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EXECUTIVE SUMMARY

SRC-1 DEMONSTRATION PROJECT



EXECUTIVE SUMMARY

International Coal Refining Cpmbany (ICRC), in cooperation with the
Commonwealth of Kentucky has contracted with the United States Department of
Energy (DOE) to design, build and opefate a first-of-its-kind plant demon-
strating the economic, environmental, socioeconomic and technical feasibility
of the direct coal liquefaction process known as SRC-I. ICRC has made a
massive commitment of time and expertise to design processes, pian and form-
ulate policy, schedules, costs and technica]ldrawings for all plant systems.
These fully integrated plans comprise the Project Baseline and are the basis
for all future detailed engineering, plant‘construttion, operation, and other
work set forth in the contract between ICRC.and the DOE. |

Volumes I and II of the accompanying documents constitute the updated
Project Baseline for the SRC-1 two-étage liquefaction plant. The original
Project Baseline was released to the DOE in March 1982. International Coal
Refining Company believes this versatile plant design incorporates the most
advanced coal Tiquefaction system available in the synthetic fuels field.
SRC-1 two-stage liquefaction, as developed by ICRC, is the way of the future
in coa]Aliquefaction because of its product slate flexibility, high proces§
thermal efficiency, and low consumption of hydrogen. The SRC-I Projéct Base-
line design also has made important state-of-the-art advances in areas such as
environmental control systems.

The Baseline reflects ICRC's commitment to assure the SRC-I plant meets
all applicable environmenta] standards. In completing the Project Baseline,
International Coal Refining Company has succeeded in translating the project .
goal of protecting human health and the environment into a series of specific
design and operating innovations. Taken together, these provisions represent
a major éommitment to environmental quality.

Because of a lack of funding, the DOE has curtailed the total project
effort without specifying a definite renewal data. This precludes the develop-
ment of revised éccurate and meaningful schedules and, hence, escalated project
costs. ICRC has revised and updated the original Design Baseline to include
in the technical documentation all of the approved but previously non-incorporated

Category B and C and new Post-Baseline Engineering Change Proposals.



COSTS

The Original and Revised Baseline cost estimates, in first-quarter FY 1982
dollars, before contingency and rounded to the nearest million, are summarized
and compared below. Without a definitive schedule for the resumption of the
project, proper a11ow§nces for escalations cannot be made. Furthermore, the
capital cost estimate and cash flow will be subject to revision to take into
consideration the attendant engineering start-up costs and the state of business
activity at the time of resumption. Nevertheless, the decrease in the updated
cost estimate, the amount of an allowance for engineering start-up costs and,
any changes in the escalation factors from those assumed in the original
Baseline will have a minor impact on the total cost of the project.

Original Revised
(000) (000)
Engineering (Phase I)* $ 376,000 $ 376,000
Construction and Initial
Operations (Phase II) 1,501,000 1,490,000
$1,877,000 $1,866,000

*Includes $10,285,000 Phase 0 cost in "as spent" dollars.
SCHEDULE

In the absence of a definite restart date, a specific project schedule
cannot be developed. The schedule presented herein is the schedule for the
Original Project Baseline. It {5 maintained for refereince only to indicate
relative time spans. Any new schedule must make allowances fur the times
necessary to bring aboard and tu mobilize the engineering and construction
subcontractors, and for them to review the Design Baseline and to consider any
possible new technological developments. These time allowances could span one
year and must. be inserted at the front-end of the existing schedule.

The schedule called for construction of the originai Baseline plant to
begin in October 1982 and be completed in December 1987. Inflation was to add
to the cost of the project. Using the rates as directed by DOE, inflation
would be $565 million. Using Office of Management and Budget (OMB) rates,

ii



inflation would add $365 million. If current inflation trends were to continue,
the escalation would be even less. '

During the first two and one half years (test period) of operation, the
revenues from plant production would have exceeded expenses by approximately
$200 million (based on: 1) the 1981 Energy Information Agency's price projec-
tion; 2) DOE recommended escalation rates; and 3) ICRC's baseline cost projec-
tions). The industrial partners have the option to purchase the plant at the
conclusion of the demonstration period for its economic value which was esti-
mated at $1.558 billion. Therefore, the total estimated net cost to the
'government for the Baseline plant would have been approximately $1.3 billion--
when construction cost, net operation revenues, buyout, and the industrial

partners' cost sharing were all considered..
BACKGROUND

This demonstration program traces its roots to 1976 when Rust Engineering
Company received a contract from the Commonwealth of Kentucky to design a
2,000 ton-per-day Solid SRC facility near Owensboro, Kentucky. At the time,
the Rust-designed direct liquefaction plant was considered the most ambitious
project of its kind. Rust Engineering is a subsidiary of Wheelabrator-Frye
Inc. who, in partnership with Air Products and Chemicals, Inc., formed the
International Coal Refining Company. ‘

Additional tests, review of the technical information provided by the
2,000 ton-per-day plant design data and consideration of the economics of
various sizes of plants led the U.S. Government, Wheelabrator-Frye and Air
Products and Chemicals to support the design and construction of a 6,000
ton-per-day plant. In 1980, at the suggestion of International Coal Refining
Company and based on the engineering and development tésts performed 6n proposed
SRC-I integrated systems, the plant design was further modified to include an
array of liquid energy products in addition to the solid fuels. International
Coal Refining Company was then contracted by the Department of Energy to
complete a baseline for the SRC-I Refinery based on this highly flexible
process which allows a wide range of liquid and solid energy products.

While ICRC began detailed design of the more flexibile SRC process, tests
continued on the marketability of the solid product. The importance to national

security of SRC liquid products such as naphtha was, and still is, self-evident.



However, the solid product was not certain to be of interest to as large a
range of customers as SRC liquids. Then, in 1980, a major breakthrough
strengthened the economics of the solid product. The Pittsburgh Energy Tech-
nology Center completed tests proving SRC can be burned as a powder, melt,
solid-oil, or solid-water mixtures in Qti]ity boilers designed for "oil only".
In addition, SRC's combustion characteristics have proved to be almost identical
to 0il. This breakthrough opened a wide range of new potential markets for

the clean-burning SRC-I product. These and other subsequent tests indicate
that this new fuel could directly displace No..6 fuel o0il and could command a

comparable price on the open market.
SYNTHETIC FHFI S CORPARATTON

As the SRC demonstration project continued its testing to certify design
technology and the viability of the synthetic fuels program, outside domestic
and world forces brought other variables into play. |
. During the past several years, changes in the world energy market and the
domestic political climate have combined to produce a new U.S. energy policy.
Industry has been asked to take a larger role in synthetic fuels development.
The Federal Government role has turned to an emphasis on construction of major
synthetic fuels plants through the Synthetic Fuels Corporation and sponsorship
of Timited long-range synthetic fuels research through the Department of
Eneryy.

Understandably, ICRC is considering the Synthetic Fuels Corporation as a
source of project funding. International Coal Refining has submitted a proposal
to the SFC. At present, however, ICRC cannot discuss either the financial or

technical details of potential funding by the SFC.
DEPARIMENI OF ENERGY

ICRC has completed -and now submits its revised Project Baseline to the
United States Department of Energy for its review of the environmental, technical
and economic strengths of the project. As reflected by the work completed
thus far, ICRC remains committed to proving the technical feasibility, economic
viability and environmental acceptability of direct coa]lliquefaction.

jv



Department of Energy Contract No. DE-AC05-78-0R0-3054 calls for Inter-
national Coal Refining Company (ICRC), in cooperation with the Commonwealth of
Kentucky, to perform the work necessary to design, build, and operate the
SRC-T Demonstration Plant. In partial fulfillment of this contract, ICRC has
prepared and is submitting for Department of Energy (DOE) review the revised
SRC-I Project Baseline.

The Project Baseline is a set of documented decisions that constitute an
established reference position for controlling work and costs. Included are a
documented design configuration for the Demonstration Plant, a documented
estimate of the costs to perform the work specified by the QOE Contract, and a
detailed schedule of the original time needed to perform this work. The
Baseline data and decisions encompass all work specified to.be performed in
the three phases of the DOE Contract: Phase I, Engineering Design; Phase II,
Procurement and Construction; Phase III, Operations.

- SRC-I PROJECT DEVELOPMENT PHILOSOPHY

The SRC-I Project has been undertaken to demonstrate the technical feasi-
bility, environmental acceptability and economic viability of the SRC-I direct
coal-liquefaction process. This demonstration is intended to promote energy
independence by generating products that can substitute for.products derived
from 0il, and to promote the establishment of a commercial, private-sector
SRC-T industry without additional! demonstrations or experimental work. The
plant is sized to process 6,000 tons of coal per day and to produce the oil
equivalent of 20,000 barrels per day of fuels and energy produ;ts. The ptant
can be-expanded to a commercial facility, following a successful demonstration
period, by adding four additional modules.

The DOE Contract provides ICRC with the option of buying out the govern-
ment's interest in the plant following the demonstration period, as a prelude
to enlarging the facility to commercial size. '

The general approach used for the design and construction of the plant
has been outlined in the ICRC Project Management Plan, which has been submitted
to the DOE, and in Appendix A of the DOE/ICRC Contract. The following concept
is set forth in Appendix A:



Since this is a demonstration plant and will contain some prototype
equipment and/or processes, some areas of it will be equipped with

more than the normal commercial plant instrumentation and controls

to allow analysis of the test operation reguired of a demonstration
facility.

Since the plant is also planned as the first module of a commercial
plant, and since it must demonstrate its economic viability in the
demonstration phase, it will be designed in accordance with good
industrial practice for a commercial plant, with the potential for
operating for 20 years at a cost-effective production rate. The
plant will be designed to attain design capacity with commercially
available coal feedstock, with a target of 90 percent onstream and
utilization factors, after the initial period of commissioning,
startup, shakedown and test operation, and after.the accomplishment
of the modifications found during this period to be required. The
plant will be designed with the equipment redundancy, installed
spares, operating flexibility and product line flexibility required
‘by geod industrial practice for commercial operation. It will be
provided adequately with the other facilities required for long-term
commercial operation, such as buildings, roads, maintenance facilities,
spare parts stock, etc. ‘

This concept has guided the work of ICRC and its subcontractors and is
the foundation of their work in the SRC-I Project.

With the concurrence of the DOE, all cost estimates in the original
Project Baseline were expressed in two ways: in constant Fiscal Year 1982
dollars, and also iﬁ dollars for the fiscal year in which costs will be incurred.
The second set of cost estimates includes escalation factors calculated as
follows: 1U percent added to all costs incurred in Fiscal Years 1982 and
1983; 9 percent added to all costs incurred in Fiscal Years 1984 and 1985; 8
percent added to all costs incurred in Fiscal Year 1986 and'thereafter.

Appendiceé to the Baseline contain a listing and description of Category B
and Category C Engineering Change Proposals, which were defined hy ICRC and
reviewed by the Department of Energy as the original Baseline was being finalized.
A similar, supplementary list of Post-Baseline Engineering Change Proposals
has been added to Appendix B. These Category B and Category C and Post-Baseline
Engineering Change Proposals were incorporated into the technical documentation
of the Revised Baseline. They altered the technological configuration of the
.plant but did nof change the 6vera]1 scope, aims or intent of the SRC-I Project.
Category B, C, and Post-Baseline Engineering Change Proposals resulted in a

net savings in the overall project cost estimate.
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Costs for Phases 0, I, and II of the SRC-I Project, as calculated in the

original Baseline were as follows:

1st Qtr. FY82 Escalated

Dollars (000) Dollars (000)
Phase 0 - Feasibility Evaluation $ 10,285 $ 10,285
Phase I - Design Engineering 365,187 399,537
Phase II - Construction & Commissioning 1,501,230. - 2,032,416
Total Before Contingency $1,876,702 ‘ $2,442,238

Contingency -

Phase I ' 32,647
Phase II 419,217
Total 451,864
Total Cost o $2,894,102

Updated costs, in first quarter Fiscal Year 1982 dollars only, for Phases 0,_
I, and I1 as calculated for this Revised Cost Baseline, are as follows:

1st Qtr. FY82
Doltlars (000)

Phase 0 - Feasibility Evaluation , $ 10,285
Phase I - Design Engineering . , 365,720
Phase II - Construction & Commissioning" ‘ 1,489,539
Total ‘Before Contingency ‘ §1,865,544

Contingency -
Phase 1 ' 36,572
Phase II . 289,285
Total _ $ 325,857
Total Unescalated cost $2,191,401

Because of the lack of a specific project restart date, and hence, a
definitive schedule and, because meaningfu1 escalation rates have not been
given nor agreed by DOE, no attempt has been made here to escalate the revised
costs. In this Revised Project Baseline, all capital costs are expressed in
first-quarter FY 82 dollars only.

The original schedule called for construction of the Demonstration Plant
to be completed in December, 1987. Inflation would add to the cost of the



project. Using rates as directed by the DOE, $565 million in inflation has
been included in the "Escalated Dollars" column. If current inflation trends
were to continue, the escalation would be less.

During the first two and one-half years (test period) of operation, the
revenues from plant production would have exceeded expenses by approximately
$200 million based on: (1) the 1981 Energy Information Agency's price projec-
tion; (2) DOE's recommended escalation rates; and (3) ICRC's Baseline cost
projections. The industrial partners have the option to purchase the plant at
the conclusion of the demonstration period for its economic value which was
estimated at $1.558 billion. Therefore, the total estimated net cost to the
government for the Baseline pltant would have been approximately $1.3 billion--
when cohstruction cost, net operation revenues, buyout, and the industrial

partners' cost-sharing were all considered.

THE SRC-1 DEMONSTRATION PLANT--AN OVERVIEW

As documented in the Project Baseline, the SRC-I Demonstration Plant will
demonstrate all of the major technological systems and processes associated with
the production of synthetic fuels from coal. Generally, these systems and
processes must be demonstrated at or near commercial scale before a coal-based
U.S. synthetic fuels industry can proceed to commercialization. The Demonstra-
tion Plant will accomplish this demonstration in a single, integrated facility.

Process steps in the plant will include the following: coal drying and
pulverization; coal gasification; coal liquefaction; production of coal-based
1iquid process solvent; removal of ash and sulfur from coal; solidification of
low ash, low sulfur products; upgrading of coal liquids via expanded bed
hydrocracking; naphtha hydrotreating; produttion of high carbon anode coke;
the production of elemental sulfur; and generation of enough process gases
including oxygen, nitrogen and hydrogen to sustain the plant at design level.

The Baseline reference data include documentation of the various analyses,
studies, and research programs leading to the design and selection of major
technologies, as well as the choice of major components for the plant.

As specified in the Baseline, the design coal-feed rate to the plant is
6,000 tons per stream day (TPSD) of washed coal. Of this amount, approximately
5,600 TPSD will be processed in the SRC coal liquefaction unit; the remainder

will be fed to the gasification system to produce hydrogen for the process.
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In the SRC liquefaction area, coal w%]] be mixed with a process solvent.
The mixture will be hydrogenated at high temperature and pressure, and converted
into solvent-refined coal (SRC) plus liquid and gaseous fuels.

Further processing will remove ash, sulfur, and other'impurities from the
molten SRC. Residue from the deashing step will be sent to the gasification
system for hydrogen production. Gasifying the SRC ash residue will also
render it into an environmentally acceptable solid waste.

One-third of the molten SRC will be solidified as product, another third
will be fed to the Delayed Coker/Calciner to produce anode coke, and the final
third will be fed to the Expanded Bed Hydrocracker for additional hydrogenation
to convert the molten SRC to intermediate liquid feedstocks for the Product
0i1 Fractionator. .

Although the Baseline calls for one-third of the first-stage SRC product
to be hydrocracked, design provisions will allow up to two-thirds of this
product to be routed through the Expanded Bed Hydrocracker. This design
flexibility will enable ICRC to adapt to market demands wﬁen prdducts are
offered for-sale. The product slate produced when the plant is operated, as
specified in the Revised Baseline, is as follows: .

Naphtha 3,809 barréls per stream day

Middle Distillate 4,846 barrels per stream day
Heavy 0i] . 827 barrels per stream day
Calcined Coke o 573 toHS‘per stream day
SRC Solid 884 tons pér.stream day
TSL Solid . 169 tons per stream day
LPG - 45 tons per stream day
Sulfur © 193 tons per stream day

The Demonstration Plant will be a self-sufficient facility except for the
supply- items of coal, wafer, air, chemicals, catalysts, and electricity. A1l]l
other utilities and process raw materials will be generated within the plant.

The proposed SRC-I plant site at NeQman, Kentucky'contaiﬁs'28 separate
land parcels representing approximately 1,484 acres. The plant will require
an area of approximately 750 acres to be graded to meet requirements for flood

protection elevation, erosion and the plot plan. Approximately 4,300,000 °
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cubic yardé of grading will be required for the area. Additional site acreage
will be reserved for expanding the plant to commercial size.

Although the Final Environmental Impact Statement (FEIS) has been pub]ished;
the National Environmental Policy Act (NEPA) process for the SRC-I Project has
not been completed. Options are held on most of the property until 25 August
1984 unless subsequently extended; however, ICRC will not acquire any of the

" 28 parcels until completion of the NEPA process and the issuance of a DOE

Record of Decision has committed the proposed site to the project. Rezoning
will not commence until ICRC, the Commonwealth of Kentucky, or the United
States Government controls the entire site.

The design coal feed to the plant will be washed, Kentucky No. 9 high-
volatile bituminous coal. ICRC has selected a two-stage coal-procurement
strategy to attain the goals of the demonstration program. This strategy
incorporates the following objectives:

assuring a feed coal supply compatible with schédu]e, plant operation,
and overall operability requirements;

maintaining flexibility to adapt to changing project feed requirements
and market conditions;

obtaining maximum value through overall yield efficiency;

obtaining reasonable prices for coal delivered;

developing competition and encouraging small-business participation; and

facilitating transition to commercial operations.

MAJOR‘AREAS OF THE SRC-I DEMONSTRATION PLANT

THE SRC PROCESS AREA

ICRC has engaged Catalytic, Inc., of Philadelphia, Pennsylvania to design
the SRC Process Area. This area produces Solvent-Refined Coal (SRC), a low-sulfur,

" ‘low-ash solid fuel that can substitute for coal as well as liquid fuels and

energy products that can replace oil-derived products for industry, utilities,
and transportation.

In the SRC Process Areé, pulverized coal ié mixed with a process-derived
sd]vent, heated to approximately 840°F at about 2,000 psig, and reacted with

hydrogen to remove sulfur and other impurities. The Kerr-McGee proprietary



Critical Solvent Deashing process is then used to remove ash and other solids
from the SRC product.

The SRC Process Area will contain two carbon-steel SRC-I reactor vessels,
each of which will be approximately 76 feet high and 11 feet in diameter.
Vessel walls will approach 11 inches in thickness. These will be the Targest
pressure vessels ever designed and fabricated for a coal-liquefaction facility.

The SRC Process Area consists of ten subareas, each of which is described
in detail in the Baseline: Integrated Facilities; Slurry Preparation and
Pumping; Slurry Heater; Hydrogen Recovery and Dissolver; Process-Solvent
Recovery and Compressors; Vacuum Column; Critical Solvent Deashing; Solidifi-
cation; Engineering Technical Support; and Area Management.

GAS SYSTEMS AREA

ICRC has engaged the Ralph M. Parsons Company of Pasadena, California to
design the Gas Systems Area of the Demonstration Plant. This area includes
Gasification, Gas Treating, and Sulfur Recovery Subareas.

In the Gasification Subarea, coal and process residue from the deashing
unit are gasified to produce gas streams that yield hydrogen used in the SRC
Process and for Expanded Bed Hydrocracking and Hydrotreating. The Gese11schaft
fir Kohle-Technologie (GKT) proprietary coal-gasification technology w111{be
used. '

In the Gas Treating Subarea, hydrogen-rich gas streams produced by coa?
gasification are cleaned, treated, and compressed before being conveyed to'the
other process areas. The Gas Treating Subarea performs the same operatlons on
recycle gas streams that are produced in other areas of the refinery as
by-products of the process steps. One of the streams produced in the Gas .
Treating Subarea will be liquefied petroleum gas (LPG), which will be stored
and used as fuel in the plant. -

In the Sulfur Recovery Subarea, sulfur removed from the-plant's prdducts
in the process steps is recovered and stored for sale as a commercial by product
The Gas Systems Area will include three operating GKT gas1f1er tranns

Other systems in this area include, but are not limited to: .Selexol Un1/t-,:.~
Shift Unit, Diethanolamine Unit, Methanation Unit, Beavon-Stretford Unit zand™ -
Claus Unit. ‘
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The Gas Systems Area will generate 77.5 million cubic feet of hydrogen
per day for use in the process areas of the SRC-I Refinery.

CRYOGENIC SYSTEMS AREA

ICRC has engaged Air Products and Chemicals, Inc. of Allentown, PA to design
the Cryogenic Systems Area of the Demonstration Plant. In this area, atmospheric
air is separated cryogenically to provide oxygen for use in the gasification
process and nitrogen for use as a blanketing inert gas, a stripping gas, and a
conveying medium for ash residue. Also, in a separate system, the purity of the

recycle-hydrogen stream is upgraded by the rejection of hydrocarbon contaminants.

