming and sulfur-bearing mineral impurities.

Compliance coal is any coal that, when burned, will produce SO, emissions at or below 1.2 lbs

SO,/ MBtu.

Sorbent, as used in this report, is a sulfur capture agent such as limestone or dolomite.

Mesh is a size designation based on the number of openings per unit area of sieve screen surface.

Mesh can be converted to any linear measurement system (inches, millimeter, microns, etc.).

Refuse is the waste from a coal cleaning operation.

Product is the clean coal from a coal cleaning operation.
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Media is the parting fluid or suspension in a density-based coal cleaning process.

Frath flotation is a cleaning process in which fine coal in a slurry is caused to attach to an air

bubble.

Run-of-Mine is the coal just as it is produced in the mine and, on which no additional processing

has occurred.



EXECUTIVE SUMMARY

Custom Coals Laurel has built a commercial demonstration plant to demonstrate an innovative,
energy efficient technology capable of reducing the emission of sulfur dioxide and providing for

tuture energy needs in an environmentally acceptable manner.

This project will provide a commercial demonstration of the Custom Coal's Coal Cleaning
(CCCC) process for producing Carefree Coal™and Self-Scrubbing Coal™, as well as full-scale

burns of the products in coal-fired utility boilers.

The Self-Scrubbing Coal™ project involves the construction of a 500 tons/hr advanced coal
cleaning plant that has been designed with a unique blend of existing and new process steps. In
the cleaning plant, run-of-mine coal is crushed, screened, and cleaned in a proprietary dense-
media cyclone circuit, using ultrafine magnetite slurries, to remove noncombustible material,
including up to 90% of the pyritic sulfur in the coal. The Carefree Coal™ produced by this
cleaning process will allow many utilities to achieve compliance with the Clean Air Act

Amendments (CAAA) sulfur emissions requirements.

Deep cleaning alone, however, cannot produce a compliance fuel from coals with high organic
sulfur contents. In these cases, Self-Scrubbing Coal™ will be produced. Self-Scrubbing Coal™ is
produced in the same manner as Carefree Coal™ except that the finest fraction from the cleaning
circuit is mixed with limestone-based additives and agglomerated. These additives react during
combustion to remove an additional 30-80% of the sulfur remaining with the clean coal, thus
achieving a total sulfur removal of 80-90%. Three U.S. coal seams (Sewickley, Lower Freeport,
and lllinois No. 5), representing a range of raw coal qualities, will be the source of the feedstock

for the Self-Scrubbing Coal™ demonstration.

The demonstration cleaning plant has been constructed at a site in Somerset County near Central
City, Pennsylvania. The product from the demonstration plant will be test burned at three sites.
Pennsylvama Power & Light's 150 MW Martins Creek Power Station near Allentown,
Pennsylvania, will burn Carefree Coal™ produced from Lower Kittanning Seam coal. Richmond

X



Power & Light's (RP&L) 60 MW Whitewater Valley Station, Unit No. 2, in Richmond, Indiana,
will burn Self-Scrubbing Coal™ produced from Illinois No. 5 coal, ‘and Centerior Service
Company's 200 MW Ashtabula C-Plant in Ashtabula, Ohio will burn Self-Scrubbing Coal™
produced from Lower Freeport Seam coal. Data coliected during these test burns will be critical
to commercialization of Carefree Coal™ and Self-Scrubbing Coal™. About 38% of the
bituminous coal burned in 50-MW or lager generating stations in the U.S. cannot be sufficiently
cleaned by conventional coal cleaning techniques to meet CAAA emissions limits, but this coal

can be brought into compliance by the CCL technology.

This demonstration project will be performed over 56 months. Project activities include project

definition, design and engineering, construction, start-up, operations, and test burns.

The total project cost if $87.386,102. DOE's share is $38,038,656. The co-funder is CCL,
whose share 1s $49,347 446. Operations began in the spring of 1996. The project is scheduled

for completion in the second quarter of 1997.

This report provides the detailed design information and costs for the technology as a result of the

completion of the project definition, design and engineering phases of the project.

Xi



1.

PROJECT OVERVIEW

11

Purpose of the Public Design Report

The purpose of this report is to consolidate all design and cost information on
Custom Coals Laurel's Self-Scrubbing Coal™ Demonstration Project at the
completion of construction. Operating and maintenance costs have been projected
in this report. A Final Report will be prepared at the completion of the
Demonstration phase and will contain operating and maintenance costs based on

the experience gained.

Project Description

CCL will demonstrate the production and utilization of Carefree Coal™ and Self-
Scrubbing Coal™ by constructing a processing plant and having the product clean
coal test burned in utility burners. Figure 1.2-} presents the concept of the project.
Three U.S. coal seams (Lower Kittanning, Somerset County, Pennsylvania, Lower
Freeport Seam, Beimont County, Ohio, and lllinois No. 5 Seam, Wabash County,
lliinois), representing a range of raw coal properties, will be the source of the
feedstock. Carefree Coal™ is coal cleaned in a proprietary dense-media cyclone
circuit, using ultrafine magnetite slurries, to remove noncombustible materiat,
including up to 90% of the pyritic sulfur. The Carefree Coal™ produced by this
cleaning process will allow many utilities to achieve compliance with the CAAA
sulfur emissions requirements without major power plant modifications or capital

expenditures.
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Figure 1.2-]
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Deep cleaning alone, however, cannot produce a compliance fuel from coals with
high organic sulfur contents. In these cases, Self-Scrubbing Coal™ will be
produced. Self-Scrubbing Coal™ is the same as Carefree Coal™ except that the
finest fraction from the cleaning circuit is mixed with limestone-based additives and
agglomerated. The reduced ash content of the Self-Scrubbing Coal™ will permit
the addition of relatively large amounts of sorbent without exceeding boiler ash
specifications or overloading electrostatic precipitators. This additive reacts with
sulfur dioxide (SO;)} during combustion of the coal to remove most of the

remaining sulfur. Overall sulfur reductions in the range of 80-90% are achieved.

The CCL. demonstration coal cleaning plant was constructed at a site near Central
City, Pennsylvania. The general location is as shown in Figure 1.2-2.  Affiliated
Engineering Technologies, Inc. provided the construction design and engineering
for the project. Test burns will be conducted by Pennsylvania Power & Light,
RP&L, and Centerior Service Company. Pennsylvania Power & Light's 150 MW
Martins Creek Power Station near Allentown will burn Carefree Coal™ produced
from Lower Kittanning Seam coal. RP&L's 60 MW Whitewater Valley Power
Station in Richmond, Indiana, will burn Self-Scrubbing Coal™ produced from
Illinois No. 5 coal; and Centerior's 200 MW Ashtabuta C-Plant in Ashtabula, Ohio,

will burn Self-Scrubbing Coal™ produced from Lower Freeport Seam coal.
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FIGURE 1.2-2

1-4



1.3

Project Objectives

The overall objectives of Custom Coals Laurel's Self-Scrubbing Coal™ Demonstration

Project are:

e To produce a low-ash coal known as Carefree Coal™ that can be used as a
replacement fuel in coal-fired boilers which will allow numerous utilities to comply

with the new sulfur dioxide compliance laws.

s  To produce a compliance fuel known as Self-Scrubbing Coal™ from coals that are
relatively high in organic sulfur contents. This will be accomplished by deep
cleaning the finest coal fractions to produce a low ash product which would then
allow for varying amounts of sorbent additions to remove most of the remaining

sulfur during combustion of the coal.

¢  To demonstrate, on a commercial scale, the production of the Carefree and Self-

Scrubbing Coals™.

o To determine plant operability, product quality, and process costs for the

production of Carefree and Self-Scrubbing Coals™.
. To test all aspects of the cleaning technology at commercial scale by burning the

product in coal-fired utility boilers. Data from the test burn will include boiler

efficiencies and SO, and particulate emission levels.
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FIGURE _ 1.2-]
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1.4

1.5

Project Significance

The significance of this project is it provides many U.S. eléctric utilities which are coal-
fired with the most cost-effective strategy to meet the CAAA sulfur emission limitations.
The project will demonstrate an ability to produce a low-sulfur, low-ash coal that can be
used as a replacement fuel in existing coal-fired boilers. Because it uses gravimetric
separation techniques, it has a number of advantages over froth flotation technologies -
such as the ability to remove pyrite efficiently and the flexibility to handle lower rank and
oxidized coals. Compared to all other gravimetric coal cleaning processes, this
technology has the significance of being able to clean finer size coal effectively, resulting

in a higher recovery efficiency at equivalent clean coal qualities.