THE EXPANDED-BED HYDROCRACKING AREA

ICRC has engaged the C-E Lummus Company of Bloomfield, New Jersey to
design the Expanded Bed Hydrocracking Area of the Demonstration Plant. In
this Area, SRC product from the SRC Process Area is upgraded via expanded-bed
hydrocracking and converted to intermediate liquid feedstocks which are further
processed by the Product 0il Fractionator in the SRC Process Area. The con-
version of SRC also coproduces an off-gas which is a significant contribution
to the plant fuel gas system. The Expanded Bed Hydrocracking Area will use
the proprietary LC-Finfng technology developed by C-E Lummus and Cities Service
Company. :

THE COKER/CALCINER AREA

ICRC also has engaged the C-E Lummus Company to design the Coker/Calciner
.Area. In this Area, SRC product . from the SRC Process Area is converted into
high-purity, low-sulfur anode coke, which is an essential material for smelting
aluminum. Anode coke is currently produced from petroleum, but the low-sulfur
coke producgd in this area can directly repiace petroleum-based coke.

The Coker/Calciner Area will employ partially proprietary technology
developed by C-E Lumhus.

UTILITIES AND OFF-SITES AREAS.

ICRC has ehgaged Rust Eng{neering Company of Birmingham, Alabama to
design the Utilities and Off-Sites Areas of the plant. Services and facilities
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provided in these Areas include, but are not limited to, those described in

the following section.
Power

The Green River Electric Company will supply electrical power at 161 kilo-
volts which will be transformed on site to 13.8 kilovolts and distributed to a
series of substations throughout the plant. The normal power load will be
approximately 120 megawatts. Baseline design includes adequate on-site facil-
ities to generate emergency electrical powér for critical services if partial

or full power ogutages occur.
Water

Water will be withdrawn from the Green River at a nominal rate of 4.2
million gallons per day (8.6 million ga]Tons maximum), and will undergo treat-
ment in an on-site treatmént plant to provide process water for thé Demonstration
Plant. Cooling water will be supplied to the process-areas by using convehtiona] _
mechanical draft cooling towers and support systems. The total facility recircula-
tion rate will exceed 110,000 gallons per minute.

Potable water will be suppiied from wells on the site at a nominal rate
of 35 gallons per minute (898 gallons per minute maximum). The potable water
will be treated on site and will meet applicable federal and state regulations

for water quality.

"Waste Disposal

The plant will generate approximately 1.5 million ga110ns per day (3.7
million gallons per day maximum) of wastewater, which will be treated on-site
by two waste treatment systems. Included will be treatment for toxic metal
and 0il removal, two-stage biological treatment, wet air oxidation, filtra-
tion, reverse osmosis, and aerated stabilization. Treatment effluent from the
two systems will be recycled for use in cooling the plant process areas.

The SRC-I Demonstration Plant will generate approximately 30,600 cubic
yards of hazardous solid waste and approximately 14,000 cubic yards of non-
hazardous solid wastes per year, which will be stored in landfills designed
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and constructed in accordance with the Resource Conservation and Recovery Act

(RCRA) regulations and all other applicable federal, state, and local ordinances.
An integrated, environmentally acceptable emergency flare system will be

provided to disposé of process waste materials and processAupsets. The single

derrick-type elevated flare will be designed to handle 1 million pounds per

hour of hydrocarbon releases. A Liquid Thermal Oxidizer sized to handle 2,500

pounds per hour of 0il wastes and a vent gas incinerator sized to burn 2,500 -

pounds per hour of waste gases will be provided.

Transportation and Site .Access

Rail service to thé plant will be provided via a connection to an'existing
L&N Railroad track which runs along the north boundary of the site. The
on-site rail-system will include a dual rail loop and marshalling yard. Total
requirements wi]] be 93,700 linear feet of railroad. '

Highway. access is via U.S. Highway 60, which also parallels the northern
boundary of the site. Two existing roads connect the site with U.S. Highway 60.

Fire Protection

The fire protection system will fb11ow'Factory Mutual (FM) and National
Fire Profection Association (NFPA) guidelines for refineries and coat-handling
facilities. Mobile fire-fighting equipment with foam capacity and portable
equipment will be included. Each of two independent water sources and their
associated pumps will be capable of supplying the 7,500 gallons per minute

(gpm) maximum water demand needed for fire protection.

Coal Handling

The coal-handling and storage system will be capable of receiving by
railroad 6,000 TPSD of dry coal, blending up to six different coals from the'
30,000-ton storage piles, and storing a tofa] of 180,000.tons of coal in
long-term, emergency piles.



Coal Preparation

The coa]-preparatioh system Qi]] be capable of: (1) drying the .as-received
coal to a maximum qf two percent total moisture content; (2) pulverizing it to
pass 90 percent through 170 mesh; and (3) feeding a nominal 5,600 TPSD, dry
basis, to the SRC Process Area while feeding 400 TPSD to the Gasifiers. A1l
coal-storage, -handling and -preparation systems will be designed to meet

present and anticipated standards for the control of emissions and pollutants.

.Product Storége

A system will be provided to receive and ship 2,200 TPSD of solid products.
The storége capacity of the system will be 60,000 tons. For the storage of
liquid products, the Baseline specifies a tank farm consisting of 14 cone-roof
tanks with a total capacity of 450,000 barrels of liquids. Tank storage area
design includes dikes, fire-fighting facilities and necessary associated
piping. »

CONSTRUCTION OF THE SRC-IIREFINEkY

ICRC has selected Stone & Webster Engineering Company of Boston,
Massachusetts as Construction Manager/Constructor (CM/C) for the SRC-I Project.
During Phase I and Phase II the CM/C will perform éctivities leading up to
on-site construction and will assume primary responsibility for management of
on-site construction work.

A peak force of 4,000 crattspeopie will build the SRC-I Demonstration
Plant during the 48 month on-site construction period. Approximately 18.9
million worker-hours will be required to cohb1ete on-sfte construction work.

Following on-site work, the CM/C will assist ICRC and its subcontractors
with final Phase II activities which lead to“Phage III (Operations) of the
project; ;. o

Construction Strategy .
The CM/C will have primary responsibility on the site for management of

plant construction activities. The overall construction strategy to be employed
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is based on a least cost premise. This strategy involves the identification
of construction packages and determining the method of execution for these
packages on the basis of haximum flexibility and minimum cost within the
schedule restraints and in relation to other construction packages. The
method of carrying out the work may vary in approach depending upon prevailing
conditions.

The organizational apbroach of the CM/C is to establish a central manage-
ment staff for overall site construction and establish four area management
offices for support of construction in the specific areas. Al1 bulk purchases
and warehousing will be hand]éd by the CM/C.

At peak level, the CM/C staff Qn-sité will total 483. 1In addition, there
will be provisions at the site for approximately 140 ICRC personnel connected
with the management of the Construction Phase and 25 personnel from the Depart-
ment of Energy.

A comprehensive Procurement Plan wili be developed for Phase II of the
project. Intensive planning sessions will be conducted at the outset of Phase
II by the CM/C, representativés of the area contractors and representatives of
the ICRC projgct team to: identify first priority procurements; review previously
established project schedules; identify various contractor interfaces and
sequences; and initiate preparation of hrocurement plans, schedules, and
proceduras.

Utilizing the information developed in the intensive planning sessions,
the CM/C will prepare an overall Procurement Plan. The Procurement Plan will
consist of a Subcontract Plan addressing subcontractors for fixed price construc-
tion packages; a ptan for using small business concerns and small business
concerns owned by and controlled by socially and economically disadvantaged
individuals, and a plan for addressing the purchasing of materials and equipment.

A purchasing team and sufficient Contract Administrators will be assigned
to the field organization on the construction site by the CM/C. This team
will be responsible for all site-related procurement activities and for admin-
istration of the subcontracts. This includes dssuring that all data requirements -
are obtained from subcontractors, and approving progress payments, contract
changes, disposition of c1aim$, and final payment/contract closeout.

-The CM/C will comply with the ICRC Procurement Manual and 41 CFR Chapter 1,
Federal Procurement Regulations and 41 CFR, Chapter 9 Department of Energy

Procurement Regulations.

Xvi



The CM/C technical staff, construction supervisors and engineers will be
assisted by specialists from equipment supp1iefs and the area contractors.
The mission of the technical staff will be to insure that proper care is given
to all construction details to prevent or minimize problems during commission-

ing. The technical staff will also assess and evaluate work progress.

FIELD SAFETY PROGRAM

Throughout the construction phase a corporate field safety prbgram‘wi]]
be employed to provide an accident-pfevention standard equal to, or mofe
rigorous than, the requirements of federal, state, and local laws. These
safety practices will also protect project facilities and equipment from
misuse and damages, will seek out the causes of accidents, and will promote a
self-protective, safety-minded workinglattitUde among all .employees:
Subcontractors will be required to submit their own safety programs to
the CM/C for approval and coordination with the overall corporate programs
Security requirements specific to the construction site for the SRC-I
Demonstration Plant will be evaluated in detail once the site has Béén occupied,

and a comprehensive security program for the site will be deve]oped;'

LABOR RELATIONS

To promote and maintain harmonious labor relations during conétruction,
the CM/C's labor-management personnel Qi]] follow a carefully prepared plan.
Basic to this plan is an in-depth survey'of the labor situation in the location
where construction will take p?ate. The survey will assess: availability and
productivity of labor based upon demands for manpower in the labor market;
general terms and conditions of employment prevailing in the area; prevailiny
customs, practices, and understandings of the area which are not part of
negotiated agreements; and the labor hiétory of the area. The results of the
survey and analysis will be summarized in a report for use by the construction-

management team.
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OPERATIONS

The current project schedule provides a period of approximately 16 months
to commission the plant, as defined in the DOE Contract. The first half of
this period will be devoted to commissioning the utilities, the coal-handling
system, the Air Separation Unit and the Gas Systems Area. During the second
half, the SRC Process Area will be commissioned, followed by the Coker/Calciner
and Expanded-Bed Hydrocracker. When all of these units are commissioned,
startup will begin.

START-UP
The Contract states that the plant will be ready for start-up when:

© all areas have been fully commissioned;

° necessary modifications, additions, debottlenecking, or upgrading
has been accomptished, or can be scheduled without interfering with
operatjng objectives, and

© the plant is ready for sustained operation to produce the full
product slate, including solid SRC, anode coke, and'hydrotreated 01l
products. '

A period of two and one-half years is provided following completion of
commissioning for start-up and the test operation period. ICRC recognizes
that this is an ambitious time period in which to evaluate a plant of this
size and complexity, which contains new technology and equipment prototypes.
To minimize problems that might reduce on-stream time essential to Contract
goals, the Baseline specifies more equipment or system redundancy for prototype
oﬁ'new-apb1ication units than normal commercial practice would dictate for an

established process. In other cases, normal industrial practice is followed.

EMPLOYMENT AND TRAINING

A key factor in the succeés of the SRC-1I Project will be the employment:
of skilled personnel at the plant. To this end, ICRC will coordinate training

programs for operating and maintenance personnel. An equal opportunity employ-
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ment program for ICRC and an affirmative action plan will be developed to meet
the objectives for employment and promotion of minority employees.
The projected staff for the SRC-I Demonstration Plant can be summarized

as follows:

. Exempt Nonexempt JTotal
Management and Administrative 25 12 37
Technical Support 19 32 51
Occupational Health ‘ 5 3 8
Production . 33 185 228
Maintenance 24 199 223
Total ICRC Employees 106 441 547
Average Number of Contractors' -
Supervisory and Hourly . . 210
Plant Total ' 757

Although some of the technical and supervisory personnel who have been
working on Phase I will transfer to the plant staff, many of the new employees
probably will be recruitéd locally or elsewhere.

The ICRC Manufacturing.Department will be responsible for checkout and
commissioning and recruiting/training during Phase II. Preparation for checkout
and commissioning, or precommissioning, will begin when the commitment to
build the plant is made. Precommissioning activities will be directed toward
the planning and preparation for plant acceptance and commissioning.

Checkout and commissioning activities have been divided into four phases
for each area indicated on the Project Schedule. These phases are as follows:

® Phase IIA--Preoperational Checkout: After completion of testing and
written acceptance of the area from Construction, Manufacturing
representatives will continue to operate the equipment or systems
with simulants or process materials.

® Phase IIB--Commissioning: Equipment or systems will be run in with
simulants or process materials, as appropriate, in preparation for
the operation of the entire area to produce products.

® Phase IIC--Commissioning/Downstream Support: The area will be
commissioned by operating it with simu]énts, followed by process

materials, until specification products are produced consistently.
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Then the area will be operated to supply specification products to

storage, or to supply downstream systems or areas with feed materials.

Phase IID--Commissioning/Optimization: The system or area will be
operated to continue supplying products to storage or feed materials
to downstream systems or areas. Concurrently, operating conditions
will be optimized, and rates will be increased as practical, until
design conditions are attained or problems and limitations are

jdentified and corrected.

Detailed plans for these commissioning activities will be prepared during
Phase I1, after the plant supervisory and technical staff is recruited and
trained.

A general -plan for sequential commissioning of the plant by area is
presented in Chapter VII of the Baseline. ICRC Manufacturing Department
representatives will direct activities during all four phases in each area to

accomplish the tasks set forth.

PROJECT MANAGEMENT

ICRC is a partnership of Air Products and Chemicals, Inc., and Wheelabrator-
Frye Inc., two companies with extensive experience in energy systems, in
synthetic fuels research and development, and in the design and construction
of process plants tor private industry. The partner companies have assigned
key personnel to ICRC and have recruited and hired the additional staff necessary
tb perform‘work related to the SRC-I Project. Althbugh ultimate responsibility
for the project rests with the Department ¢f Energy, management has heen
assigned to ICRC as the prime contractor.

As detailed in the Baseline, ICRC's management efforts are directed
toward the successful completion of each phase of work and also toward activ-
ities necessary for evaluating the commercialization of the SRC-I process.

As prime contractor, ICRC ensures compliance with all provisions of the
DOE/ICRC Contract and 'is responsible for the preparation and delivery of all
Contract deliverables.

ICRC's primary management mission is carried out in the Operations Division,

which has responsibility for technology development and désign, procurement,
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construction, and operation of the SRC-I Demonstration Plant. The Division
manages each of the area construction subcontractors, as well as the R&D and
environmental programs. Operations establishes design priorities, identifies
research needs, evaluates design and research results, and makes adjustments
to imbrove design quality and costs.

Within the QOperations Division, Engineering Technology provides technical
information required for detailed design, construction, and operation. Engi-
neering Technology is also responsible for the technical integrity of the
designs supplied by the subcontractors. .

Project Engineering is responsible for the detailed design, procurement,
and construction of the plant by the engineering/construction subcontractors.

Manufacturing is responsible for providing operations information required
for engineering, design, construction, start-up, and operation.

A Management Systems Group has been established within the Operations
Division. This group coordinates planning and scheduling, prepares independent
cost estimates to check the estimates used in the budgets, and monitors the
progress of work completion in relation to cost expenditures and project
schedule. The Management Plan and the Cost and Schedule Control System (CSC/S)
are two of the principal management tools used by the Management Systems
Group.

To optimize the economics of coal refining, the Business Management
Division identifies potential coal supplies p]ds markets for the SRC-I product
slate. This requires laboratory and pilot plant testing of potential coal
supplies in the laboratory and testing of products in existing applications.
Within the Business Management Division, individué] groups are responsible for
coal supply and distribution, planning, product development and application
engineering programs, and market development. activities,

The Government and Public Affairs Division serves as liaison for ICRC
with government, media, and the public. It maintains staffs in Washington,
D.C., in Allentown, Pennsylvania, énd in Owensboro, Kentucky, near the selected
site for the plant.

The Finance/Administration Division provides ICRC with contract administra-
tion, purchasing, legal, accounting, financial and office service functions.

ICRC has prepared a comprehensive Prqject Management Plan (PMP) for the

accomplishment of the project. Revision 2 of the plan has been forwarded to

DUE. The PMP will be updated and revised as detailed information is developed
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and becomes available. ICRC will implement the procedures and systems defined
in the PMP. ' ‘

Also, ICRC has developed and will implement the following plans which
supplement the PMP: (Configuration Management Plan; Project Baselining Plan;
Cost Schedule/Control Systems Criteria Plan; Safety Program Plan; Environmental
P]an/Construction; Interface Management Implementation P]ah; Technology Transfer
Plan; Quality Assurance Plan; By-Prodhct Disposition Plan; Document Control
Plan; Procurement Manual; General Engineering Specifications; Socioeconomic
Impact Asséssment;-ICRC Position Descriptions Volume; Research and Development
Plan; Manpower P]éns; Critical Technology Plans; Product Demonstration Plan,
and; Master Project Procedufes.'

Except for sections of the Manpower Plans, the documents listed above
have been prgvious]y forwarded to the DOE or are included in this Baseline.

TECHNICAL SUPPORT ACTIVITIES

Design confirmation has been established as a project-~management activity
to provide expertiée in the areas of data-analysis instrumentation, materials
selection, cofrosion control, process-equipment design, mechanical equipment
review, process deve]opmenﬁ, and critical technology analysis. Such knowledge
will he]b to maximize the probability of successfully operating the plant and
will help to assure that the highest standards of operability and integrity
are incorporated into critical technology equipment and systems.

As part of design confirmation activities, work performed by area con-
tractors and vendors will be reviewed to ensure that it is consistent with the
best évaiiab]e data and is compatible with acceptable standards for operability,
safety, reliability, maintainability, quality, environmental requirements, and
costé.

Construction materials and instrumentation will be inspected in the shop
and in the field. Data from ICRC and other ongoing DOE and non-DOE development
programs will be evaluated and used to assist in the final detailed design and
the insta]]ation of process equipment. Aid will be provided, as necessary, in
the execution of design changes that result from significant new technical
informapion,

ICRC will initiate and monitor subcontracted testing to resolve problems

in equipment design. Commissioning, start-up, and maintenance procedures will
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be reviewed as they become available. Field support will be provided during
commissioning and start-up. '

To ensure the technical viability of the SRC-I Demonstration Plant, the
data base for its design, construction, and operation must be supported during
Phases 1 and II. Activities in this work etement include process R&D, technical
support of the Wilsonville Pilot Plant; and data analysis. The Process R&D
Plan, which ICRC submitted to DOE as a deliverable in Phase I, is described in
Baseline Appendix B, Section 5.0. The R&D Plan identifies gaps in technology
and proposes specific experimental programs to address them.

The scope of work for the data base includes identifying, coorginating,
evaluating, and managing partner-affiliated and subcontracted R&D,.as well as
managing of the R&D Plan itself. Also included is the monitoring éf the R&D
work of other DOE contracts (e.g., Oak Ridge National Laboratory qhd,the
Pittsburgh Energy Technology Center).

An important part of .the technical support required to ensure success bf
the SRC-I Project must come from the Wilsonville Pilot Plant. A Wilsonville
Technical Support Plan covering a one-year period was developed and will be
managed as part of this work element. ‘_

In accordance with the contract between DOE and ICRC, steady-state and
dynamic models of the facility and its cohponents will be developed. The.
models will be adequate for use as operating training tools. -

The "ASPEN" steady-state simulation model developed by the Massachusetts
Institute of Technology with DOE funding was assessed and deemed to be appli-

cable for design and operation, was upgraded and will be utilized.

PRODUCT DEVELOPMENT AND COMMERCIAL DEVELOPMENT ACTIVITIES

The overall strategy for Product Development and Commercial Development
activities is to-demonstrate the commercial viability of the SRC-I technology.
Both short-term demonstration product markets and long-term commercial product
“markets will be addressed with emphasis on large premium value market applica-
tions for SRC-I demonstration product utilization. :

ICRC's Planning Group has continued its market analysis activities, which
provide the necessary research basis to define the markets for the demon-
stration- and commercial-plant products. The technical feasibility, economic
viability, and environmental acceptability of SRC-I products in various energy
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markets has been evaluated to the level that prodhct characterization has been
compieted and product demonstration agreements are in place.

Commercial development activities have been directed toward identifying
various energy market opportunities now served by imported oil and comparative
product advantages and disadvantages. New SRC-I products will be identified
and developed, as appropriate, if and when the project is reinstated.

Business analysis activities have focused on analysis and evaluation of
the SRC-I products from the demonstration and commercial plants in terms of
size, economics, alternative product mix, and product costs.

Product utilization activities will demonstrate the successful commercial
viability of the SRC-I technology. The short-term demonstration product
markets and the 1ong4term commercial product markets will be addressed.
Priority will be given to the placement of SRC-I products as substitutes for
petroleum-derived products.

The overall product utilization activities will continue to be based on
the integrated operation of three action programs: market analysis, product
demonstration and application engineering (PD&AE), and sales.

Market analyses has identified and determined the size of target markets
for SRC-I products, and addressed both existing and future markets for SRC-I
product applications. These activities will require updating as the domestic
and internatonal environments change.

Product demonstration and application engineering activities have been
identified, and a plan for implementation and supervision of the applications
and development tests and the future evaluation of SRC-I products in the
target markets has been developed. The objective of the PD&AE programs will
be to evaluate and address any challenges related to product utilization.

Future sales activities will be directed toward the execution of the
product demonstration use contracts for the purchase of SRC-1 demonstration
products in priority target markets. Priority market applications are those
in which the SRC-I product is demonstrated to be technically feasible, eco-
nhomically viable, environmentg]ly acceptable, commercially profitable, and
applicable to many markets.
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ENVIRONMENTAL, PERMITTING, AND LAND-ACQUISITION SUPPORT ACTIVITIES (EPLA)

Environmental support consists of six related, but separate, project
support activities: pollution-control engineering, toxicity testing, envi-
ronmental monitoring, permitting, worker health protection, and environmental
assessment.

Pollution-control engineering services are needed to develop design
criteria for all elements of the Demonstration Plant that may cause, contribute
to, or otherwise be associated with the release or discharge of polliutants to
the environment. ICRC pollution-control specialists systematically review the
area contractor design deliverables to confirm that design criteria are being
incorporated faithfully into the Demonstration Plant design.

A toxicity testing program for the products and process intermediates of
the Demonstration Plant will be completed to assess in a responsible manner
the potential toxic hazards. Program activities include planning, management
of subcontract laboratory testing, quality assurance, and data review and
interpretation. The program scope includes physical/chemical characterization,
environmental-fate studies, and human and ecosystem toxicity testing. Program
results will be used for: the Premanufacturing Notification required by the
~ Environmental Protection Agency pursuant to the provisions of the Toxic Substance
Control Act; the development of Materijal Safety Data Sheets to be used by
product transporters and consumers; and continued development of a comprehensive
worker health protection program. Program results are also expected to enhance
government and public acceptance of SRC-I products and the plans for their
distribution and use.

A comprehensive environmental monitoring program will provide the data
needed to identify and characterize, in a quantitive and scientifically rigorous
fashion, any environmental effects that may be caused by constructing and
operating the Demonstration Plant. '

Theé program scope includes aquétic, atmospheric, and terrestrial system
studies to be conducted in four phases paralleling the Baseline, construction,
start-up, and opération phases of the Demonstration Plant. A detaiied scope
of work for the Baseline phase of the program was approved by the DOE and
published on- 10 August 1981, as the Preconstruction Environmental Monitoring
Program Plan for the SRC-I Demonstration Project. The Phase II scope will

-provide for the continuation-of monitoring at a reduced level, and will include
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additional studies designed to examine the expected effects of plant construction
activities on the local environment. /

The ICRC permitting staffs will conduct those activities necessary to
secure the permits associated with construction and operation of the Demonstra-
tion Plant. More than a dozen major permits, primarily environmental permits,
are needed from federal and state regulatory authorities in connection with
air contaminant sources, hazardous waste and solid waste management facilities,
the wastewater treatment system, and a number of other plant facilities and
systems.

The worker health protection program has four primary functions. The
first function is to provide industrial hygiene to the design process. The
second is to safeguard the health of ICRC employees and subcontractors who are
engaged in research and development studies with SRC-I materials. The third
function is to assist in protecting the health of construction workers on the
Demonstration Plant. . The fourth, and perhaps the most important program
function, is to prepare a detailed plan for protecting of the health of the
Demonstration Plant work force. This plan will include provisions for worker
education, safe work practices, monitoring of the work, and monitoring. of the
maintenance of records. An outline of this Worker Health Protection Plan is
contained in the Project Baseline, Phases IIIA and IIIB, Chapter V.

SRC-1 PROJECT SCHEDULE

More than 65,000 individual activities will be performed by ICRC and its
subcontractors during the 1ife of the SRC-I Project. The Project Schedule is
a time-phased depiction of this network of tasks that defines the ways in
which the tasks interrelate during the eigﬁt;years required to complete the
project. The Project Baseline Schedule proiides both early and late start/
compiete dates for each activity. This permits progress monitoring for all
activities and enables ICRC to exercise particular control, where necessary,
for activities critical to timely comp]etidn of the project.

As indicated in the Schedule, key dates for the SRC-I Project are as
follows. If and when the project is reinstated, a new schedule must be developed
which would incorporate about a one-year time span at the outset to bring
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aboard and mobilize thé engineering and construction subcontractors, after

which the uti]ization‘of the listed time spans could be considered:

15 June 1982

15 October 1982
1 November 1982
15 April 1983

15 February 1985
15 December 1985

22 August 1986
December 1987
June 1988
June 1990

Begin procurement selection process
(bid request)

FEIS record of decision

Begin Phase II (equipment fabrication)

Move on site

Complete-Phase i

Begin commis$ioning - electrical power
distribution system -

Begin commissioning - boiler

Complete Phase II, begin Phase IIIA

Begin Phase 1118

Complete Phase IIIB

The Executive Schedule follows. It provides an overview of the entire

project and is presented in Gantt bar chart format. The Executive ‘Schedule

indicates approximately 100 Project Milestones and is supported by appropriatéh-‘

~ -

Milestone logs.

+
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CHAPTER I. SRC-I PROJECT (WBS 1.0)
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A. TECHNICAL SCOPE

1. PROCESS DESCRIPTION

The SRC-1 (Solvent Refined Coal) Demonstration Plant will be designed and
built to process a nominal 6,000 tons-per-stream-day (TPSD) of coal, on a
moisture-free basis, to demonstrate the technical feasibi]ity, environmental
acceptability, and economic viability of the SRC-I process (see Figure 1).

This demonstration is intended to allow the establishment of an SRC-I industry
in the private sector without additional demonstrations or experimental work.
The Plant will be constructed so as not to preclude its ultimate expansion to
a commercial-size facility with the ability to process approximately 30,000
TPSD of coal. _

Since the plant is also planned as the first module of a commercial
plant, and since it must demonstrate its economic viability in the demonstra-
tion phase, it will be designed in accordance with good industrial practice
for a commercial plant, with the potential to operate for 20 years at a cost-
effective production rate. The plant will be designed to attain design capacity
with commercially available coal feedstock, with a target of 90% on-stream and
utilization factors, after the initial period of commissioning, start-up,
shakedown, and test operation, and after completion of the modifications found
to be required during this period. The plant will be designed with the equipment
redundancy, installed spares, operating flexibility, and product-line flexibility
required by good industrial bractice for commercial operation. It will be
provided adequately with other facilities required for long-term commercial
operation, including buildings, roads, maintenance facilities, and spare parts
stock.

The Demonstration Plant will be a grass-roots facility. Supply items
include coal, water, air, chémicals, catalysts, and electricity. Al1l other
utilities will be self-generated.

. The design coal feed to the plant will be a washed western Kentucky
high-volatile bituminous coal. Process water will be taken from the Green
River, and potable water will be pumpéd from wells. Electricity will be '
supplied by the Green River Electric Corporation (GREC).
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During Phase 0, ICRC anticipated that the liguid hydrocarbon products
from the Demonstration Plant would be made as two cuts--a mixed fuel oil
substitute for No. 2 fuel 01l and raw naphtha for reformer feedstocks. However,
product utilization activities during Phase I revealed that additional equipment
and processing would be required to upgrade the cuts to marketable products.

The additional equipment includes a common Product 0il Fractionation Unit to
fractionate the liquid hydrocarbons produced in the SRC Process, Delayed Coker
and Expanded Bed Hydrocracker (EBH) Areas into naphtha, middle and heavy
distillate fractions, and a Naphtha Hydrotreater to ubgrade raw naphtha into
reformer feedstock by reducing its sulfur, oxygen and nitrogen contents to
acceptable Timils.

In Phase 0, the makeup-hydrogen supply for the Expanded Bed Hydrocracker
was obtained by the steam reforming of the light hydrocarbon gases produced in
the SRC Process and/or EBH Areas. The steam reformer plant was designed by
Lummus and included a Methanator as the final treatment step for the purifi-
cation of this hydrogen stream.

_During Phase I, the source of hydrogen for the EBH was modified. The
refoiﬁer was deleted. The hydrogen will be obtained from an expansion of the
facilities in fhe Gas Systems Area which produce makeup-hydrogen for the SRC
Process Area. In order to achieve the same required purity with respect to
carbon oxides for the makeup4ﬁydrogen to the EBH in Phase I, as was provided
in Phase 0, it became necessary to add a Methanator to treat that stream. The
Methanator will treat the makeup-hydrogen for the Naphtha Hydrotreater also.

While the Product 011 Fractionation Unit in the SRC Process Area, the
Naphtha Hydrotreater, and the Methanation Unit were not included in the Original
Design Baseline, or as Category A Engineering Change Proposals (ECPs), the
absolute necessity to include them to generate higher value, marketable products
was recognized. After the Project Baseline was accepted by the Department of
Energy (DOE), ICRC processed the necessary Category B Engineering Change
| Proposals through the Project Configuration Control Board to include the
Product 0il Fractionation Unit and Naphtha Hydrotreater in the Revised Project
Baseline. The costs for these and other Category B and C ECPs are included in
the Cost Baseline herein.

The following process description, process flow diagrams, and discussions
on material balance, utility summary, feedstocks and product slate are based
upon incorboration of the Product 0il1 Fractionation Unit, Naphtha Hydrotreater
and Methanation Unit into the Demonstration Plant.
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The design coal feed rate to the plant is a nominal 6,000 TPSD of washed
coal on a moisture-free (MF) basis. About 5,600 TPSD of this amount will be .
processed in the SRC liquefaction unit, and the remainder will be fed to thé
gasification system to produce supplemental hydrogen for the process héeds.t
The major portion of the hydrogen requirements will be met by gasifyihg uncon-
verted carbon in the ash-containing residue produced in the liquefaction unit.
This step will render the residue into an environmentally écceptable solid’
waste. _ /

Pulverized and dried coal wﬁ]] be processed in the liqUefaction unit5
using the SRC hydroliquefaction process. The coal will be dissolved in a
process solvent, hydrogenated at high temperature and pressure and then con-
verted into low-sulfur SRC and liquid and gaseous fuels. ' ,‘ '

The Kerr-McGee Critical Solvent Deashing process will be used to remove
the unconverted carbon and ash from the molten SRC product stream. The ash-
containing residue (Kerr-McGee Ash Concentrate or KMAC) will be sent to the
gasification system for hydrogen production. Norma]]y, one third of the
deashed molten SRC, or 886 TPSD will be so11d1f1ed as product while another
third will be fed to the Delayed Coker/Calciner, and a final th]rd to the EBH

The Delayed Coker will use conventional delayed coking technology to
convert SRC into green coke and by-product hydrocarbén gases and jiquids.
Then the green coke will be calcined at high temperature to produce anode-grade
coke.

Deashed molten SRC will be further upgraded in the EBH into lighter
1iquid feedstock fractions which will be processed in the Product 0il Fractionator
in the SRC Process Area and a gas fraction which is upgrédéd in the Gas Systems
Area before being utilized in the fuel gas Sysfem. Conversion to 1ighter
material will be achieved by catalytic hydrocracking of the SRCi desulfurization,
deoxygenation, and denitrogenation of the SRC will take place also. The
hydrocracker will be capable of processing one-third of the SRC produced in
the SRC Process Area to lighter material at about 80% conversion in the baée/
design aor high conversion mode, or two-thirds of the SRC produced at about- 50%
conversion in the alternate or low conversion mode.

The hydrogen consumed in the SRC liquefaction, SRC hydrocracking and
naphtha hydrotreating processes will be generated by the gasification of KMAC
and coal. After compression, the gas generated will undergo shift conversion
to produce a hydrogen-rich synthesis gas. The syngas will then be treated,
using the Selexol process to remove HZS and COZ’ and, about one-third of the
gas will be methanated to convert carbon oxides to methane.
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The plant will also contain several supporting process units to remove
acid gases from the off-gas and sour water streams produced throughout the
plant and to convert hydrogen sulfide into elemental sulfur and environmentally
acceptable tail gases. Process units will also be included to separate high
pressure off-gases into fuel gas, liquefied petroleum gas (LPG), and a hydrogen-
rich recycle gas. The oxygen consumed in the gasification process will be
produced in an Air Separatibn Unit (ASU). The Product 0il Fractionator within
the SRC Process Area will fractionate the hydrocarbon liquids produced in‘the
plant into medium oil and heavy oil for sale in the marketplace and naphtha
which will be further treated in the Naphtha Hydrotreater to reduce its content
of sulfur, oxygen and nitrogen before it is sold as product.

The Central Control System for the plant will be a modular, microprocessor-
based, distributed system interfaced with a process management host computer
located in a Central Control Room. The overall facility will be operated
principally from this room, which will contain the operating interface for.all
operating areas. The system will use multiple CRT displays and printers.

The microprocessor equipment will be distributed throughout the plant,
mounted in instrument racks located in individual .operating area Instrument
and Control Systems (I&CS) equipment rooms. These equipment rooms will be.
connected to the Central Control Room via redundant communications lines. '’
Control operators will not be stationed in the I&CS equipment rooms.

The process management host computer will be interfaced to each data °
communications line primarily to gather information and to generate reports.
Capability for direct digital control (DDC)/supervisory control will be avail-
able.

The utilities and off-sites to support the process plant will comprise
the Utility Systems, Off-Site Facilities, and Raw Material and Product Storage
and Handling.

The Utilities Systems will include electrical power; boiler feedwater,
steam and condensate return; cooling tower and cooling water; fuel distribu-
tion; plant/instrument air; nitrogen; fire protectinn; flare system and facility
interconnecting systems. The Off-Site Systems will include water treatment,
~ wastewater treatment, waste disposal, non-process buildings, site development,
plant roads, rajlroads, river structures, and fencing. The Raw Material and
Product Handling and Storage Systems will comprise coal storage and transfer,
coal preparation and distribution, SRC handling and storage, and liquid storage.

1-4



During the Post-Baseline period, a number of engineering studies will be
conducted, each having one or more of the following objectives: resolving
areas of technical uncertainty; ensuring integration and compatibi1ity of
process units, and; identifying and eva1dating potential design improvements
for improved operability, reliability, or economics. Engineering Change

Proposals will be prepared for these studies which are:

© Alternate KMAC Transporf System

Phenol Recovery

Zero Discharge (to Dfscharge mode)

Wastewater Treating

© Naphtha Hydrotreater (existing Class C ECP to be upgraded)
° Waterbath Solidification

Site Plan Change

° U&0 Design Update

(o]

SRC Area Equipment Materials Revisions

The costs for these ECPs will be added subsequently to this Revised
Project Baseline at the end of Appendix B in Volume II.
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2. SUMMARY MATERIAL BALANCES

The Material Balance Summaries which follow represent normal operating
flows and conditions for the SRC-I Demonstration Plant product areas and
supporting processes. Two plant operating cases are presented; the design
mode (EBH at high-conversion), and the alternate mode (EBH at low-conversion).
Condensed versions of the Material Balance Summaries for these two cases are
given in Figures 2 and 3 respectively, which only include the overall process
plant battery limits. The Utilities and Off-Site Areas are not included in
the above summaries since these areas are external to these battery limits.

Figure 4 and 5 are process flow diagrams for the SRC-I process plant
indicating all process-unit interconnecting streams and associated stream
numbers. These streams are summarized in the material balance stream sum-
maries that follow for the above-mentioned two cases. A1l single and double
digit stream numbers are assigned to streams that interconnect various process
units within the process plant battery limits. Triple-digit stream numbers
only are assigned to those streams that cross the process plant battery limits;
thus, all triple digit streams are process plant terminal streams. The sum of
all incoming triple digit stream materials equals the sum of all outgoing
triple digit stream materials.

Discrepancies exist between the summary balance presented here and the
balances for the Areas or sections found in the Design Baselines of the Area
Contractors. Essentially all baseline work was begun simultaneously. Each
Area Contractor began baselining with preliminary estimates of the requirements
of the other areas. Thus, a given contractor could not take advantage of
refinements in material and utility balances made during the baselining efforts
of the other contractors. Evaluations have been made which indicate that the
process and equipment designs will handle these minor variations.
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FIGURE-2
OVERALL SRC-I1 PROCESS PLANT MATERIAL BALANCE-EBH @ HIGH CONV.

INPUT outPyT
DRY. MOI1STURE , : DRY. ' MOISTURE.
LBS/HR LBS/HR LBS/HR LES/HR
VENT CASES. 702,605%**  150,058%**
CD? » N2
1.176 - FUEL GASa ' FUEL CAS ' 44,505 149
835 - LPGH SRC-1 LPG o 4.991 -
PROCESS - .
PLANT
DOES
NOT :
450.203 65.364 COAL (ASH FREE) b:SLUDE NAPHTHA 44,466 -
' ARER o
52.818 - ASH IN COAL : MEDIUM OIL .66.748 -
HEAVY OIL 13.278 .-
- 209.646 STEAM ’ COKE . - 47,755 -
- 308.034 PROC . WATER SOLI0 SRC 73.663 -
BFW. COND. - .
36.446 - GAN/LIN SOL1O SRC/TSL 14,118 -
635,815** 11,778* AIR -
3.714 §.330 CHEMICALS. CAT. SULFUR o 16.082 -
LIN/GAN 115,433 -
LOX 2,917 -

WASTEMATER 3.280 365,289

L10. WASTE, 470 36
“SL0P BIL :

SOL 1D MASTE. ASH, © '61.376 45,742
ARBON, CATALYST '
1,180,807 601,152 TOTAL, LB/HR 1,211,685 570,274
1,781,959 TOTAL (ORY & MOISTURE). LB/HR 1,781,959

® FOR REACTION ONLY. EXCLUDES FUEL REQUIREMENTS FOR EXTERNAL VESSEL FIRING.
**Including ASU air inlet which only net air (TOTAL AIR IN - WASTE - PURGE) is shown to
preserve APCI proprietary information. '
***jaste and purge nitrogen streams information are deleted to
preserve APCI proprietary information '
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FIGURE-3
OVERALL SRC-1 PROCESS PLANT MATERI[AL BALANCE-EBH @ LOW CONV.

INPUT : OUTPUT
DRY. MOISTURE . DRY, MOISTUPE.
LBS/HR ‘_LBS/HR LBS/HR LBS “HE
VENT GASES, 702,708%**  159,070***
| €02 N2 T
1.178 - FUEL GASw FUEL GRS 46.434 149
35 - LPGS ‘ sec-1 lLPe 5,433 -
PROCESS - ‘
PLANT
DOES
NOT . .
450,203 65.364 COAL (ASM FREE) L’,;‘SLWE NAPHTHA : 45,666 -
- ' ARER - o
£2.010 - ASH IN LURL “EDIUM DIL ©6.580 -
HEAVY OI1L 12,843 -
- 210,396 STEAM COKE 47,755 -
- 302,786 PROC. WATER SOLID SRC - -
' BF W, COND. ' bl
36.166 - GAN/LIN SOLID SRC/TSL 81.804 -
636,078%* 11,782%* RIR
3,718 8.330 CHEMICALS. CAT. | SULFUR 16,566 -
LIN/GAN 115,433 -
LOX 2,917 -
| MASTEMWATER 3.251 362,112
LIG. WASTE. 470 36
OF OIL -
SOL1D WASTF. AGH. €1,302 45,742

“CARBON, CATALYST -

1.180.794 595,658 TOTAL. LB/MR ' 1,209,343 567,109
1,776,452 TOTAL {DRY & MOISTURE). LB/HR 1,776,452

® FOR REACTION ONLY. EXCLUDES FUEL REQUIREMENTS FOR EXTERNAL VESSEL FIRING.
**Including ASU air inlet which only net air (TOTAL AIR IN - WASTE - PURGE) is shown to
preservé APCI proprietary information.
***Waste and purge nitrogen streams information are deleted to
preserve APCI proprietary information
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Material Balance Summary
6,000-tpd SRC-I Demonstration Plant

EBH at High Conversion
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T. D.