The product coal offers the potential for use in coal-fired boilers to achieve CAAA SO,
emission standards without derating the unit or producing hard-to-dispose-of by-

products. Furthermore, few, if any, modifications to the boiler are required.

Economic evaluations indicate that the cost of producing electricity may be 5-15%
lower when using Carefree Coal™ or Self-Scrubbing Coal™ than when using

conventionally cleaned coal together with FGD.
DOE's Role

DOE's Clean Coal Technology program provides significant funding to allow the Self
Scrubbing Coal technology to be demonstrated at commercial levels. DOE is
responsible for monitoring all aspects of the project and granting or denying approvals
required by the Cooperative Agreement. The DOE Contracting Officer represents DOE

on all matters related to the Cooperative Agreement.

The DOE Contracting Officer has appointed a TPO who will be the authorized
representative for all technical matters and will have the authority to issue "Technical

Advice" which may:

1-7



Suggest redirection of the Cooperative Agreement effort, recommend a shifting of work
emphasis between work areas or tasks, or suggest pursuit of certain lines of inquiry

which assist in accomplishing the Statement of Work.

Approval all technical reports, plans, and items of technical information required to be

delivered by the Participant to the DOE under the Cooperative Agreement.

Finally, DOE provides the conduit to flow all pertinent information about the technology

to the public.
Figure A-2 (of Appendix A) provides an overall organization chart for the project team

responsible for execution of the entire project. Appendix A also contains the overall

Management Plan used by the project team.
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2.0

TECHNOLOGY DESCRIPTION

Figure 2.0-1 presents a block flow diagram of the process. The raw coal is first sized
into an intermediate size fraction (1.5 in x 1.0 mm), a fine size fraction (1.0 mm x 0.105
mm) and an ultrafine size fraction (0.105 mm x 15 microns) with each of the fractions
being processed in separate heavy-media cyclone coal cleaning circuits,  The
intermediate cleaning circuit will be two-stage, with the capability of producing a low-
gravity clean coal, a high-gravity refuse, and an intermediate-gravity middlings fraction.
This middlings fraction contains coal particles with pyrite and other mineral matter
locked in the coal matnx. The middlings fraction will be crushed to a finer size to
liberate the sulfur-bearing mineral matter form the coal matrix. The crushed coal along
with the natural fines will then be processed in either the fine or uitrafine coal cleaning

circuits to separate clean coat from refuse.

The effect of the cleaning process is to maximize clean coal recovery while
simuitaneously maximizing pyritic sulfur and ash rejection. If the composite clean coal
can meet overall SO, compliance levels, then the product is ready for shipment as
Carefree Coal™. If the sulfur content of the composite clean coal 1s too high (primarily
due to the organic sulfur content), then before being blended with the other fractions,
the ultrafine clean coal fraction is agglomerated with enough sorbent to enable the clean
coal to meet compliance levels. If this option is taken, then the coal product is called
Self-Scrubbing Coal™. The reduced ash content of the clean coal allows the addition of
relatively large amounts of sorbent without exceeding the ash specifications of the boiler

or overloading the electrostatic precipitator (ESP).
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FIGURE 2.0-1 - BLOCK DIAGRAM
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3.0

PROCESS DESIGN CRITERIA

The following criteria was used to design CCL's Carefree/Self-Scrubbing Coal™

processing plant.

Plant capacity of 500 tons of raw coal per hour

Plant clean coal yield of no less than 90% of the energy content of the ROM nor
less than 75% of the weight of the ROM.