VAKIL, 6783

6000 T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AY HIGH CONVERSION REV. BY TCL,37/84% PAGE 1 0OFf
STREAM NUMBER 1 2 3 4 5
v FINISHED DUST ccAl FrOM COAL FROM COMDENSATE FROM H.P. OFF GAS

DESCRIPTION

FROM DPU TO GKT

PULVERIZER TO
DFY

PULVERIZER TC
SRC

SHIFT T0 GKT

FROM SRC TO DEA

PHASE S S S L v
TEMPERATURE, DEG F 206.0 i21.0 180.0 100.0 110.0
PRESSURE, PSIA 14.55 14.60 14.70 255.00 1860.00
COMPONENTS MOL WY LB/7HR WT2 LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0. 0.0 ‘196401 . 17.04
HITROGEN 28.02 0. 0.0 0. 0.0 0. 0.0 0. 0.0 16809. 14.77
ARGOH 40.00 0. 0.0 0. 0.9 0. 0.0 0. 0.0 2203. 1.9¢4
CARBONH MOHOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 20263. 17.80
CARBCN DIOXIDE 44 .01 0. 0.0 0. 0.0 0. 0.0 23. 6.02 3459. 3.04
CARBONYL SULFIDE 60.07 < 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 7. 0.0} 6673. 5.86
AMMOMIA 17.03 0. 0.0 0. 0.0 0. 0.0 14. 0.01 29. 0.03
ALMONTIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
1+ METHANE 16.04 - 0. 0.0 0. 0.0 0. 0.0 0. 0.0 18261. 16 .04
& ETHANE 30.07 0. 0.0 0. 0.0 0. 0.0 g. 0.0 9358. 8.22
PROPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 6245. 5.49
BUTANE £8.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 3938. 3.46
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 6936. 6.09
400 - 650 DEG F 166.00 2€7. 0.16 0. 0.0 0. 6.0 0. 0.0 6. 0.01
650 - 850 DEG F 240.00 17€4. 1.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 465E5. 28.05 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UHCONV CARBON L2 R L 765(9. 46 .08 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT 0% 3 N 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36 .46 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEM 32.00 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
SULFUR 12.06 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
COAL WK DK 37188. 22.40 37188. 98.50| 465833. 98.0% 0. 0.0 0. 0.0
COKE X0 WK 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LR L 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LE2 R 2 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
133231 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 162313 97.75 37188. 98.501 465333. 98.04 64 . 0.04) 113581 99.77
_HATER 18.02 37356 2.25 566. 1.50 9317. 1.96| 115919, 99.96 262 0.23
TOTALCWET) 166049 100.00 37754. 100.00{ 475150. 100.00| 115963. 100.00) 113843 100.00
LB MOL/HRCUET) ¥ 20 3 36 3 3 2 36 )6 % 236 M3 236 X 2636 IO K HEH NN KN 5434 .35 13017.03
MMSCFD ¥ 0.0 0.0 0.0 0.0 118.50
crn 4 0.0 0.0 0.0 236.00 0.0
ACFM ¥ 0.0 0.0 0.0 0.0 751.90
NOLECULAR WT ¥ 3063 M 3B XX MK X036 2 3 XM X 22636 3 9 2 2 2 18.02 8.75
__DENSITY,LB/CU.FT E 17.48 0.0 0.0 61.22 2.52
~VISCOSITY,LB/FT-HR % 0.0 0.9 0.0 1.43 0.03

¥ HOTE: PROPERTIES OH A SOLIDS-FREE BASIS.
MEANS WALUE NOT DETERMIHED.
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T. D.

VAKIL,6/83

6000 T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 2 OF
STREAM HUMBER 6 7 8 9 10
LP OFF GAS FROM M.0. FROM SRC H.0. FROM SRC SLURRY FROM SRC KMAC FROM CSD
DESCRIPTION SRC 10 DEA T0 NC-POF T0 HOF-POF T0 CSD 10 DPU
PHASE v L L SL S
TEMPERATURE, DEG F 110.0 110.0 571.0 597.0 400.0
PRESSURE, PSIA 125.00 16.00 70.00 1075.00 15.00
COMPOMENTS MOL WT LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 30. 2.08 0. 6.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 251. 17.39 1. 0.00 0. 0.0 0. 0.0 0. 0.0
ARCGON 40.00 25. 1.73 1. 0.00 0. 0.0 0. 0.0 0. 0.0
CAREON MOHOXIDE 28.01 226 . 15.66 1. 0.00 0. 0.0 0. 0.0 0. 0.0
CAREON DIOXIDE 44.01 45. 3. 12 2. 0.00 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 87. 6.03 13. 0.063 0. 0.0 0. 0.0 0. 0.0
AMMONITA 17.03 0. 0.0 3. 0.01 0. 0.0 0. 0.0 - 0. 0.0
‘AMITONTIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOGXIDE 54.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
v METHANE 16.04 68. 4.71 1. 0.00 0. 0.0 0. 0.0 0. 0.0
v ETHANE 30.07 121. 8.39 10. 0.02 0. 0.0 0. 0.0 0. 0.0
. PROPANE 44.10 129. 8.94 28. 0.07 0. 0.0 0. 0.0 0. 0.0
BUTANE 58.12 161. 11.16 200. 0.50 0. 0.0 0. 0.0 0. 0.0
.C5-4%00 DEG F 106.00 290. 20.10 31462. 78.21 38. 0.14 1. 0.00 0. 0.0
400 - 650 DEG F 166.00 - 0. 0.0 8487, 21.10 20838. 77.74 2767. 0.75 267. 0.21
650 - 850 DEG F 240.00 0. 0.0 1. 0.00] 5197. 19.39 17539. 4.78 1764. 1.40
350+ DEG F 425.00 0. 0.0 0. ‘0.0 731. 2.73}7 269702, 73.51 46585. 36.86
ASH/UNCONV CARBON K 30N K 0. 0.0 0. 0.0 0. 0.0 76858. 20.95 76509. 60.53
DEASHING SOLVENT 0 K X 0. 0.0 10. 0.02 0. 0.0 0. 0.0 1266. 1.00
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.9 0. 0.0 0. 0.0
SULFUR 3J2.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
coAalL K K 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 6.0
COKE 3606 3 X % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LR RS 22 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LR R 2R 0. 0.0 0. 0.0 0. 0:0 0. 0.0 0. 0.0
B30 2 K 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 1433. 99.31 40220. 99.98 26804 100.00] 366867 100.00| 126389 100.00
_WATER 18.02 10. 0.69 10. 0.02 0.0 0.0 .0
TOTALCWET) 1443. 100.00 40230. 100.00 26804 100.00f 366867 100.00| 126389 100.00
LB MOL/HRCUET) * 53.36 (533323388 149.26 3 23626 % M3 M P06 22 X M M X 3¢
MMSCFD % 0.49 0.0 0.0 0.0 0.0
GPM * 6.0 97.50 68.20 632.00 0.0
ACEM % 42.70 0.0 0.0 0.0 ‘0.0
MOLECULAR WT * 27.0¢ ¥ 320 XK 2 5 2 179.98 333 3 36 3 X N X 33K N X X
_DEHSITY,LB/CU.FT * 0.56 51.44 *49.00 72.38 90.00
~=VISCOSITY,LB/FT-HR » 0.03 0.89 0.52 387.00 0.0

X NOTE:
‘0.0’

PROPERTIES ON A SOLIDS-FREE BASIS.

MEANS VALUE NOT DETERMINED.
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6000 T/D SRC-1 DEMO PLANT SUMHARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 3 OF 40
STREAM NUMBER 11 12 13 14 15
TOTAL MOLTEN MOLTEN 5RC FROM SOUR WATER rROM MOLYEN SRC FROM MOLTEN SRC FROM
DESCRIPTION SRC-FROM CSD ZsbD 10 CLAUS TO ASHWS CSD TO COKER CSD 10 'EBH
. SOLIDIFICATION
PHASE L L L L L
YEMPERATURE, D:EG F 488 .0 488.0 326.2 488.0 438.0
PRESSURE, PSIA 25.00 25.00 94.50 115.00 115.00
CONPONEHTS MOL MV LB/ZHR WY% LB/ 4R WT% LB/HR WT% LB/HR WT% LB/7HR WTx
HYDROGEMN 2.016 0. 0.0 ‘0. 0.0 0. 0.0 0. ‘0.0 0. 0.0
NITROGEN 28 .02 8. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ARGON 40.00 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. ‘0.0 0. 0.0 0. 8.0
CARBON DIOXIDE 44.901 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
CARBONYL SULFIDE - 60.07 0. 0.0 0. 0.0 0. 0.0 0. 8.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. .0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMONTA 17.93 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMOtIUM CHLORIDE 53.%9 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
'SULFUR .DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
**tIMANE 3o.o07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
,JPROPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NOBUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 | 0. 0.0
' C5-400 DEG F 106.680 e. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.80 324. 0.15 107. 0.14 0. 0.0 108. 0.15 109. 0.15
650 - 850 DEG ¥ 240.00 11131. 5.02 3710. 5.02 0. 0.0 3710. 5.02 3711. 5.02
850+ DEG F 425.00 209633, 94.57 ©9878. 94 .58 0. 0.0 65378. 94.58 69877. 94.57
ASH/UNCONV CARBON 3K 339. 0.16 117. 0.16 0. 0.0 116. 0.16 116. 0.16
DEASHING SOLVENT M OERE % 222. 0.10 14. 0.10 0. 0.0 74, 0.10 74 0.10
{IYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 g. 0.0
SULFUR 32.906 Q. 0.0 6. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL DN M 0. 0.0 0. 8.0 0. 0.0 0. 0.0 0. 0.0
COKE X266 23 M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LEE X § ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. . 0.0
LEE R 22 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
LR R ES 0. 0.0 0. 0.0 - 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 2216539 100.00 73886 100.00 0 0.0 73386 100.00 73887 100.00
__WATER 18.92 0.0 0 0.9 86 100.00 .0 0 0.0
TOTAL(WET) 221659 100.00 72886 100.00 586 100.00 73386 100.00 73887 100.00
LB MOL/HR(UWET) % M 2EDE M €M M W R A% 32.%2 T3 ETE RS T 30 KX MMM
MMSCFD * 0.0 0.9 0.0 0.0 0.0
GPM % 432,00 134.30 0.70 134.00 136.00
ACFM * 0.0 0.9 0.0 0.0 0.0
MOLECULAR WT » 3 D3 M€ MM EEE SRR T 18.02 33206 3 X X 3 M M X 36300 M X N X
__DENSITY,LB/CU.FY ] 58.6% 68 .56 52.60 68.64 68.64
~VISCOSITY,LB/FT-HR ] 434.00 484 .90 0.81 484 .00 484.00

¥ HOTE:
'0.0"

PROPERTIES OH A 50LIDS-FREE BASIS.
MEANS VALUE NOT DEFERMIMED.




6000 T/D SRC-1 DEMO PLAHT SUMMARY MATERIAL BALANCE

STREAM HUMBER

16

CASE - EBH AT HIGH CONVERSION REV.

7. D.

17

18

19

VAKIL, 6783
BY TCL, 3784

PAGE 4 OF

20

S-PIT VAPORS

IMPURE N2 FROM

CONVEYING N2

RETURN N2 FROM

CRUDE NAPHTHA

DESCRIPTION FROM CLAUS TO GKT 70 DPU FROM GKT TO DPU DPU TO NRSR FEED TO NC-POF
BSRU
PHASE v v v v L
TEMPERATURE, DEG F 280.0 87.0 158.0 248.0 111.0
PRESSURE, PSIA 14.50 14.70 14.90 14.690 175.00
COMFONENTS MOL WT LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LBZHR WT%
HYDROGEN 2.01¢6 0. 0.0 0. 0.0 0. 0.¢ 0. 0.0 0. 0.0
NITROGEN 28.02 822. 74.32 414. 100.00 31792. 96.14 34906. 77.06 1. 0.00
ARGON 40.00 14. 1.27 0. 6.0 0. 0.0 0. 0.0 1. 0.00
CARBON MONOXIDE 28.01 0. 0.0 0. 6.0 0. 0.0 0. 0.0 1. 0.00
CARBON DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 2. 0.00
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 15. 0.03
AMMONIA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 4. 0.01
ANMOHIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— SULFUR DIOXIDE 64.06 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
.. METHANE 16 .04 0. 0.0 0. 0.0 6. 0.0 0. 0.0 5. 0.01
w ETHANE 30.07 0. 0.0 6. 0.0 0. 0.0 0. 0.0 35. 0.06
PROPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 226. 0.39
BUTAKE 58.12 0. 0.0 | 0. 0.0 0. 0.0 0. 0.0 1162. 2.01
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 46980. 81.08
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 9489. 16 .38
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 1. 0.00
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON adakodelals 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT 306 3 M M 0. 0.0 0. 0.0 0. 0.0 1264. 2.79 10. 0.02
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 252. 22.78 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL ¥R K 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
COKE LS E 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LIS S 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
LEEEE T 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ELEEE ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 6. 0.0
TOTALC(DRY) 1088. 98 .37 414 100.00 31792. 96 .14 36170 79.85 57932. 99.98
_HATER 18.02 18, 1.63 0 6.0 1276. 3.86 9129 20.15 10. 0.02
TOTAUIHET) 1106. 100.00 414 100.00 33068. 1060.00 45299. 160.00 57942. 100.00
LB MOL/HRCUWET) % 38.56 14.78 1205.43 LR LR L BB XK MU
MMSCFD ] 0.35 0.14 11.00 0.0 0.0
GPM * 0.0 0.0 0.0 0.0 142.20
ACFM * 35.23 98.14 8937.00 0.0 0.0
MOLECULAR WT * 28.68 28.02 27.43 L3 33 0 L0 02 X020 20 3 K
_DENSITY,LB/CU.FT % 0.05 0.07 0.06 0.05 50.81
=VISCOSITY,LB/7FT-HR ¥ 0.05 0.04 0.05 0.05 0.85

* NOTE: PROPERTIES ON A SOLIDS-FREE BASIS.
'0.0' MEANS VALUE NOT DETERMINED.




T. D. VAKIL,6/83

6600 T/D SPC-1 LEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/8% PAGE 5 OF
STREAM NUMBER 21 22 23 26 25
CRUDE M.0. FEED P OFF G&S FROM NAPHTHA FROM COND FROM METH CRUDE H.O0. FEED
DESCRIPTION T0 NC-POF NC-POF TD DEA NC-POF TO NHTY T0 BSRU T0 HOF-POF
PHASE L v L L L
TEMPERATURE, DEG F 454.0 155.0 110.0 100.0 477.0
PRESSURE, PSIA 1€0.00 115.00 115.00 615.00 40.00
COMPQONENTS MOL WT LB/HER WT% LB/kR WT% LB/HR WT% 1LB/7HR W% LB/HR WI7
HYDPROGEN 2.916 D. 0.0 1. 0.09 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28 .02 0. 0.0 2. 0.18 0. 0.0 0. 0.0 0. 0.0
ARGON 40.00 0. 0.0 2. 0.18 0. 0.0 0. 0.0 0. 0.0
CARDOH MOMOXIDE 28.01 0. 0.0 1. 0.09 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44 .01 0. 0.0 2. 0.18 0. 0.0 0. 0.0 0. 0.0
CARBOMYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 15. 1.37 0. 0.0 0. 0.0 0. 0.0
AMMONIA 17.93 0. 0.0 4. 0.37 0. 0.0 0. 0.0 0. 6.0
AIMMONIUM CHLORIDE 53.49 0. 0.0 0. 0:0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.D6 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
" METHAHE 16.04 0. 0.0 23, 2.11 a. 0.0 0. 0.0 0. 0.0
~— ETHANE 30.07 0. 0.0 65. 5.96 1. 0.00 0. 0.0 0. 0.0
+ PROPANE 44 .10 0. 0.0 276 . 25.30 20. 0.04 0. 0.0 0. 0.0
BUTANE 58.12 0. 0.0 565. 51.79 717. 1.56 0. 0.0 0. 0.0
€C5-400 DEG F 106.00 1242, 4.65] 125. 11.46 44536, 97.30 0. 0.0 39. 0.10
400 - 650 DEG F 166.00 26€39. 92.26 0. 0.0 499. 1.09 0. 0.0 22508. 56.61
650 - 850 DEG F 240.00 &35. 3.07 0. 0.0 0. 0.0 0. 0.0 14867. 37.39
850+ DEG F 425.00 7. 0.02 0. 0.0 0. 0.0 0. 0.0 2349. 5.91
ASH/UNCONY CARBON AR R 2 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT MNP MM 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. .0
OXYGEN 32.00 0. 0.0 0.- 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 a. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL X 296 X X X 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE 303 % M: 0. 0.0 | 0 0.0 0. 0.0 0. 0.0 0. 0.0
L RS2 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HHN NN 0. 0.0 0. 8.0 0. 0.0 a. 0.0 0. 0.0
M M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 28873. 100.00 1081%. 99.08 45873 100.00 0. 0.0 39763 100.00
_WATER 18.0z 0. 0.0 1C 0.92 0 0.0 1626. 100.00 0.0
TOTAL(IET) 28373 100.0¢ 1091 100.00 45873 100.00 1626. 100.00 39763 100.00
LB MOL/HRC(WET) ¥ 176 .84 22.68 436.92 90.23 203.463
MMSCFD * 0.0 .21 0.0 D.0 0.0
orn % 71.9¢0 7.0 114.00 3.27 91.35
ACFM X 0.0 12.70 0.0 0.0 0.0
MOLECULAR UWT ] 163.27 43.10 104.99 18.02 195.46
_DENSITY,LB/CU.FT % 50.10 £.97 50.31 62.00 56 .28
~-VISCOSITY,LB/FT-HR ] 0.61 L.02 0.82 1.64 0.75

X NOTE: PROPERTIES ON A SOLIDS-FREE BASIS.
*0.0' MEANS VALUE NOT DETERMINED.




6000 T/D SRC-1 DEMO PLANT SUMMARY MATERIAL BALANCE

CASE - EBH AT HIGH CONVERSION

T. D. VAKIL,6/83

REV. BY TCL,3/84 PAGE 6 OF
STREAM NUMBER 26 27 28 29 30
SOUR WATER FROM HP RECYCLE N2 RAW GAS FROM A/G FROM NHT 70 H.P. OFF GAS
DESCRIPTION NHT TO ASWS FROM NRSR T0O GKT TO RGC DEA FROM EBH TO DEA
GKT
PHASE L v v v v
TEMPERATURE, DEG F 125.0 1064.0 105.8 132.0 110.0
PRESSURE, PSIA 85.00 60.00 15.00 115.00 1840.00
COMPONENTS MOL WT LB/HR WT% LB/HR WT% LB/HR WT% tB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 0. 0.0 5348. 2.138 0. 0.0 1079. 8.97
NITROGEN 28.02 0. 0.0 31693. 99.09 2516. 1.12 0. 0.0 706. 5.87
ARGON -~ 40.00 0. 6.0 0. 0.0 707. 0.31 0. 0.0 - 223. 1.85
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 {1 163661. 72.77 0. 6.0 0. 0.0
CARBON DIOXIDE 44.01 0. 0.0 0. 0.0 30780. 13.69 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 1202. 0.53 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 6014. 2.67 268. 100.00 4. 0.03
AMMONTA 17.03 147. 2.84 0. 0.0 3. 0.00 0. 0.0 5. 0.04
AMMONTUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 2. 0.00 0. 0.0 0. 0.0
— METHANE 1€.04 0. 0.0 0. 0.0 153. 0.07 0. 0.0 3674. 30.54
t ETHAKE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 2016. 16.76
o PROPANE 46.10 0. 0.0 0. 0.0 0. 0.0 0. 6.0 2045. 17.00
BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 6.0 1705. 14.17
C5-400 DEG F 106.00 0. - 0.0 0. 0.0 0. 0.0 0. 0.0 551. 4.58
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0° 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
ASH7UHCONV CARBON X330 % 0. 0.0 0. 0.0 11. 0.00 0. 0.0 0. 0.0
“FASHING SOLVENT XXM K K K 0. 0.0 252. 0.79 0. 0.0 0. 0.0 0. 0.0
-HYDPROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 2. 0.00 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.¢ 0. 0.0 0. 0.0 0. 6.0 0. 0.0
COAL 3% 2 X M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE RN N 0. 0.0. 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HCN 27.903 0. 0.0 0. 0.0 19. 0.01 0. 0.0 0. 0.0
NO 3J.01 0. 0.0 6. 0.0 5. 0.00 0. 0.0 0. 0.0
LA 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 147. 2.84 31945. 99.87| 210423. 93.56 268 100.00 12008 99.83
UATER 18.02 5022. 97.16 40. 0.13 14478. 6.44 0 0.0 21. 0.17
TOTAL(KNEY) 5169. 100.00 31985 100.001 224901. 100.00 268 100.00 12029. 100.00
LB MOL/HR(MET) ¥ 287 .32 LELEEEESET LIRS LY 7.86 944 .57
MMSCFD L 0.0 0.0 93.93 0.07 8.60
arn * 10.40 0.0 0.0 7.24 0.0
ACFM L] 0.0 0.0 69556 .00 0.0 51.92
NALECULAR 1Y ® 17.99 UMK UM R K WK KKK K 364.08 12.73
__DENSITY,LB/CU.FT * 61.80 0.28 0.05 0.0 3.86
~VISCOSITY,LB/FT-HR % 1.50 0.0¢% 0.04 6.0 8.03

* NOTE:

FROPERTIES ON A SOLIDS-FREE BASIS.