A final plant clean coal product quality of:

Ash < 10%

Sulfur Emissions Potential < 1.2 # SQ,/MBTU

Heat Content > 12,000 BTU

Total Moisture 7%

Size < 10% minus 100M

Plant yearly operating hours of 5,100 minimum and 6,000 maximum

Minimize downtime and start-up time

Provide state-of-art control systems for monitoring and controlling process

functions

In addition to the above design criteria the plant as constructed has the ability to:

Recover an exceptionally low-ash, low-sulfur clean coal,

Reject a high-ash, high-sulfur refuse,
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Crush or grind the middiing material to smaller size fractioﬁs,
Efficiently reject fine pyritic sulfur,

Remove high ash fine clays which otherwise would retain moisture and cause

handling problems,

Incorporate a method of agglomerating the fine clean coal.
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4.0

DETAILED PROCESS DESIGN

4.1

42

Plot Plan and Plant Layout Drawings

Contained in Appendix B is the plot plan, and plant layout drawings for Custom
Coals Laurel’s demonstration plant. The plant is located in Somerset County,
Pennsylvania. This site previously was operated by Consolidation Coal for
National Mines Corporation and was shut down in the early 1980's. The site was
well designed, preserved, and protected since its shut down. CCL has used much
of the existing coal storage and loadout facilities and on-site permitted refuse
disposal area. The loadout is designed for high rate and a rail loop provides unit

train loading on the Conrail System.

The 133 acre site provides sufficient space for truck delivenies of the raw coal and
for additional truck loading of the clean coal for some local markets. The site also
houses the 500 TPH demonstration plant. The refuse disposal area has 64 acres
with the remaining capacity sufficient for 18 to 20 years of full commercial

operation.
Major Plant Process Areas

Contained in Appendix C is the Process and Instrumentation Diagrams and the
Process Flow Diagrams. The Process Flow Diagrams in conjunction with Table A,
also contained in Appendix C, provide a complete material balance regarding the
demonstration plant. Incorporated in the four Process Flow Diagrams are 193
different process streams. The stream numbers in Table A coincide with those in
the Process Flow Diagrams. The following information is provided for each of the

process streams:

. Tons Per Hour Coal

. Tons Per Hour Magnetite
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) Tons Per Hour Water

. Tons Per Hour Total Slurry

o Gallons Per Minute Coal

. Gallons Per Minute Magnetite

. Gallons Per Minute Water

* Gallons Per Minute Total Slurry

. Percent Solids or Percent Surface Moisture

The plant flowsheet has been designed to maximize the recovery of energy from
that brought in with the raw coal even while the sulfur and ash material is
removed.

Table 4.2-1 below presents the energy balance for the demonstration plant.

Table 4.2-1: Demeonstration Plant Energy Balance

Source Amount (MMBTU/HR)} % Energy

Energy Input Raw Coal 12,3138 100.0%
Fuel Ol 29.2
Total 12.343.0

Energy Output Clean Coal 11,028 8 89 4%
Total 11,0288

Energy Lost Refuse 1.285.0 10.6%
Evaporation 202
Total 1,314.2
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43 Waste Streams

The Self-Scrubbing Coal™ project permits two waste stream avenues; one at the site of
the demonstration plant and the other at the power plants burning the Carefree Coal™
and Self-Scrubbing Coal™. The environmental impacts caused by operation of the
demonstration plant fall into three categories: air emissions, water discharge, and solid

waste disposal.

The demonstration plant will use indirect thermal dryers, which eliminate the direct
burning of coal and minimize particulate or combustibles emissions. Water vapor and a
very small quantity of coal dust is vented to the atmosphere from the process after the
dryer exhaust gases are passed through the wet scrubber. Low-sulfur fuel oil will be

burned to heat the thermal dryers; emissions from this source will meet regulations.

Briquetting of the dried, fine coal will prevent dusting during on-site storage activities

and during transportation.

Process water from the plant will be clarified in thickeners and reused in the plant with
no discharge of wastewater to the environment. The major environmental issue
concerns solid waste disposal. Coal cleaning plant waste is classified nonhazardous by
EPA. Plant solid waste will be trucked to a permitted disposal site. Disposed solids are
compacted and covered by an inert material. Any leachate from the pile is treated before

discharging to nearby Miller Run.