2.0 I'EANS VALUE NOT DETERMINED.

40
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6000 T/D SRC-I DEMO PLANT SUMMARY MATER[AL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 7 OF
STREAM NUMBER. 31 32 33 34 35
1IP RAPHIHA FROM | LP OFF GAS FROM | LP NAPHTHA FROM | M.C. FROM EBH HO FROM EBH 10
DESCRIPTION EBH 10 NC-POF EBH -0 DEA EBH TO NC-FOF 70 NC-POF HOF-POF
: INCL STREAM 36
PIASE A Vil v C 1 [
TEMPERATURE, CDEG F 111.0 110.0 115.90 452.0 446 .0
PRESSURE, PSIA 500.00 115.00 65.00 65.00 65.00
COMPONENTS MOL WT LB/ZHR WYX LBZHR  WTX LB/HR  WTX LB/HR  WTX LB/HR  WTx
HYDROGEN 2 016 1. 0.22 z5. 2.03 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 1. 0.22 1. 3.32 0. 0.0 0. 0.0 0. 0.0
ARGON 40.00 1. 0.22 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMONT A 17.03 0. 0.0 0. 0.0 1. 0.01 0. 0.0 0. 0.0
AMMONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 864.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
_ METHANE 16.04 18. 4.04 107. 8.67 2. 0.02 0. 0.0 0. 0.0
T ETHANE 30.07 51. 6.95 174. 164.10 17. 0.14 0. 0.0 0. 0.0
~—PROPANE 4410 0. 15.70 370. 29.98 160. 1.28 0. 0.0 0. 0.0
S BUTANE 58. 12 120. 26.91 404 . 32.74 749. 6.00 0. 0.0 0. 0.0
€5-400 DEG F 106.90 2c0. 4484 105. 8.51] 10599. 84.91 391. 4.02 1. 0.01
400 - 650 DEG F 166.00 4. 0.90 0. 0.0 ass. 7.65| 20441. 92.27 1670. 12.89
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 315. 3.68 9670. 74.62
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 7. 0.03 1618. 12.49
ASH/UHCONV CARBON X 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT  Xxs¥xx 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLOR [DE 36.46 0. 0.0 D. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 ). 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 ). 0.0 0. 0.0 0. 0.0 0. 0.0
COAL HKX KD X 0. 0.0 ). 0.0 0. 0.0 0. 0.0 0. 0.0
COKE O 0. 0.0 ). 0.0 0. 0.0 0. 0.0 0. 0.0
S ELLY 0. 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
K 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
YUK X X 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL (DRY) 4¢5 100.00 122 99.35| 12483 100.00] 22154 100.00| 12959 100.00
_WATER 18.02 0 0.0 0.65 0 0.0 0 0.0 0 0.0
TOTAL(WET) 465 100.00 1234 100.00| 12483 100.00| 22154 100.00| 12959 100.00
LB NOL/HRCWET) " 8.27 ¢3.10 123.01 134.96 54.17
MIISCFD * J.o2 0.39 0.0 0.0 0.0
arn " 1,34 0.0 31.55 54.88 26 .60
LN ] J.3€ 36 .80 0.0 0.0 0.0
MOLECULAR UT * £3.91 26.63 101.48 166 .16 239.24
PENSITY,LB/CU.FT » 0.0 C.56 49.33 50.34 60.80
“ZVISCOSITY,LB/FT-HR P 0.0 .02 0.31 0.62 3.75

40

x MOIE:
0.0

PROPERTIES ON A SOLIDS-~FREE BASIS.

MCANS VALUE NOT DEVERMINED.
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40

SEE STREAM 35

MOLTEN TSL FROM

WASH WATER FROM

SOUR GAS FROM

tP OFF GAS FROM

DESCRIPTION EBH TO RGC-ESP TO GKT SHIFT T0 ASWS COKER T0O DEA
_SOLIDIFICATION
PHASE L L v v
TENPERATURE, DEG F 0.0 . 654.0 106.0 262.5 100.0
PRESSURE, PSIA 0.0 115.00 85.00 37.00 114.00
COMPONENTS MOL WT LB/HR WT% LB/HR WT% LB/HR WY% LB/HR Wr% LB/HR WT%
"HYDROGEN 2.016 6. 0.0 0. 0.0 0. 0.0 7. 0.08 133. 1.81
NITROGEN 28 .02 0. 0.0 0. 0.0 0. 0.0 1. 0.01 0. - 0.0
ARGOMN 40.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CAREON MONOXIDE 28.01 0. 0.0 0. 0.0 . 0. 0.0 2. 0.02 148. 2.02
CARBON DIOXIDE 44 .01 0. 0.0 0. 0.0 0. 0.0 1294. 15.38 191. 2.60
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDPROGEN SULFIDE 34.08 0. 0.0 0. 0.0 .. 0. 0.0 90. 1.07 337. 4.59
AMMONTA 17.03 0. 0.0 0. 0.0 0. 0.0 4. 0.05]|" 0. 0.0
ANMOHIUM CHLORIDE 53.49 0. 0.0 Q. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 6.0 0. 0.0 0.. 0.0 0. 0.0 0. 0.0
— METHANE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 3049. 41.55
,;‘ElHANE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 1481. 20.18
~ PROPANE 46.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 845. 11.51
BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 393. 5.35
C5-400 DEG F 106.00 0. 0.0 0. 6.0 0. 0.0 0. 0.0 711. 9.69
490 - 650 DEG F . 166.00 0. 0.0 9, 0.03 0. 0.0 0. 0.0 0. 0.0
650 - 850 -DEG F 240.00 0. 0.0 795. 5.62| 0. 0.0 0. 0.0 0. 0.0
850+ DEG F’ ) 425.00 0. 0.0 13359. 94.36 0. 0.0 0. 0.0 0. 0.0
ASH/UNHCONHY CARBON ¥ 3 M % % 0. 0.0 0. 0.0 11. 0.05 0. 0.0. 0.. 0.0
DEASHING SOLVENF 3306 0 R 0. 0.0 0. . 0.0 0. 0.0 0. 0.0 3. . 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0.. 0.0 0. 0.0 0. 0.0 0. 0.0
0XYGEN 32.00 - 0. 0.0 0. 0.0 0. 0.0 0. 0.0 - 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL NN KK ¥ 0. ‘0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE LR E Y 0. 0.0 0. 0.0 | 0. 0.0 0. 6.0 0. 0.0
LAEEEL 0. 0.0 0. 0.0 0. 0.0 . 0.0 0. 0.0
¥ 0 3 % % % 0. 0.0 0. 8.0 0. 0.0 0. 0.0 0. 0.0
0% 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 0 0.0 14158 100.00 11. 0.05 1398. 16.61 7288. 99.31
_VIATER 18.02 0 0.0 .0 22046, 99.95 7017, 83.39 51. . 0.69
TOTALCUWET) 0 0.0 164158 100.00 22057, 100.00 8415 100.00 7339 100.00
LB MOL/HR(HET) L] 0.0 34.77 LIRS EREREE ] 425.26 360.28
MMSCFD . X 0.0 0.0 0.0 .88 3.28
6hrM LI 0.0 28.26 47.60 0.0 0.0
ACHM % 0.G 0.0 0.0 14646.00 311.00
MOLECULAR MWT " 0.C 407.20 DEDE DD 00 %6 0 - 19.79 20.37
_DENSITY,LDB/CU.FT % 0.C 62.48 1.58 0.10: 0.39
«VISCOSITY,LB/FF-HR . 0.C 1.20 0.0 0.03 0.0}

% HOTE: PROPERTIES ON- A SOLIDS-FREE BASIS.
. '0.0' MEANS VALUE HOT DETERMINED.
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T. D. VAKIL,6/83
6000 T/D SRC-1 DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY 1ICL, 3784 PAGE 9 OF 40
STREAM NUMBER 41 652 43 44 45
NAPHTHA FROM M.0. FROM COKER GREEN CUKE FROM COKE FROM CALC. L.0. FROM
DESCRIPTION COXER TO HNC-POF T0 NC-POF COKER 10 KILN 10 CALC. HOF-POF 10 SEC
CALCIHER COOLER
PHASE L L S S : L
TENPERATURE, DEG F 115.0 458.0 0.0 26450.0 110.0
PRESSURE, PSIA 137.00 115.00 0.0 14 .50 32.00
COMPOMNENTS MOL .WT LBsHR Wr LB/HR WTx LB/HR WT% LB/HR W% LB/HR WTZ
HYDROGEN 2.016 0. 0.0 0. 0.0 Q. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
ARGON 40.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MOMNOXIDE 28 .01 g. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C/ARDON DIOXIDE 44.01L a. 0.0 0. 0.0 Q. 6.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.019 2. 0.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ATVIOMT A 17.02 6. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMONIUM CHLORIDE 53.4% 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 664 .0¢ 0. 0.0 0. 0.0 0. 0.0 8. 6.0 0. 0.0
METHANE 16.049 1. 0.05 0. 0.0 0. 0.0 - 0. 0.0 0. 0.0
ETHANE 30.07 2. 0.190 0. 0.0 0. 0.0 0. .0 0. 0.0
" PROTANE 46.110 4. 0.20 0. 0.0 c. 6.0 0. 0.0 0. 0.0
— PUTANE 58.1¢ 6. 0.30 g. 0.0 0. 0.0 0. 0.0 0. 0.0
00 (C5-400 DEG F 106.080 1912. 97.06 451. 6.71 0. 0.0 0. 0.0 3. 0.47
400 - 650 DEG F 166.00° 43. 2.18 6198. 92.25 0. 0.0 0. 6.0 31. 4.89
650 - 8508 DEG F 240.0D 0. 0.0 70. 1.04 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.012 0. 0.0 0. 0.0 a. 2.0 0. 0.0 0. 0.0
ASH/UNCONV CARBOH NN A K 0. 0.0 a. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT 332 3 ¥ o 0. 0.0 a. 0.0 a. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.45 0. 0.0 Q. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEHN 32.01 0. 0.0 a. 6.0 Q. 0.0 0. 0.0 0. 0.0
SULFUR 32.0% 0. 0.0 Q. 0.0 Q. a.0 0. 0.0 0. 0.0
COAL DX M 0. 0.0 Q. 0.0 a. a.0 0. 0.0 0. 0.0
COKE LB R R Y 0. 0.0 g. 0.0 57890. 88.73 47580. 100.00 0. 0.0
(32337 e. 0.0 a. 0.0 0. a.0 0. 8.0 0. 0.0
3SR 0. g.0 g. 6.a a. a.¢ 0. 0.0 0. 0.0
LEEE L 0. 0.0 Q. 0.0 Q. a.0 0. 0.0 0. 0.¢
TOTAL(DRY) 1970 100.00 6719 100.00 57890 88.73 67580 100.00 34 5.36
_WATER 18.02 0 0.0 0.0 7351 1k.27 0 0.0 600 94 .64
TOTAL(WET) 1970 100.00 6719 100.00 65243 10c.0¢ ¢7580 100.00 634 100.00
LD MOL/HRCUET) % 18.68 41.848 W36 3N % 06 M X M K 0 B0 KB K N K 33.51
MHMS5CFD L] 0.0 0.0 6.0 0.0 0.0
GPI1 L] 5.88 16.96 0.0 0.0 1.30
ACFM . % 0.0 0.0 ¢.0 0.0 0.0
MOLECULAR WT % 105.47 160.42 396303 X 0 0 3% X 3T EE2 31 18.92
_DENSITY,LB/CU.FT L] 50.34 49.44 6.0 126 .61 60.65
~VISCOSITY,LB/FT-HR L] 0.82 0.5% 6.0 6.0 1.39

¥ HOTE:
'0.0°

PROPERTIES OH n SOLIDS-FREE B.ASIS.

MEANS VALUE HOT DETERMINED.
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6000 T/D SRC-I DEMD PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84¢ PAGE 10 OF
STREAM NUMBER 46 47 48 49 50
WASH W. RECYCLE 0IL SCRUB F.G. WASH W. FROM RETURN WATER SLUDGE EFFLUENT
DESCRIPTIOHN FROM WASH WI TO FROM HPU TO GKT TO WASH WT FROM POND TO FROM WASH WT TO
GKT F.G. HEADER VIASH WT POND
PHASE L v L L SL
TEMPERATURE, DEG F 96 .8 233.0 149.0 97.0 149.0
PRESSURE, PSIA 92.890 107.00 14.71 14.70 150.00
COMPDHENTS MOL Ut LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 48 . 0.85 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 0. 0.0 78. 1.38 0. 0.0 0. 0.0 0. 0.0
ARGOHN 40.00 0. 0.0 7. g.12 Q. 6.0 0. 0.0 0. 0.0
CARDON MONOXIDE 28.01 0. 0.0 119. 2.11 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 64.01 0. 0.0 3. 0.05 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34,08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIIONIA 17.03 0. 0.0 0. 0.0 0. 0.0 =0. 0.0 0. 0.0
AMMOHTIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 6. 0.0 0. 0.0
SULIFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 Q. 0.0
w— METHANE 16.04 0. 0.0 276. 4.89 9. 0.0 0. 0.0 0. 0.0
' ETHAMNE 3o.o07 0. 6.0 605. 10.72 0. 0.0 0. 0.0 0. 0.0
o PROPANE 46.10 0. 0.0 989. 17.53 0. 0.0 0. 0.0 0. 0.0
BUTANE 58.12 Q. 0.0 1561. 27.67 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0. 0.0 1956. . 36.67 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 ~ 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
ASH/UIHCOHV CARBON X3 X K 0. 0.0 0. 0.0 46969. 1.90 0. 0.0 46969. 164.56
DEASHING SOLVEHT 0% % K 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 6. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 8. 0.0 0. 0.0
SULFUR 3J2.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COoAL LR 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
COKE KA NR 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CHLORIDE IONS 35.45 10945 0.50 0. 0.0 11672 0.49 1096. 0.50 1353. 0.64
SODIUM I0HS 22.99 7098. 0.33 0. 0.0 7098 0.30 711. 0.33 878. 0.28
IHYDROGEN I0MNS 1.01 0. 0.0 0. 0.0 1 21 0.00 0. 0.0 Q. 6.0
TOTAL(DRY) 18043. 0.83 5642 100.00 63760. 2.69 1807 0.83 47200 15.28
_WATER 18.02 2162733. 99.17 0 0.0 [2302223. 97 .31| 216935 99.17| 261666 84.72
TOTALC(WET) 2180776 100.90 5642 100.080{2365983 100.00] 218742 100.00| 308866 100.00
LB MOL/NHRCNET) * 120635.94 136.15 33 3 36 2 3 W% 0 12100.41 332222020
MISCFD X 0.0 1.22 0.0 0.0 0.0
GPM * 4379.00 0.0 4706.00 439.00 533.00
ACKHI” * 0.0 149.60 0.0 0.0 0.0
MOLECULAR WT X 18.08 41.44 LA LSBT 18.08 P30 26 33 M X X
__DCHSITY,LB/CU.FT X 62.10 0.62 0.96 62.10 0.0
~VISCOSITY,LB/FT-HR * 1.71 0.03 0.0 1.71 6.0

* HOTE:
‘e.0°

PROPERTIES ON A SOLIDS-FREE BASIS.
MEANS VALUE NOT DETERMINED.
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6000 T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 11 OF
STREAM NUMBER 51 52 52 54 55
RSG FROM RGC T0 COND FROM RGC COND FROM SHIFT SOUR WATER FROM GAS FROM
DESCRIPTION SHIFT T0 &SUWS TO ASUWS EBH TO ASWS CALCINER COOLER
1O CALCINER KIIN
|
PHASE v i L L L v
TEMPERATURE, DEG F 2864.0 i 100.0 100.0 125.0 300.0
PRESSURE, PSIA 852.00 ‘ 34.50 215.00 85.00 14.50
CONPONENTS MoL WT LB/HR W1% LB/HR Wr% LB/HR WYX LB/HR WT% LB/HR WT%
HYDROGEN - 2.016 5566 . 2.54 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HITROGEN 28.02 2516. 1.19 0. 0.0 0. 0.0 0. 0.0 63602. 55.00
ARGON 40.00 T07. 0.34 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 163661 . 77.61 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIGXIDE 46.01 30780. 14.60 0. 0.0 1. 0.02 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 1202. 0.57 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 6015. 2.85 0. 0.0 0. 0.0 639. 0.91 0. 0.0
AMHONTA 17.03 6. 0.00 © 0. 0.0 1. 0.02 1265. 1.79 0. 0.0
AMMOHIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 6¢.06 0. 0.0 . 0.0 0. 0.0 . 0.0 0. 0.0
METHANE 16.06 t53. 0.07 0. 0.0 0. 0.0 1. 0.00 0. 0.0
" ETHANE 306.07 0. 6.0 a. 0.0 0. 0.0 1. 0.00 0. 0.0
r PROPANE 4¢_ 10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
O BUTANE SE.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 10€.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 16€.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 24C.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. p.o
850+ DEG F 625.00 0. 0.0 0. 9.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON XN NN 0. 0.0 0. 0.0 0. 6.0 0. 6.0 0. 0.0
DEASHING SOLVENT EARE ] 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0: 2.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0 0.0 0. 0.0 0. 0.0 18998. 16.43
SULFUR 32.06 0. 0.0 0 6.0 0. 6.0 0. 0.0 0. 0.0
COAL % K K 0. 0.0 0 0.0 0. 0.0 0. 0.0 0. 0.0
COKE TR ELY] 0. - 0.0 . 0 0.0 0. 0.0 0. 0.0 0. 0.0
HCH 27.03 19. 0.01! 0 0.0 0. 0.0 0. 0.0 0. 0.0
P IEH MK 0. 0.0 0. 0.0 0. a.0 0. 0.0 0. 9.0
¥ HEK X ¥ 0. 0.0 0. 0.0 0. .0 0. 0.0 0. 5.0
TOTAL(DRY) 210405 99.78 0 0.0 2 06.03 1906 2.70 82600 71.43
__WATER 18.02 62 0.22 13632 100.00 €155 99.97 €8599 97.30 33044 28.57
TOTAL(MET) 210367 100.00 13632 100.00 €157 100.00 70505 100.00| 115644 100.00}
LB MOL/HR(KET) * 9534.31 756 .49 341.65 3899.95 4697.30
MMSCFD ® 87.14 0.0 0.0 0.0 2.80
GPIe ® 0.0 27.42 12.54 147.00 0.0
ACFM ) E 1503.00 0.0 0.0 6.0 63968.00
HOLECULAR WT % 22.12 18.02 18.02 18.08 26.62
DEHSITY,LB/CU.FT : 2.32 52.00 61.2 59.79 0.0%
“ZYISCOSITY,LB/FT~HR % 0.05 1.64 1.43 1.32 0.05

¥ HOTE:
'0-0'

PROPERTIES OH A SOLLDS-FREE BASIS.
MEANS VALUE HAT DCTERMINED.
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6000 T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE

STREAM NUMBER

56

CASE -

EBH AT HIGH CONVERSION REV.

T. D.

57

58

59

VAKIL,6/83
BY TCL, 3784

PAGE 12 OF

60

FLASH G£S FROM

SHIFTED SYNGAS

SOUR WATER FROM

SOUR LJATER FROM

TOTAL MAKEUP H2

DESCRIPTICON CALC SCRUB FL FROM SHIFT 710 COKER TO ASWS COKER T0O ASWS FROM SELEXOL 710
DRUM - CALC KILN SELEXOL H2 COMP & METH
PIHASE v v L L v
TEMPERATURE, DEG F 115.0 100.0 115.0 150.0 60.0
PRESSURE, PSIA 95.00 720.00 85.00 85.00 675.00
CONMPONENTS MOL WT LB/KR W% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR Wr%
HYDROGEHN 2.016 2. 16.67 16661, 5.36 0. 0.0 0. 6.0 16624 . 62.64
NITROGEN 28.02 1. 8.33 2515. 0.B1 0. 0.0 0. 0.0 2368. 8.92
ARGON 40.00 1. 8.33 707. 0.23 0. 0.0 0. 0.0 705. 2.66
CARBON MONHOXIDE 28.01 2. 16 .67 6382. 2.05 0. 0.0 0. 0.0 6307. 23.76
CARDON DIOXIDE §6.01 0. 0.0 277475. 89.26 1. 0.07 0. 0.0 384. 1.45
CARBOHYL SULFIDE 60.07 0. 0.0 22. 0.01 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 6587. 2.12 1. 0.07 0. 0.0 0. 0.0
AMNOHTA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIMONIUM CHLORIDE 53.49 0. . 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFU2 DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
»— METHAYE 16.064 3. 25.00 153. 0.05 0. 0.0 1. 0.01 146. 0.55
' ETHANE ’ 30.07 2. 16.67 0. 0.0 0. 0.0 2.- 0.01 0. 6.0
™ PPOPANE 44.10 1. 8.33 0. 0.0 0. 0.0 1. 0.01 0. 0.0
BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-403 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F . 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UHCONY CARBON 3% % 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
DEASHING SOLVENT D33 X % M g. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYCEH ’ 32.00 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL LR 8.2 28] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE 128233 0. 0.0 0. 0.0 0. 0.0 2. 0.01 0. 0.0
% % % M X % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
226 26 2 % % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
336 2 2 X % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
TOTALCDRY) 12. 100.00) 310502. 99 .88 2 0.13 6. 0.06 26534 . 99.98
_WATER 18.02 0. 0.0 360. 0.12 1535 99.87 13589. 99.96 6. 0.02
TOTAL(WET) 12. 100.00] 310862 100.00 1537 100.00 13595. 100.00 265640 100.00
LB MOL/HRCLIET) % 1.40 15127.62 85.24 23 3 3 3 N X XN 8591 .49
MHSCFD * ) 0.01 137.80 0.0 0.0 78.2
GPH * < 0.0 0.0 Jj.10 27.50 0.0
ACFN % 1.52 2050.00 0.0 0.0 1217.00
MOLECULAR WT L 8.57 20.55 18.03 LA 202 AR 2] 3.09
DENSITY,ULB/CU.FT * 0.13 2.53 61.82 61.70 0.36
TZVISCOSITY,LB/FT-HR b 0.03 0.04 1.50 1.21 0.02

¥ HOTE: PROPERTIES OM A

‘0.0

SOLIDS-FREE 3ASIS.
MEANS VALUE NOT DETERMIHED.
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6003 T/D SRC-1 DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 13. OF 40
STREAM HUMBER 61 €2 63 64 65
ACID 6AS FROM €0z VENT GAS CALC KILN OFF PROCESS COND TOTAL S.W. T0
' DESCRIPTION SELEXOL TO | FROM SELEXOL TO GAS TO CALCINER FROM CSD TO SRC ASWS
CLAUS i SHIFT EXCH SCRUBBER
PHASE v v VHA L L
TEMPERATURE, DEG F 105.0 92.0 1650.0 110.0 0.0
PRESSURE, PSIA 29.50 20.00 14.40 15.00 ’ 0.0
COMPOMENTS MOL WY L3I/7HR WT% " LB/HR WTz LB/HR WT% LB/HR WT% LB/HR WTx
HYDROGEN 2.016 1. 0.0 37. 0.01 0. 0.0 0. 0.0 2. 0.00
NITROGEN 28.02 n. 0.0 30421, 10.58] 2296¢<2. 65.00 0. 0.0 1. 0.00
ARGON 40.00 0. 0.0 2. 0.00 0. 6.0 0. 6.0 1. 0.00
CARBOH MONOXIDE 28.01 0 0.0 75. 0.03 0. 0.0 0. 0.0 2. 0.00
CARBON DIOXIDE 44.01 <0320 73.9%) 256771. 89.34 33061. 9.36 0. 0.0 1643. 0.70
CARBONYL SU! FIDE- 60.07 5. 0.01 18. 0.01 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 36.08 6586 . 23.9& 1. 0.00 6. 0.0 0. 0.0 3200. 1.37
ANMONTIA 17.03 C. 0.0 0. 0.0 0. 0.0 0. 0.0 3330. 1.43
ANMONIUM CHLORIDE 53.49 C 6.0 $. 0.0 0. 0.¢ 0. 0.0 288. 0.12
+— SULFUR DIOXIDE 646.C6 C 0.0 D. 0.0 370. 0.10 0. 0.0 0. 0.0
1 METHANE 16.C4% L 0.0 7. 0.00 0. 0.0 0. 0.0 } 5. 06.00
N ETHANE 30.C7 « 0.0 0. 0.0 9. 2.0 0. 0.0 7. 0.00
PROPANE 44 .10 L] 0.0 . 0.0 0. 2.0 0. 0.0 8. 0.00
BUTANE 58.12 0 0.0 0. 6.0 0. 3.0 0. 0.0 25. 0.01
C5-400 DEG F 106.C0 0 0.0 0. 0.0 0. .0 0. 0.0 210. 6.09
400 - 650 DEG F 166.C0 0. 0.0 0. 0.0 0. .0 0. 0.0 0. 0.0
650 - 850 DEG F 240.(0 a. 0.0 0. 0.0 0. 5.0 0. 0.0 0. 0.0
850+ DEG F 425.00 L} 0.0 0. 0.0 0. D.o 0. 0.0 0. 0.0
ASH/UNCONY CARBON OO XK « 0.0 0. 0.0 0. D.0 0. 0.0 0. 0.0
BEASHING SOLVERT O K [ ] 0.0 0. 0.0 0. D.0 9. 0.07 0. 0.0
HYDROGEN CHLORIDE 36.¢6 [ 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 1 0.0 0. 0.0 264877 . 7.06 0. 0.0 0. 0.0
SULFUR 32.06 q 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
coaL ¥ OK KR 8 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE HNHHEN ¢ 0.0 0. 0.0 12. 0.00 0. 0.0 0. 0.0
BX K X 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NN R K 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
0% M R X 3 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 26911). 97.931 287332 99.97) 287962 81.50 9 0.07 8722 3.74
_HATER 18.082 582, 2.01 91 0.03 65352 18.5¢ 12098 99.93| 224398 96 .2
ITOTALC(HET) 274€2. 100.08| 287423 100.00f 353314 100.00 12107 100.00] 233120 100.00
LB MOL/HR(UET) X 685.66 6946 .95 LS R LTS RE ] LRSI EE R Y 12789.14
MISCFD . ] 5.25 63.:28 121.00 0.0 6.0
Grnm ' * 0.0 0.C 0.0 26.80 0.0
ACHn * 2802.00 34100.C0 347594.00 0.0 0.0
MOLECULAR WT * ¢D.05 41.17 LRSS AR AR LR LR AR 18.23
_DENSTITY,.LB/CU.FT X 0.16 0.14 0.02 60.37 61.23
“ZVISCOSITY,LB/F1-HR * 0.04 0.C4 0.0 1.40 0.0

¥ NOTE: PROPERTIES DN A 5SOLIDS-FREE BASIS. .
'0.0' MEAHS VALUZ NOT DETERMIHED. -
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6000 T/D SRC-1 DEMO PLANT SUNMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY T1CL,3/84 PAGE 14 OF
STREAM NUMBER 66 67 68 69 70
02 FROM ASU T0 OFF GAS FROM LIGHT SRC FROM SODUR WATER FROM TOTAL HP GAS
DESCRIPTION GKT ASWS TO CLAUS CSD TO SRC SRC TO ASWS FEED TO HP DEA
PHASE v v L L v
TEMPERATURE, DEG F 2641.0 180.0 418.0 125.90 110.0
PRESSURE, PSIJA 60.00 24.70 145.00 25.00 1840.00
COMPONENTS MOL WT LB/HR W% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 9. 0.08 0. 0.0 0. 0.0 20480. 16.27
NITROGEN 28.02 50. 0.04 2. 0.02 0. 0.0 0. 0.0 17515. 13.91
ARGON 40.00 707. 0.62 1. 0.01 0. 0.0 0. 0.0 26426 . 1.93
CARBON MONOXIDE 28.01 0. 0.0 4. 0.04 0. 0.0 0. 0.0 20263. 16.10
CARBON DIOXIDE 44.01 0. 0.0 2937. 25.92 0. 0.0 1550. 1.66 3459. 2.75
CARBO:YL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROSEN SULFIDE 34.08 0. 0.0 3285. 28.99 0. 0.0 2372. 2.54 6677. 5.30
ANMOMIA 17.03 0. 0.0 3414. 30.13 0. 0.0 1971. 2.11 34. 0.03
AINONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0. 0.¢0 5. 0.04 0. 0.0 0. 0.0 21935, 17.43
ETHAHE 30.07 0. 0.0 7. 0.06 0. 0.0 0. 0.0 11374, 9.06
PROFANE 44.10 0. 0.0 8. 0.07 0. 0.0 0. 0.0 8290. 6.59
BUTANE 58.12 0. 0.0 26. 0.21 0. 0.0 0. 0.0 5663. 4.48
C5-400 DEG F 106.00 0. 0.0 0. 0.0 1. 0.00 0. 0.0 7487. 5.95
400 - 650 DEG F 166.00 0. 6.0 0. 0.0 2176. 10.72 0. 0.0 6. 0.00
650 - 850 DEG F 2640.00 0. 0.0 0. 0.0 46494, 22 .87 0. 0.0 0. 0.0
850+ DEG F - 625.00 0. 0.0 0. 0.0 134864, 66 .40 0. 0.0 0. 0.0
ASH/UNCOHNV CAREON 33603 % % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT %M X KN 0. 0.0 0. 0.0 1. 0.00 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 196. 0.21 0. 0.0
OXYGEN ‘'32.00 112735. 99.33 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 3Jz.06 0. 0.0 0. 0.0 0. 0.9 0. 0.0 0. 0.0
CoAL L EERE S 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE LR SR 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LR R B 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LER 23 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
L5323 , 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL (DRY) 113492, 100.00 9696 85.58 20306 100.00 6089 6.51F 125589 99.78
__UATER 18.02 0. 0.0 1634 16.62 0 0.0 87404 93.49 283. 0.22
TOTALCUET) 113492. 100.00 11330 100.00 20306 100.00 93493 100.00) 125872 100.00
LB MOL/HR(WET) * 35642.43 460.11 X203 02 0 M M K 5076.32 13961.59
MISCFD * 32.27 4.03 0.0 0.0 127.20
GPM * 0.0 0.0 39.33 194.90 0.0
ACFN ] 7395.00 2030.00 0.0 0.0 812.50
fIOLECULAR NT % 32.04 26.62 (315228233 18.42 9.02
__DEMSITY,LB/CU.FT ] 0.26 0.09 66.38 59.83 2.58
~VISCOSITY,LB/FT-HR ] 0.06 0.03 135.00 1.30 0.03
« NOTE: PPOPERTIES 2N A SOLIDS-FREE BASIS.
'0.0' MEANS VALUE NOT DETERIMINED.

T. D.

VAKIL,6783
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6000 T/D SRC-I DEMO PLAHT SUMMARY MATERIAL BALAMCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 15 OF 40
STREAM NUMBER 71 72 73 74 75
TOTAL LP GAS “OTAL H.P. DEA H.P. OFF GAS H.P. OFF GAS ACID GAS FROM _
DESCRIPTION FEED TO DEA OFF GAS FROM DEA TO Hg FROM DEA TO HPU DEA/NHT 10 CLAUS
COMPR
PHASE v v v v v
TEMPERATURE, DEG F 110.0 120.0 110.0 110.0 115.0
PRESSURE, PSIA 100.00 1785.00 1785.00 "1785.00 25.70
COMPONENTS MOL WF LB/HR WYZ% LB/7HR WY% LB/HR W% LB/HR WNT% LB/HR WT 7%
HYDROGEN 2.016 189. 1.70 20458. 17.7 6454 17.71 14004 17.71 1. 0.01
NITROGEN 28.02 294. 2.65 17503. 15.1%6 5522 15.16 11981 15.16 1. 0.01
ARGON 40.0) 27. 0.24% 264264. 2.10 765. ¢.10 1659. 2.10 0. 0.0
CAPBON MONOXIDE 28.01L 375. J.38 20263 17.53 6386 . 17.53 13857. 17.53 1. 0.01
CARBON DIOXIDE 449 . 0L 238. 2.14 S. 0.00 2. c.o01 3. 0.00 3206. 29.95
CARDBONYL SULFIDE 60.07 0. 0.0 0. 0.0 Q. ¢.0. 0. 0.0 0 0.0
HYDROGEN SULFIDE 34.08 439. 3.95 0. 0.0 0. g.0 0. 0.0 7193. 67.19
AMMONTA 17.013 4. 0.04 a. 0.0 0. cC.0 0. 0.0 0. 0.0
ARIOHTUM CHLORIDE 53.43 0. ga.0 g. 0.0 a. g.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.0% 0. 0.0 g. 0.0 a. a.0 0. 0.0 0. 0.0
’TMEIHAHE 16.03% 3247. 29.23 21%907. 18.97 6911. 182.97 14996 18.97 1. 0.01
~oETHANE 3g0.07 1841. 16.58 11356. 9.83 3582 5.83 7734 9.83 1. 0.01
HPROPANE 44.11 1620. 14.59 8294. 7.18 2616 7.18 5648 7.18 0. 6.0
BUTANE 58.12 1523. 13.71 5627. 4.87 1775 4..87 3852 4$.87 0. 0.¢
C5-400 DEG F 106.01) 1231. 11.08 7487. 6.48 2362. 6.48 5125. 6.48 0. 0.0
400 ~ 650 DEG F 166.0) 0. 0.0 6. 6.01 2. a.01 4. 0.01 0. 0.0
650 - 850 DEG F 240.0) 0. 0.0 Q. 0.0 a. g.0 0. 0.0 0. 0.0
850+ DEG F 425.090 0. 0.0 ° a. 0.0 Q. a.o0 0. 0.0 0. 6.0
ASH/7UNCONY CARBCN PR S 53 0. 0.0 0. 0.0 0. a.0 0. 0.0 0. 0.0
DEASHING SOLVEHT EE B E 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORILE 36. 46 0. 0.0 0. 0.0 a. a.c 0. 0.0 0. 0.0
UXYGEMN 3J2.00 0. 0.0 0. 0.0 0. a.0 0. 0.0 0. 6.0
SULFUR 32.0e 0. 0.0 0. 0.0 0. a.0 0. 0.0 0. 0.0
COAL LS RS2 L 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE MK NE 0. 0.0 0. 0.0 0. g.0 0. 0.0 0. 0.0
LEEE.E.E 0. 0.0 0. 0.0 0. 2.0 0. 0.0 0. 0.0
N KN 0. 0.0 0. 0.0 0. a.0 0. 0.0 0. 0.0
MMM B 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
TOTAL(DRY) 11028. 99.29] 115310 99.85 36377 99.85 78923, 99.85 104046 . 97.19
_UATER, 13.02 79. 0.71 177 0.15 56 0.15 1cl. 0.15 3ol. 2.81
TOTALCHET) 11107. 100.00| EL5487 100.00 36433 100.00 790%4. 100.00 10705. 160.00
LB MOL/HR(WET) * 479.42 13664.68 4310.86 93£3.81 301.28
NMSCFD % 4.36 126 .45 39.26 285.19 2.74
CrM * 0.0 0.0 0.0 0.0 0.0
ACFI * 479.20 821.94 259.30 562.70 1193.00
MILECULA®S UT ® 23.17 8.6% B.45 8.45 35.53
LEMSITY,LB/CU.FT * 0.39 2.34 2.34 2.34 0.15
“SVISCOSITY,LD/FT-HR ¥ 0.03 0.02 0.03 0.03 0.03

* HOTE:
'e.0’

nErys

PROERTIZS Ol A SOLIDS-FRC: BASIS.
JALUE HOT

DETERMINED.




7. D.

VAKIL,6/83

6000 Ts/D SRC-1 DEMO PLAMT SUMIARY .MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL.3/84 PAGE 16 OF
STREAM NUMBER 76 77 78 79 80
RESTDUAL FUEL SOUR H20 FLASH WATER BLEED WATER BLEED RECYCLE H2 FROM
DESCRIPTION GAS FROM LPG TO GAS FROM SRC TO FROM DEA TO ASWS FROM DEA TO ASWS HPU TO H2 COMPR
HPU FUEL GAS HDR CLAUS
PHASE v v L L v
TENMFERATURE, DEG F 89.0 125.0 115.0 115.0 57.2
PRESSURE, PSIA 120.00 25.00 1806 .00 97.00 1760.00
COMPOHENTS MoL WY LB/iR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN <. 016 179. 1.76 0. 0.0 2. 0.01 0. 0.0 13482. 34.05
NITROGEN 28.02 1368. 13.30 0. 0.0 1. 0.01 0. 0.0 10109. 25.53
ARGUN 4C.00 229. 2.23 0. 0.0 1. 0.01 0. 0.0 1044. 2.64
CARBON MONOXIDE 28.01 1295. 12.59 0. 0.0 2. 0.01 0. 0.0 10302. 26 .02
CARBOH DIOXIDE 46.01 0. 0.0 10. 27.78 89. 0.59 2. 0.05 0. 0.0
CARBONYL SULFIDE 6C.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEH SULFIDE 34.08 0. 0.0 24 . 66 .67 182. 1.20 6. 0.16 0. 0.0.
AITMONHTA 17.03 0. 0.0 0. 0.0 34. 0.22 4. 0.11 0. 0.0
AMNONIUM CHLORIDE 5%1.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULEUR DIOXIDE 66.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
LMETHANE 16.04 3807. 37.01 0. 0.0 3. 0.02 0. 0.0 4619. 11.67
ro ETHANE 30.07 2686 . 26.11 0. 6.0 2. 0.01 0. 0.0 32. 0.08
DPROPANHE 46.10 693. 6.74 0. 0.0 1. 0.01 0. 0.0 2. 0.01
BUTANE 58.12 29. 0.28 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0. ‘0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
550 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCOHV CAR3ON LR R 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHTHG SOLVENUT ¥OHOEM X X 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDRUGENH CHLORIDE 36 .46 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 6.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CcoAlL LEER R 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE LR E A 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.¢
LR 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LRk 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LR ER S, 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTALIDRY) 10286 1006.00 34. 94 .44 317. 2.10 12. 0.33 39590 100.00
_VIATER 18.02 0 0.0 2. 5.56 14800. 97.90 3656 99.67 Y 0.0
TOTALTUHET) 10286 100.09 36. 100.00 15117 100.00 3666 -100.00 39590 100.00
LB MOL/7HR(WET) * 532.45 1.04 832.07 203.23 7731.24
MISCED * 4.85 0.01 0.0 0.0 70.42
Gin * 0.0 0.0 31.15 7.53 0.0
ACFM * 435.55 . 4.32 0.0 0.0 450.30
MOLECULAR WT * 19.32 364.53 18.17 18.04 5.12
__DEKNSITY,LB/CU.FT * 0.10 6.14 60.51 60.68 1.46
-VISCDSITY,LB/FT-HR * 0.03 0.03 1.36 1.38 0.03

# NOTE:
'0.0°

PROPERTIES 0t A SOLIDS-FREE BASIS.

MEAHS VALUE NOT DETERMINED.
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6000 T/D SRC-1 DEMG PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 17 OF
STREAM NUMBER 81 82 83 84 85
REJECY GAS FRONM REACTIVATION K70 ZOHD FROM LIQUID AROMATICS MAKE UP HZ FROM
DESCRIPTION HPU TO LFG GAS FROM LPG TO BSRU 10 ASUS FROM HPU TO SELEXOL TO HZ2
HPU NC-POF COMFPR
PHASE v v L L v
TEMPERATURE, DEG F 57.2 89.0 0.0 1020 60.0
PRESSURE, PSIA 20.00 120.00 0.0 80.00 675.00
CONMPONENTS MOL WT L3/HR WT% LB/FR Wz LB/HR WTX% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 91%. 1.47 295. 1.74 0. 0.0 0. 0.0 1012¢4. 62.64
NITROGEN 28.92 3629. 11.24 2261. 13.30 0. 0.0 0. 0.0 1442. 8.92
ARGON 40.30 603, 1.88 379. 2.23 0. 0.0 0. 0.0 429. 2.65
CARBON MONOXIDE 28.11 3435. 10.65 2141, 12.59 0. 0.0 0. 0.0 3841. 23.76
CARBOH DIOXIDE 44 .31 0. 0.0 0. 0.0 0. 0.0 0. 0.0 234. 1.45
CARBONYL SULFIDE 60.27 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROCEN SULFIDE 34 .D8 D. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMETONTA 17.D03 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMNONIUM CHLORIDE 53.49 0. 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 649.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— METHAMNE 16 .04 10100. 31.29 6293. 37.02 0. 0.0 1. 0.03 89. 0.55
&)FIHANE 30.07 7131. 22.09 4439. 26 .11 2. 0.638 6. 0.18 0. 0.0
o FR2OPANE 44.10 4653. 14.42 1145. 6.74 6. 2.05 34. 1.04 0. 0.0
BUTAHE 58.12 2084 . 6.46 47. 0.28 25. 8.56 207. 6.35 0. 0.¢
£5-400 DEG F 106 .00 162. 0.50 0. 0.0 210. 71.92 3007. 92.27 0. 0.0
“00 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 4. 0.12 0. 0.0
650 - 850 DEG F 240.090 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
850+ DEG F 425.6G0 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UHCONV CAPBON LEES ER 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT ISR TR 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
iIVDROGEN CHLORIDE 36 .46 G. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
COAL 33383 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE L3223 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HOH W KN M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
O3 0 M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LR 322 ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 322177 100.00 17000 100.00 243. 33.22 3259 100.00 16159. 99.98
LAATER 18.02 0.0 0.0 49. 16.78 0 0.0 4. 0.02
TO0TALCHET) 32237 100.00 17000 100.00 292. 170.00 3259. 100.00 16163. 100.00
LB MNOL/HRC(WET) n 1512.22 879.66 5.33 32.99 5232.22
iiM3CFD " 13.77 8.01 0.0 0.0 47 .64
GPMPM u 0.0 0.9 0.0 8.23 0.0
ACFM n 69€5.00 710.20 0.0 0.0 741.00
MOLECULAR WT u 21.34 19.33 54.75 98 .80 3.09
_DENSITY,LB/CU.FT » 0.08 0.40 0.0 69.38 0.36
-VISCOSITY,LB/FT-HR » 0.03 0.03 0.0 0.77 0.02

¥ NOTE:
-'0.0°

PROPERTICS OH A SOLIJS-FREE BASIS.
HEANS VALLE NOY DE ERMINED.
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T. D. VAKIL,6/83