With regard to the power plant operations, due to the deep cleaning associated with
Self-Scrubbing Coal™ and the minor addition of dolomite, SO; emissions are
considerably reduced. No detrimental environmental impacts due to the use of Self-
Scrubbing Coal ™ are anticipated from coal handling, storage, or transport. Since the
Self-Scrubbing Coal™ fines are agglomerated, less fugitive dust will be generated at the
power plant. There will be no need to increase coal stockpile requirements at the power

plants; therefore, there will be no increase in surface water runoff or treatment.
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The ash from Carefree Coal™is very similar to the ash from the base coal, except for a
reduced iron content due to pyrite removal. In addition to a lower iron content, the ash
from Self-Scrubbing Coal™ has higher calcium and magnesium contents, because of the
added dolomite. These changes in ash composition should cause no significant change
in handling or disposal practices. Most power plants will see a significant reduction in
the quantity of ash which needs to be disposed of when burnming Carefree Coal™ and a

small decrease when burning Self-Scrubbing Coal™.

Advanced coal cleaning decreases the concentration of many trace elements of
environmental concern, such as antimony, arsenic, chromium, lead, mercury, and nickel,
resulting in reduced emssions of air toxics. The level of particulate emissions is not
expected to change compared to burning the base coal, since there will be little impact
on electrostatic precipitator performance. However, there is less ash overall in Carefree

Coal than in a typical power plant coal feed.
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4.4

Equipment List

Contained in Appendix D is the equipment list for CCL's demonstration plant. The list

contains:

e  The equipment's unit number
s A description of the equipment
e  The vendor who supplied the equipment

e  The number and horsepower of any motors associated with the equipment.

4-5



5.0 PROCESS CAPITAL COST

Table 5.0-1 below presents the process capital cost of CCL's demonstration plant.

Table 5.0-1: Process Capital Cost of Demonstration Plant

Task Cost ($) % of Total Cost

Site Acquisition 5,666,000 1.5
Engineering 1,762,206 36
Equipment & Materials 14,679,750 297
Construction & Start-Up 24,524,392 496
Project Management 2,172,710 4.4
Environmental Monitoring 667,948 1.2

Total 49,473,006 100.0
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6.0 ESTIMATED OPERATING COST

Tables 6.0-1 and 6.0-2 present the estimated annual fixed operating cost and the annual
variable operating cost of CCL's demonstration plant. These estimated costs were based

on the following assumptions:

Yearly Raw Ton Tonnage Production 2,600,000 tons

e  Yearly Clean Coal Tonnage Production 1,950,000 tons

. Yearly Hours of Plant Operation - 6,048

) Yearly Hours of Plant Maintenance - 2,000

e A total of 11 hourly employees averaging between $10.00 and $11.75 per hour

(does not include fringe benefits).

U A total of 9 management employees averaging between $16.00 and $42.31 per

hour (does not include fringe benefits).

Table 6.0-1: Annual Estimated Fixed Operating Cost

Item Cost/$Yr.
Total Annual Operating Labor 1,731 474
Total Annual Maintenance Labor 250,030
Total Annual Maintenance Matenal 642,600
Total Annual Administrative and Support 500,400
GRAND TOTAL FIXED O&M COST 3,124,504
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Table 6.0-2: Annual Estimated Variable Operating Cost

Item Cost/$Yr.
Mobil Equipment Costs 155,200
L.aboratory Analysis 117,699
Electricity 1,536,000
Magnetite 365,911
Dryer Fuel 769,075
Chemicais & Flocculants 288,473
Operating Supplies 172,224
GRAND TOTAL VARIABLE OPERATING COST 3,404,582

6-2




7.0

COMMERCIAL APPLICATIONS

The demonstration project is crucial to achieving commercialization of the technology,
as it will demonstrate, at full commercial scale, the integrated operating of the cleaning
plant. This project will confirm plant operability, product quality, and process costs,

providing information that is vital to the commercialization effort.

The demonstration project will test all aspects of the cleaning technology at commercial
scale, and the product will be test-burned in commercial, coal-fired units. Data
collection, analysis, and reporting will be performed during the operations phase and will
include on-stream reliability, coal recovery efficiencies, and equipment performance.
Data from the test burns will include boiler efficiencies and SO, and particulate emission
levels. The data that will be generated will be applicable directly to the design of other
facilities and will provide valuable information which will facilitate the commercialization
effort. Environmental Monitoring Data will be collected and reported for the cleaning

plant and for the power plant unit tested.