6000 T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 18 OF 40
STREAM NUMBER 86 87 88 89 90
RECYCLE + MAKEUP MAKEUP HZ2 FROM SOUR WATER FROM METHANATED H2 METHANATED H?2
DESCRIPTION H2 FRON H2 SELEXOL TO METH BSRU TO0 ASWS FROM METH TO EBH FROM METH TO HUT
COlIPR TO SRC
PHASE v v L v v
TEINPERATURE, DEG F 224.0 60.0 147.0 160.0 100.0
PRESSURE, PSIA 2965.00 675.00 0.0 615.00 615.00
COMPORENTS MOL WT LB/HR WT% LB/HR WT% LB/HR W% LB/HR WT% LB/HR WTZ
HYPROGEN 2.016 29856. 32.53 6500. 62.64 0. 0.0 4799. 67.87 1141. 67.92
HITROGEN 28.02 17044. 18.57 926 . 8.92 0. 0.0 748. 10.58 178. 10.60
ARGOH 40.00 2230. 2.643 276. 2.66 0. 0.0 224. 3.17 52. 3.10
CARBONH MONOXIDE 28.01 20496. 22.33 2466 . 23.76 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 231. 0.25 150. 1.45 0. 0.0 0. 0.0 0. 0.0
CARBONMYL SULFIDE 60.07 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 36.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ANINONTA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AITMONIUM CHLORIDE 53.49 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
,_METHAHE 16.04 11617. 12.66 57. 0.55 0. 0.0 1231. 17.41 293. 17 .44
y ETHANE 30.07 3616. 3.94 0. 0.0 0. 0.0 0. 0.0 0. 0.0
POFPROFANE 44.10 2€18. 2.85 0. 0.0 0. 0.0 0. 0.0 0. 0.0
~NBUTANE 58.12 1775. 1.93 0. 0.0 0. 0.0’ 0. 0.0 0. 0.0
C5-400 DEG F 106.00 2304. 2.51 6. 0.0 0. 0.0 0. 0.0 0. 0.0
4N0 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 -~ 850 DEG F 2640.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. ‘0.0
ASH/UNCONV CARBON 3O MK 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DCASHING SOLVENRT LLELEE 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
OXYGEN 32.00 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. . 0.0 0. 0.0
COAL EETE e ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE - L3200 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LEE LR 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
L2 2 1 0. 0.0 0. 0.9 0. 0.0 0. 0.0 0. 0.0
X3 X ¥ 2 0. 0.0 0. 0.0 0. 6.0 - 0. 0.0 0. 0.0
TOTALIDRY) 91785. 100.00 10375 99 .98 0. 0.0 7002 99.02 1664 99.05
MWATER 18.02 0. 0.0 2. 0.02 9313. 100.00 69 0.98 16 0.95
TOTALIUHET) '91785. 100.00 10377 100.00 9313 100.00 7071 100.00 1680 100.00
‘LB NOL/HR(UET) Lo 17166.61 3359.27 516 .81 2493.33 592.78
-INMSCFD * 156.36 30.59 0.0 22.71 5.40
6P * 0.0 0.0 19.49 0.0 0.0
ACFM % 783.50 476.00 0.0 415.80 98 .86
MOLECULAR WT * 5.35 3.09 18.02 2.84 2.83
__DENSITY,LB/CU.FT " 1.95 0.36 59.60 0.28 0.28
-VISCDSITY,LB/FT-HR L] 0.03 0.02 1.28 0.02 0.02

* HOYE: PROPERTIES OH A SOLIDS-FREE BASIS.
*0.0" MEANS VALUE NOT DETVERMIMED.
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4700 T/D SRC-1 DENG PLANT SUIIMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REY. BY TCL,3/84 PAGE 19 OF
STREAM NUMBER 91 92 93 94 95
VASTE CAUSTIC S-PRODUCT FROM TAIL GAS FROM M.0. PROD FROM M.0. PRODUCT
DESCRIPTION - “FROM DEA 1O BSRU T0 CLAUS CLAUS TO ‘BSRU NC-POF "FROM HOF-POF
CALCIMER
PHASE L L v L L
TEMPERATURE, DEG F 115 0 c.o 280.0 315.0 340.0
PRESSURE, PSIA 1327.00 0.0 17.50 140.00 125.00
COMPOMENTS MOL WY LBAHR Wr LB/HR Wr LB/HR ut% LB/HR WT% LB/HR WT%
HYDROGEN 2.01% 2 0.01 . 0.0 97. 8.12 0. 0.0 0. 0.0
NIYROGEN 28.02 1. 0.0] 0. 0.0 38778. 47.20 0. 0.0 0. 0.0
ARGON 40.00 1. 0.01 0. 0.0 621. 3.76 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 2. 0.01 0. 0.0 1372, i.67 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 0. 0.0 0. 0.0 2443). 29.76 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 26, 9.03 0. 0.0 0. 0.0
HYDROGEH SULFIDE 34.08 0. 0.0 0. 0.0 587 . ).71 0. 0.0 0. 0.0
ANINMIONTA 17.03 0. 0.0 0. 0.0 0. 2.0 0. 0.0 0. 0.0
AMITONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 3.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. .0 0. 0.0 482. 3.59 0. 0.0 0. 0.0
~* METHANE 16.04% 3. 0.02 0. 0.0 s, D.0 0. 0.0 0. 0.0
r~ ETHAHE 30.07 2. 0.01 0. 0.0 0. 2.0 0. 0.0 0. 0.0
00 PROPANE 44.10 1. 6.01 0. 0.0 0. D.0 0. 0.0 0. 0.0
BUTAHE 58.12 0. 0.0 ° 0. 0.0 0. D.0 0. 0.0 0. 6.0
€5-400 DEG F 106.040 0. 0.0 0. 6.0 0. 0.0 3761. 9.33 36. 0.1%
400 - 650 DEG F 166.0C 0. 0.0 0. 0.0 3. 0.0 35633 88.43 21812. T 82.48
650 - 850 DEG F 240.0C ¢. 0.0 0. 0.0 J. 0.0 886. 2.20 4597. 17.38
850+ DEG F 425.0C 0. 0.0 0. 0.0 J. 0.0 7. 0.02 6. 0.02
ASH/UNCONV CARBON IPTITE: 0 0.0 0. 6.0 D. 0.0 0. 0.0 0. 0.0
DTASHING SOLVENT XM KK a. 0.0 0. 0.0 D. 0.0 10. 0.02 0. 0.0
HYDROGEN CHLORIDE 36.4¢ Q. ¢.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 1. 0.00 0. 0.0 0. 0.0
SULFUR 32.06 a. 0.0 881. 100.00 "78. 0.09 0. 0.0 0. 0.0
COAL HH XN AR a. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE TN a. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
CAUSTIC 40.00 675. 4.1414 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NN R a. 0.0 { 0. 0.0 0. 0.0 0. 0.0 6. 0.0
30304 % % qa. 0.0 ! ] 0.0 0. 0.0 0. 0.0 0. 0.0
TCTAL(DRY) 687. .22 881 100.00 66471 £0.92 40297 100.00 26451 100.00
_WATER 18.02 15607 . 95.78 0 0.0 15678 16.08 0.0 0 0.0
TOTALCUMET) 1629¢ 100.60 881 100.00 82149 160.00 40297. 100.00 26451 100.00
LB MDL/HR(MET) x 884 .37 27.48 2949.33 OO NN N X 150.91
M:iSCFD * 8.0 0.0 27.00 0.0 6.0
6PN X 2.80 0.0 0.0 94.16 59.23
Acrt * 5.0 0.0 226445.00 0.0 0.0
MOLECULAR WT * 13.42 32.08 217.85 3OO X0 M 175.28
__DEHSITY,LB/CU.FT * 61.90 0.0 0.06 53.37 55.69
—VISCOSITY,LB/FT-HR ® .36 0.0 0.0 1.50 1.98

¥ MHOTE:
'0.0°

PROPERTIES OH A SOLIDS-FRZE BASIS.

MEAIS VALUE NOT DETEZRNMIHED.
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6000 T/D SRC-1 DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,37/84% PAGE 20 OF 40
STREAM NUMBER 96 97 98 99 100
REACT F.G. FROM TOTAL FUEL GAS RECOVERED C.S. COAL TO
DESCRIPTION HPU K/0 POT TO FROM HPU TO FROM NRSR TD CSD PULVERIZER
' F.G. HEADER F.G. HEADER
PHASE v v L S
TENFERATURE, DEG F 100.0 100.0 40.0 0.0 0.0
PRESSURE, PSIA 105.00 105.00 62.00 0.0 0.0
COMPOMENTS MOL WT LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 295 1.74 343. 1.51 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 2261. 13.30 2339. 10.33 0. 0.0 0. 0.0 0. 0.0
ARGON 40.00 379. 2.23 386. 1.7¢ 0. 0.0 0. 0.0 0. 0.0
CARBON MOHOXIDE 28.01 2141. 12.59 2260. 9.98 0. 0.0 0. 0.0 0. 0.0
CARDBON DIOXIDE 44.01 0. 0.0 3. 0.01 0. 0.0 0. . 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDRGGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMINONIA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMNONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 - 0. 0.0 0. 0.0
., SULFUR DIOXIDE 64.06 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
+ METHANE 16.04 6293. 37.02 6569. 29.01 0. 0.0 0. 0.0 0. 0.0
N ETHANE 30.07 4639. 26.11 5044. 22.28 0. 0.0 0. 0.0 0. 0.0
PROPANE 44.10 1145. 6.74 2134, 9.42 0. 0.0 0. 0.0 0. 0.0
BUTANKE 58.12 47. 0.28 1608. 7.10 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0. 0.0 1956. 8.64 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASII/UNCONV CARBON 3O X ) M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
PEASHING SOLVENT 333 3 % M 0. 0.0 0. 0.0 892. 100.00 0. 0.0 0. 0.0
11 DROGEN CHLOREDE 36.46 0. 0.0 0. 0.0 0. 0.0 ‘0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR.. 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL < [ £33 3% 0. 0.0 0. 0.0 0. 0.0 0. 0.0 503021. 88.50
COKE P2 3 M % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
3 3% 2 3 MM 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
326 263 3 % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
3O 23 N 3% 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 17000 100.09 22662 100.00 892 100.00 0 0.0 503021. 88.50
_WATER 18.02 0 0.0 6.0 0 0.0 0 0.0 65364 . 11.50
TOTALCUET) 17000 100.00 22642 100.00 892 100.00 0 0.0 568385 100.00
LB MOL/HR(LET) ] 879.66 1015.81 LEEEEE SR RS 0.0 32620003 3 3 M X
MMSCFD ® 8.01 9.25 0.0 0.0 0.0
Crm * 0.0 0.0 2.02 0.0 0.0
ACEM * 829.%0 953.50 0.0 0.0 0.0
MOLECULAR WIT * 19.33 22.29 LEEESEE L] 0.0 3330 M M
__DENSITY,LB/CU.FT % 0.34 0.40 54.99 0.0 0.0
-WISCOSITY,LB/FT-HR ® 0.03 0.03 0.99 0.0 0.0

¥ HOTE:
'0.0°

PROPERTIES ON A SOLIDS-FREE BASIS.
MEANS VALUE NOT DEVERMINED.
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6000 T/D SRC-I DEMO PLANT SUM1ARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 21 OF 40
STREAM HUNBER 101 142 103 104 105
TREATZD H20 10 STEAM T0 DEA STEAM 10 SRC LPG PRODUCT PURE N2 10 SRC
DESCRIPTION SRC
PHASE { v v 1 v
1ENPERATURE, DES F 88.0 307.6 356.0 98.0 100.0
PPESSURE, PSIA 30.00 75.00 150.00 250.00 14.70
CONPONENTS MOL WT LB/HR NT% LB/HR WT% LB/HR NT% LB/HR WT2 LB/HR T
HYDROGEN 2.016 q 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
' TROGEN 28.¢2 ) 0.0 °. 9.0 0. 0.0 0. 0.0 401 100.00
ARGON 40.6D 0 0.0 u. 0.0 0. 0.0 0. 0.0 0 0.0
CARBON MONOXIDE 28.C1 0 0.0 0. 0.0 0. 0.9 0. 0.0 0 0.0
CARBUN DI1OXIDE 44.C1 0 0.0 g. 0.0 0. 0.0 0. 0.0 0 0.0
CARBOHYL SULFIDE 60.67 0 0.0 . 0.0 0. 9.0 0. 0.0 0 0.0
HYDROGEN SULFIDE 34.08 0 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
AMMONTA 17.03 0 0.0 0. 0.0 0. 9.0 0. 0.0 0 0.0
AMIIGNIUM CHLORIDE 53.49 0 0.0 G. 0.0 0. 0.0 0. 0.0 0 0.0
SULFUR DIOXIDE 66.0% 0 0.0 €. 0.0 0. 9.0 0. 0.0 0 0.0
— METHAMNE 16.04 0 0.0 C. 0.0 0. 0.0 0. 0.0 0 0.0
' ETHAME 30.07 0 0.0 c. 0.0 0. 0.0 6. 0.12 0 0.0
Y PrROPANE 44.10 6. 0.0 C. 0.0 0. 0.0 2815. 56.40 0 0.0
DUTANE 58..2 0. 0.0 c. 0.0 0. 6.0 2008. 60.23 0 0.0
C5-400 DEG F 106.00 ’. 0.0 0. 0.0 0. 0.0 162. 3.25 0 0.0
400 - 650 DEG F 166.00 0 0.0 . 0.0 0. 0.0 0. 0.0 0 0.0
650 - 850 DEG F 260.00 '] 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
850+ DEG F 425.90 0 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
ASH/UNCONV CARDON T 0 0.0 .. 0.0 0. 0.0 0. 0.0 0 0.0
PEASHING SOLVENT XHHK AN 0 0.0 .. 0.0 0. 0.0 0. 0.0 0 0.0
}$iYDROGEN CHLORIDE 36. 46 0 0.0 .. 0.0 0. 0.0 0. 0.0 0 0.0
OXYGEN 32.00 0 0.0 ’. 0.0 0. 0.0 0. 0.0 0 0.0
SULFUR 32.06 0 0.0 .. 0.0 0. 0.0 0. 9.0 0 6.0
coAaL TELEL 0 0.0 .. 6.0 0. 0.0 0. 0.0 0 0.0
COKE XX RN 9 0.0 ’. 0.0 0. 0.0 0. 0.0 0 0.0
R LEEET] ) 0.0 .. 0.0 0. 0.0 0. 0.0 0 0.0
TELEL ) 0.0 .. 0.0 0. 0.0 0. 0.0 0 0.0
X264 % 0 0.0 9. 0.0 0. 0.0 0. 0.0 0 0.0
TOTAL(DRY) 0. 0.0 9. 0.0 0. 0.0 4991 100.00 401. 100.00
__MATER 18.12 39723. 100.00] Zz8759). 100.00 3168. €0.00 ) 0.0 0. 0.0
TOTAL(WET) 39723, 100.00f 28753 100.00 3168 €0.00 4991 100.00 401. 100.00
LB MOL/HR(WET) ] 2294.39 1595.45 175.80 100.11 14.31
MN3CFD x 0.0 1.9 1.60 0.0 0.13
6PN x 80.09 3.0 0.0 19.74 0.0
ACFM x 0.0 2785 .80 163.40 0.0 96.90
MOLECULAR WT ] 18.02 13.82 18.02 49.86 28.02
__DEESITY,LB/CU.FT X $2.13 p.17 0.32 31.52 0.07
ZVISCOSITY,LB/FT-HR » 2.42 0.496 0.04 0.26 0.04

¥ IIOTE: PROPERTIES OH A 50LIDS-FREE BASIS.
'0.0" MEANS VALUE NOT DEFTERIMINED.
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6000 1/D SRC-I DEMO PLANT SUMIMARY MATERIAL BALANCE

" CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 22 OF 40
STREAM HUMBER 106 107 108 109 110
TOTAL M.0. PROD TOTAL H.0. PROD STEAM T0 VENT FROM SRC NAPHTHA PRODUCT
DESCRIPTION FROM HOF/NC-POF FROM HOF-POF METHANATION .
FROM V&0
PHASE L L v v L
TENPERATURE, DEG F 180.0 180.90 0.0 135.0 115.0
FRESSURE, PSIA 115.00 115.00 0.0 14.70 65.00
COMPONENTS MOoL Wt LBZHR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
HITROGEN 28.02 0. 0.0 0. 0.0 0. 0.0 384-. 68.82 0 0.0
ARGON 40.00 0. 0.0 0. 0.0 0. 0.0 1. 0.18 ] 0.0
CARBON MOMOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 6. 1.08 0 0.0
CARBOK DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 6.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 3. 0.54 0 0.0
ATCIONTA ’ 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
AMNGONTUN CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
~—METHANE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
;)ETHAHEI 30.07 0. 6.0 0. 0.0 0. 0.0 4. 0.72 0 0.0
— PPOPALE 44.10 0. 0.0 0. 0.0 0. 0.0 8. 1.43 0 0.0
BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 19. 3.41 0. 0.0
C5-400 DEG F 106.00 3797. 5.69 0. 0.0 0. 0.0 60. 10.75 46466 . 100.00
400 - 650 DEG F 166.00 57445. 86 .06 665 . 5.01 0. 0.0 6. 1.08 0. 0.0
650 - 850 DEG F 240.00 5483. 8.21 10270. 77.35 ~ 0. 0.0 0. 0.0 0 0.0
850+ LEG F 425.00 13. 0.02 2343. 17.65 0. 6.0 0. 0.0 0 0.0
ASH/UHCOHV CARBON WK KK 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
DEASHING SOLVEHT RN K K 10. 0.01 0. 0.0 0. 0.0 0. 0.0° 0 0.0
HYDPROCEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 9 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
SULFUR 32.06 Q. 8.0 0. 0.0 0. 0.0 0. 0.0 ] 0.0
coAL 00 K% 0.. 0.0 0. 0.0 6. 0.0 0. 0.0 0 0.0
COKE 203 M M % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
LEREE L 0. 0.0 0. 0.0 0. 0.0 6. 0.0 0 0.0
LR LR S 0. 0.0 - 0. 0.0 0. 0.0 0. 0.0 0 0.0
LELE R 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0 0.0
TOTAL(DRY) 667438 100.00 13278 100.00 0 0.0 491 87.99 66466 . 100.00
_HATER 18.02 0.0 0.0 0 0.0 67 12.01 0. 0.0
TOTALCHET) 66748 100.00 13278 100.0¢ 0 0.0 558 100.00 44466 . 100.00
LB NMOL/HR(WET) * LR E] 52.31 0.0 18.99 419.49
MIISCFD % 0.0 0.0 0.0 0.17 0.0
Cr ¥ 141.35 24.13 6.0 0.0 111.10
ACFR bl 0.0 0.0 0.0 158.80 0.0
NOLECULAR WT * LR B R D R R 253.83 0.0 29.38 106.00
_DENSTTY,LB/CU.FT * 58.87 68.59 0.0 06.06 49.90
-VISCOSITY,LB/FT1-HR X 3.70 40.10 0.0 0.06 0.0

% NOTE:
10.0'

PRUPERTIES OH A SOLIDS-FREE BASIS.
MEAHS VALUE MNOT DETERMINED.