The 1990 Clean Air Act Amendments (CAAA) require existing coal-burning power
plants to reduce SO, emissions. Of the options that exist for accomplishing this, one of
the most acceptable to power plant operators is switching to low-sulfur coal, providing
that this can be done without unit derating. The advantage of fuel switching is that it
avoids the capital investment required for FGD processes, as well as the operating and
waste or by-product disposal probiems inherent in FGD. Because Carefree Coal™ and
Self-Scrubbing™ have high Btu contents and can be burned with little or no equipment
modifications, they should be able to achieve significant penetration of the low-sulfur

coal market.

Features of the CCL's technology that improve its potential for commercialization are its
high énergy recovery efficiency, its ability to reject pyritic sulfur, and its ability to handle
lower ranked and oxidized coals. The technology's high efficiency and flexibility should

give it wide appeal and applicability.
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Carefree Coal™ and Self-Scrubbing Coal™ should be well received in the marketplace

because of favorable economics and high product quality.



APPENDIX A

PROJECT MANAGEMENT PLAN



CUSTOM COALS LAUREL
SELF-SCRUBBING COAL: An Integrated Approach to Clean Air
PROJECT MANAGEMENT PLAN

INTRODUCTION

CCL has entered into a Cooperative Agreement with the DOE. CCL has also entered into three
host site agreements. The first is with Pennsylvania Power & Light Company to provide facilities
at its Martins Creek Power Station for full-scale combustion testing of Carefree Coal™. The
second is with Richmond Power & Light for combustion testing of Self-Scrubbing Coal™ at its
Whitewater Valley No. 2. The third is with Centerior Energy for combustion testing of Self-
Scrubbing Coal at its Ashtabula Plant. CCL will subcontract with Custom Coals Corporation to

provide technical and management assistance in the conduct of the overall project.

FIGURE A-1 AND FIGURE A-2 BELONG HERE (SEE DRAFT)

CCL has organized a Project Management Committee to provide policy-level guidance and
review throughout the life of the demonstration. This committee is comprised of senior
management personnel from CCL as well as the subcontractor organizations. Mr. Sheldon Wool,
CEO of CCL, will serve as Chairman of the Management Committee. Other members of the
committee include Dr. Kelly Kindig, Mr. Ken Harmison and Ms. Robin Godfrey of CCC, Mr.
Clark Harrison, President of CQ, Inc., and Mr. Sidney Riggs, President of Riggs Industries.

The Project Management Committee will establish the baseline scopes of work, baseline budgets
and schedules for each of the team members that will best serve the overall needs of the
Cooperative Agreement with DOE and the needs of CCL.. The committee will continue to meet
on a quarterly basis to review the progress (accomplishments, cost, schedule) of each team

member and assess the overall progress of the demonstration project.



The demonstration project encompasses four distinct phases of execution. These phases include
project definition, design, construction and operations (including testing) with technical reporting
throughout each phase. CCL will maintain overall responsibility for project control through its
project manager, Mr. Ken Harrison. CCL will organize and execute the project phases according
to the Project Orgamzation Chart shown in Figure A-2. This chart identifies the technical
responsibilities of each manager and the functions assigned to the participating organizations.

Figure A-3 shows the breakdown of the 56 month project schedule.

Self-Scrubbing Coal: An Integrated Approach to Clean Air
Praject Schedule (November 1, 1992 Start Date)

Actmity/Month 21 4|6 |8 [100214|16[18)20{22|24|26]|28|30;32|34|36138 40| 42]44146[48(50|52 (54|56

D 1.1 Project Defintion
and Managament

D 1.2 Project Engmeenng

and Design [Budget Period |

D 1.3 Environmental Planning
and Permitting

111 Project Management

112 Dataled Design

113 Long Lead Procurement

Budget Period || ]

1.21 Project Management
12.2 Erection and Startup

1.23 Enviranmental Monroring

131 Project Management

1 3.2 Testing and Evaluation Budget Periad N

133 Environmental Reporting

Figure A-3
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