: T. D. VAKIL,6/83
CASE - EBH AT HIGH CONVERSION

6000 T/D SRC-1 DEMO PLANT SUNMARY MATERIAL BALANCE REV. BY TCL,3/84 PAGE 23 OF 490
STREAM HUMBER 111 112 113 114 115
STEAM 10 HOF-POF F.C. FROM NHT M/U CS TO CSC STEAM TO CSD FUMES FROM
DESCRIPYTION SOLIDIF
FHASE v v L v v
TENMPERATURE, DEG F 356.0 115.0 70.0 308.0 497.0
FRESSURE, PSIA 145.00 £8.00 115.00 75.00 14.70
COMPONENTS MOL WE LB/HR WT% LB/HE WT% LB/HR WTx LB/HR W% LB/HR WT%
HYDROGEN 2.0%6 0. 0.0 292. 27.81 0. 0.0 0. 0.0 0. 0.0
M1TROGEN 28.0¢ e. 6.0 178. 16.95 0. 0.0 0. 0.0 0. 0.0
ARGON 40.0C .. 0.0 52. 4.95 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 8. 0.0 a. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 ». 0.0 0. 6.0 0. - 0.0 0. 0.0 0. 0.0
CARBOHNYL SULFIDE 60.03 0. a.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.0E 0. 0.0 7. 0.67 0. 0.0 0. 0.0 0. 0.0
AMMONTA 17.02 6. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ALIIOHTIUM CHLORIDE 53.4%9 9. g.¢0 a. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.0¢ .. 0.0 a. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16 .0¢ .. a.0 317. 30.19 0. 0.0 0. 0.0 0. 0.0
" ETHANE 30.03 .. g.o 57. 5.43 a. 0.0 0. 0.0 0. 0.0
w PROPANE 44.1C 0. 0.0 79. 7.52 0. 0.0 0. 0.0 0. 0.0
N BUTANE 58.1¢c 0. 0.0 55. 5.24 0. 0.0 0. 0.0 0. 0.0
€5-400 DEG F 106.0C 8. a.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.0C 0. 0.0 0. 0.0 0. 0.0 0. 0.0 111. 41 .89
650 - 850 DEG F 240.0C 0. 0.0 0. 0.0 0. 0.0 0. 0.0 80. 30.19
850+ DEG F 425.00 0. 0.0 a. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON 302 X3 K M .. 0.0 a. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT 30K X KW 0. g.0 a. 0.0 604. 100.00 0. 0.0 74. 27.92
HYDROGEN CHLORIDE 36.45 . 0.0 a. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEH 32.010 0. 0.0 a. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.05 0. 0.0 Q. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL KN KN 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE LIS LS 0. 0.0 a. 0.0 0. 0.0 0. 0.0 0. 6.0
L2 L 0. 0.0 Q. 0.0 a. 0.0 0. 0.0 0. 0.0
LEELE L 0. 0.0 0. 0.0 a. 0.0 0. 0.0 0. 0.0
DEXEM K 4 Q. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 0. 0.0 1037. 98.76 604 . 1C0.00 0 0.0 265 100.40G0
NATER 18.02 600 100.00 11, 1.24 0. 0. 12098 100.00 0 0.0
TOTALCHET) 600 100.00 1050. 100.00 606 160.00 120<8 100.00 265 100.00
LB MOL/HR(WETY) L 33.3¢0 177 .82 33 % 3 3OH 6 M % 671.37 LR RS EE AR S
MMSCFD L 0.30 1.63 0.0 6.12 0.0
cri % 0.0 0.0 1.40 0.0 0.0
ACFM & 31.20 210.00 0.0 11¢7.00 0.0
MOLECULAP WT ] 18.02 5.90C (ST R3] 18.02 L3R RREE
_DENSITY,LB/CU.FT L] 0.32 0.0& 53.60 0.17 0.47
~VESCOSIYY,LB/FT-HR * 1.02 6.0 1.45 0.03 0.01
¥ HOTE: PROPERTIES OH N SOLIDS-FREE BASIS.
*0.0' MEANS VA_UE HOT DETERMIMED.
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6000 T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - €BH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 24 OF 40
STREAM NUMBER 116 117 118 119 120
PURE N2 T0 DPU PROC WATER TO VEMT FROM ASHIS SLUDGE TO PURGE H2 'FROM
DESCRIPTION V) PULVERIZER uso NRSR TO ATM
PHASE v L v SL v
TEMPERATURE, DEG F 77.0 68.0 6.0 250.0 396.0
PRESSURE, PSIA. 94.50 29.00 0.0 40.00 23.30
CONPCNENTS MOL WY LB/HR WT% LB/HR WT% LB/HR W1 LB/HR WYZ% LB/HR WTx%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0 0.0 ] 0.0
" HITROGEN 28.02 2700. 100.00 0. 0.0 0., 0.0 0 0.0 3213 77.07
ARGOM 40.00 0. 0.0 |- 0. 0.0 0. 0.0 0 0.0 0 0.0
CARBOM MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
CARBON DIOXIDE 449.01 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
HYDRUGEN SULFIDE 364.08. 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
- AMIIONTA - 17.03 0. 6.0 0. 0.0 0. 0.0 0 0.0 0 0.0
ANM0HIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 6.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
—METHANE - 16.04 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
1 ETHANE 3o.07 0. 0.0 © 0. 0.0 0. 0.0 0 0.0 0 0.0
::)’l‘R[JPMIE 664.10 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
BUTANE 58.12 0. 0.0 0. 6.0 0. 0.0 .0 0.0 0 b.0
€C5-400 DEG F 106.00 0. 0.¢ 0. 0.0 0. 6.0 16 .16 0 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. . 0.0 0 0.0 0 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
ASH/UHCOHV CARBON LEEE S 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
LEASHING SOLVENT LEER R E 0. 0.0 0. 0.0 0. 0.0 0 0:0 116 2.78
HYDNOGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
COAL LR LR 0. - 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
COKE LR LR R 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
CACDIN2 74.10 0. 0.0 0. 0.0 0. 0.0 216 2.44 0 0.0
LLLLEE 0. 0.0 0. 0.0 0. 0.0 0 0.0 0 0.0
LLLEE L 0. 0.0 0. 0.0 0. 0.0 ] 0.0 0 0.0
‘TOTALCDRY) 2700 100.00} 0. 0.0 0 0.0 230 2.60 3329 79.85
_UATER 18.02 0 11023. 100.00 55481 100.00 8625 97.40 840 20.15
TTTOTAL(UWET) 2700 160.00 11023. 100.00 55481 100.00 8855 100.00" 4169 100.00
LB MIOL/HR(WET) % 96.36 611.71 3078.86 481.68 33636363 X0 M
MMSCFD - L] 0.83 0.0 28.04 0.9 0.0
GrHt. X 0.0 11.00 0.0 19.00 0.0
ACEN % 98.00 0.0 0.0 0.0 0.0
MOLECULAR WIT X 28.02 18.02 18.02 18.38 LB SRR
__DEUSTTY,LB/CU.FY ¥ 0.46 62.31 0.0 59.89 0.07
-VISCOSITY,LS/7FT-HR L 0.06 2.42 0.0 0.58 06.05

X MOTE:

FRCPLRIICS € A SOLIDS-FREE BASIS.

'R IRAPS VALUE NOT DETEFNINED.
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6000 T/D SRC-1 DEMD PLANT SUMIMARY MATERTAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 25 OF 40
STREAM NUMBER 121 122 123 124 125
COHD FROM NRSR STEAM 1L GKT PURE N2 TO GKT PROC H20 10 RGC AIR 70 CALCIHER
DESCRIPTION T) WWY
PHASE L v v L v
1ENPERATURE, DEG F 92.4 267.0 77.0 62.0 60.0
PRESSURE, PSIA 62.00 40.00 94 .25 95.00 14.50
CONPOHENTS MOL WY LB/7HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN. 28.02 D 0.0 0. 0.0 1236. 100.00 0. 6.0 63602. 75.78
ARGOH 60.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28 .01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBOM DIOXIDE 4% .01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARDONYL SULFIDE 60.07 i 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROCGEN SULFILE 3&.08 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIIONTA 17.03 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMOHTUM CHLORIEDE 53.%9 0 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0 0.0 |* 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHAHNE 16 .04 0 0.0 0. 0.0 0. D.0 0. 0.0 0. 0.0
" ETHANE 30.67 0 0.0 g. 0.0 0. 0.0 0. 0.0 0. 0.9
w PROPANE 44 .0 0 0.0 0. 0.0 0. 2.0 0. 0.0 0. 0.0
> DUTANE . 58.12 0. 0.0 0. 0.0 0. J.0 0. 0.0 0. 0.0
€5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 2.0 0. 0.0 0. 0.0
400 - 650 DEG F 166 .00 0. 0.0 0. 0.0 0. 3.0 0. 0.0 0. 0.8
650 - 850 DEG F 2640.00 0 0.0 0. 0.0 0. 2.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0 0.0 0. 0.9 0. 2.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON LR RS R ) D.0 D. 6.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVEHT KRN % 4 0.05 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.45 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.€09 0 0.0 D. 0.0 0. 0.0 0. 0.0 18998. 22.63
SULFUR 32.¢C5 0 0.0 0. 0.0 g. 0.0 0. 0.0 0. 0.0
COAL HH KK N 0 9.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE LSRR 0 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
LR 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LELEED 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LELEE 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 6. 0.05 0. 0.0 1236. 106.00 0 0.0 82600. 98 .41
_DATER 18.02 8249. 99.95 9€53. 100.00 0. 0 21655 100.00 1332. 1.59
VOTALCHET) 82513. 100.00 9653. 100.00 1236. 100.00 21655 100.00 83932. 106.00
LB MOL/HRCNET) * Wi b E L L EA 535.638 £4.11 1201.72 2937 .48
MISCFD * 0.0 4 .83 0.40 0.0 26.77
Grei * ©15.75 0.0 0:0 43.30 0.0
ACFM % D.o 0.0 66 .84 0.0 18589.00
MOLECULAR WT X LSS RS T LR 18.02 c8.02 18.02 28.57
__DEHSITY,LBs/CU.FT * 61.47 6.0 0.46 62.36 0.07
-VISCOSITY,LB/FT-HR L] L.45 0.0 0.04 2.62 0.05

¥ HOTE: PRNPERTIES OH A SDLIDS-FRZE BASIS.
'0.)" MEANS VALUE HOT DETERMINED.



T. D. VAKIL,6783

6000 T/D SRC-I DENO PLANT SUMMARY MATERJIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 26 OF 40
STREAM NUMBER 126 127 . 128 129 130
SLAG FPOM GKT C02 VEHT EXCH BFIW TO SHIFT PROC IATER TO AIR 10 CALCINER
DESCRIPTION 10 V&0 GAS FROM SHIFT WASH WT FROM U0
PHASE LtS v L L v
TEMPERATURE, DEG F 156 .5 280.0 220.0 62.1 60.0
PRESSURE, PSIA 15.20 19.00 1115.00 164.70 14.70
COMPONENTS MOL WT LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0 0.0 37. 0.01 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 0 0.0 Jo421. 10.58 0. 0.0 0. 0.0 165817. 75.78
ARGOHN 40.00 (1] 0.0 2. 0.00 0. 0.0 0. 0.9 0. 0.0
CARBON MONOXIDE 28.01 0 0.0 75. 0.03 0. 8.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44 .01 0 0.0 256771. 89.34 0. 0.0 0. 0.0 0. 0.0
CAREONYL SULFIDE 60.07 0 0.0 | 18. 0.01 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0 0.0 1. 0.00 0. 0.0 0. 0.0 6. 0.0
AMDONTA . 17.03 0 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
ADIONTIUM CHLOREDE 53.49 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
e METHANE 16.04 0 0.0 7. 0.00 0. 6.0 0. 0.0 0. 0.0
1 CTHAKE 30.07 0 0.0 - 0. 0.0 0. 0.0 0. 0.0 0. 0.0
Z:IRHPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
BUTALE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
€5-400 DEG F 106.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
~nn - 650 DEG F 166 .00 0 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
‘0 - 850 DEG F 2640.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
2u0¢ DEG F 425.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
Sl UHNCONYV CARBON L2 AR 2 15834 94.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DUASEING SOLVENT LEREEE 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HoDROGEN CHLORIDE 36.46 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 49530. 22.64
SULFLR 32.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL HOH N KKK 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE 3K % % % 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
3O % XK % 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LEEE S 2 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
338 0 % 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOVAL(DRY) 15834, 94.00| 287332. 99.97 0. 0.0 0. 0.0 215347 98.41
__MWATER 18.02 1011. 6.00 91. 0.03} 109030. 100.00 221. 100.00 3472 1.59
TOTALCUET) 16845, 100.00} 287423. 100.00] 109030. 100.00 221, 100.00| 218819 100.00
LB MOL/HRCUET) * 3330 M 0 0M M X 6946 .95 6050.50 12.26 7658.29
MMSCFD * 0.9 63.27 0.0 0.0 69.79
crn : ¥ 0.D 0.0 0.0 0.44 0.0
ACFN . * 0.9 48283.00 0.0 0.0 48463.00
MOLECULAR UT % LEESEEE ST E] 41.37 18.02 18.02 28.57
__DENSITY,LB/CU.FT ] 0.9 0.10 0.0 62.36 0.07
"=VISCOSITY,LB/FT-HR * 0.0 0.05 0.0 2.66 0.05

¥ HOTE: PROPERTIES OH A SOLIDS-FREE BASIS.
'0.0"' MEAHS VALUE NOT DETERAINED.
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~onn T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY 1CL,3-/84 PAGE 27 OF 40
STREAM NUMBER 131 132 133 134 135
F.G. TO CALCINER FLY LUST FROM WAS1 W B/D FROM CALCIHED COKE H.P. SATD STEANM
DESCRIPTION POMD TO URO WASA WT PROD FROM UgBO0 TO
SHIFT
PHASE v SL L S v
TEMPERATURE, DEG F 105.0 0.0 97.90 joo.o 533.9
FRESSURE, PSIA 75.00 0.0 - 93.00 15.00 914.70
CONPOMENTS MOL NWT LB/HR WT% LB/HR . UWTZ AL B/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 400, 34.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 52. 6.97 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ARGOH 40.00 i2. 1.02 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C/RBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 46 01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIONTA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ATITONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16 .04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
Y ETHANE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
w I'POPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
O BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
“fN - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
¢50 - 850 DEG F 2640.00 0. 0.0 Q. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
*~H/7UNCONV CARBON 04 3% 363 % 0. 0.0 %4969. 49.90 0. 0.0 0. 0.0 0. 0.0
CASHING SOLVENTY L2211 0. 0.0 Q. 0.0 0. 0.0 0. 0.0 0. 0.0
HYI0GEN CHLORIDE 36.46 Q. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DOXYGEN 32.00 7. 4.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 Q. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL 0009 0 0. 0.0 Q. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE 00 DE ¢ 0. 0.0 0. 0.0 0. 0.0 47580. 99.63 0. 0.0
OTHER LES R 8.0 635. 564.00 626, 0.47 0. 0.0 0. 0.0 0. 0.0
DIt 3636 2 06 M 0. 0.0 0. 0.0 0. 0.0 175. 0.37 0. 0.0
HACL TONS 58.44 . 0.0 0. 0.0 $75. 0.83 0. 0.0 0. 0.0
TOTAL(DRY) 1176. 160.00 45393 50.37 715 0.83 47755 100.00 0. 0.0
_WATER 18.02 ) . .0 %4731 49.63 92815 99.17 0.0 2069. 100.00
TOTALCUWET) 1176 100.00 90129 100.00 93590 100.00 47755 100.00 8069 100.00
LB MOL/HR(WET) » P30 36 3 3 16 06 M M ¢ 26T XK 5163.93 3 3 36 M % 06 3 M X 447.78
MNSCFD * 0.0 0.1 » 0.0 0.0 4.08
G6PM ' ‘ L} 0.0 D.9 186.60 0.0 0.0
ACFH * 0.0 D.0 0.0 0.0 66.00
HOLECULAR WT * 36 96 3 1€ 06 36 2 ¢ EES S T3 TEE 18.12 33 0B H K M M 18.02
__DENSITY,LB/CU.FT * 0.26 D.0 62.03 i26.61 2.03
~VISCOSITY,LB/FT-HR ] 0.02 3.0 1.71 0.0 0.07

¥ HOTE: PROPERTIES OH A 50LIDS-FREE BASIS.

'0.0°"

MEANS VALUZ NOT DETERMINED.
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6000 T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 28 OF 40

STREAM NUMBER 136 137 138 139 140
H.P. STEANM FLOCCULATING B/0 FROM SHIFT B/D FROM SHIFT PROC H20 710
DESCRIPTION | (SUP. HT.) TO | AGENT TO WASH WT CALCINER
- SHIFT
PHASE ‘ v L L L L
TEMPERATURE, DECG F 800.0 0.0 0.0 0.0 62.0
PRESSURE, PSIA 864.70 . 6.0 0.0 0.0 95.00
COMPOMENTS MOL NT . LB/HR WT% LB/HR WTZ% LB/HR WT% LB/HR W% LB/HR Wr2%
HYDROGEN 2.016 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROCGEN 23.02 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ARGON 40.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
CARBQOMN MONOXIDE 28.01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBOHYL SULFIDE 60.07 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIONT A 17.03 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ATTIONTUNY CHLORIDE 53.49 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHAME 16.06 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
— ETHAHE 30.07 0 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
(LPROPAHE 44.10 0 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
~JBUTAME 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-406 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0 0.0 " 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON AN A 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NEASHING SOLVENT LE LR 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36 .46 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEH 32.00 0 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
SULFUR. T 32.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CoAL LEE R R 0 0.0 0. 0.9 0. 0.0 0. 0.0 0. 0.0
COKE LR LS 0 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
MM KK 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
bERE R 3 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
X200 2 % 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTALIDRY) 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
__WATER 18.02 123341. 100.00 1. 100.00 1493. 100.00 8417 100.00 31712. 100.00
TOTALINET) 123341. 100.00 1 100.00 1493. 100.00 8417 100.00 31712 100.00
LB MOL/HR(UWET) * 6844.68 0.06 82.85 667.09 1759.82
MIMSCFD ¥ 62.35 0.0 0.0 0.0 0.0
crn ¥ 0.0 0.0 3.00 16 .80 63.42
ACFM X 1657.00 0.0 0.0 0.0 0.0
HOLECULAR WT ] 18.02 18.02 18.02 18.02 18.02
__DENSITY,LB/CU.FT X 1.25 0.0 0.0 0.0 62.37
~VISCOSITY,LB/7FT-HR L] 0.66 0.0 0.0 0.0 2.42

¥ }MNOTE: PROPERTIES ON A SOLIDS-FPEE BASIS.
'0.0' MEANS VALUE NOT DETERMINED.
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6000 T/D SRC-I DEMO PLANT SUMMARY MATERTAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 29 OF
STREAM HUMBER 141 142 143 144 145
SLOP OIL FROM T SLOP OIL FROM PURE tI2 10 COND. 70 SELEXOL H2 COMPR LEAKAGE
DESCRIPTION ASUWS I ASWS SELEXOL
i )
i
PHASE “ $ L v v v
TENMPERATURE, DEG F 125.0 1264.0 77.0 366.0 0.0
PRESSURE, PSIA 6%.00 +4.00 95.00 164.50 0.0
COMPONENTS MOL WT LB/HR Wr% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 0. 0.¢ Q. 0.0 0. 0.0 204 . 72.60
NITROGEN 28.02 0. 0.0 0. 0.0 30274. 100.00 0. 0.0 29. 10.32
ARGON 40.00 0. 0.0 Q. 0.0 0. 0.0 0. 0.0 8. 2.85
CARBON MONOXIDE 28.01 0. 0.0 Q. 0.0 0. 0.0 0. 0.0 33. 11.7¢4
CARBON DIOXIDE 44.01 0. 0.0 Q. 0.0 Q. 0.0 0. 0.0 5. 1.78
CARBONYL SULFIDE 60.07 0. 0.0 i a. 0.0 a. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 ! 0. 6.0 0. 0.0 0. 0.0 0. 0.0
- AMNONIA ; 17.03 0. 0.0 | 0. 6.0 0. 0.0 0. 0.0 0. 0.0
AIMONTUM CHLORIDE 53.49 0. 0.0 | a. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.05 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.0% 0. 0.0 0. 0.0 0. G.0 0. 0.0 2. 0.71
— ETHANE 30.07 G. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
' PROPANE 49.11 G. 0.0 0. 0.0 ¢. 0.0 0. 0.0 0. 0.0
& BUTANE 58.12 . 0.0 0. 0.0 G, 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.0) L1 95.15 98 . 95.15 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.09) Q. 0.0 0. 0.0 0. 0.0 0. ¢.0 0. 0.0
650 - 850 DEG F 240.00 a. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
850+ DEG F 425.09 a. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBCGN MHHH M€ a. 0.0 0. 0.0 0. 0.0 0. 0.0 0. D.0
DEASHING SOLVENT ' LLLELY 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEMN CHLORICE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL EHXNNN 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE HHHHWR 0. 0.0 | 0. 6.0 . 0.0 0. 6.0 0. 0.0
CAIOH)2 79.10 0. 0.0 | 0. 0.0 D. 0.0 0. 0.0 0. 0.0
I EEERE 0. 0.0 | 0. 0.0 D. 0.0 0. 0.0 0. 0.0
MMM HE 0. 0.0 0. 0.0 . 0.0 0. 0.0 0. 0.0
TOTAL(ERY) 98 . 95.15 98 . 95.15 30274 100.00 0. 0.0 281 100.00
__UATER 18.02 5. 49.85 5. 4.85 0.0 289. 100.00 0 0.0
TOTAL(HWET) 103 100.090 103. 100.00 30274 100.00 239 100.00 281 100.00
LB MOL/HR(WET) " 1.20 1.20 108).44 16.04 103.84
MHNSCFD ¥ 0.0 0.0 3.84 0.15 0.93
GPM ] 0.0 0.0 1.0 0.0 0.0
ACKM * 0.0 0.0 1099.00 13.22 0.0
MOLECULAR HT ® 85.69 35.69 23.02 18.02 2.71
__DENSITY,LB/CU.FT % 6.0 0.0 D.46 0.35 0.0
=VISCOSITY,LB/FT-HR * 0.0 0.0 .06 0.03 0.0

% NOTE: PRCPERTIES OM A SOLIDS-FREE BASIS.

'0.0' MEANS VALUE NOT DETEFMILED.

40
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6000 1/D SRC-I DFMD PLANT SUMMARY MATERIAL BALANCE CASE - EBM AT HIGH CONVERSION REV. BY ICL.3/84 PAGE 30 OF 40
STREAM NUMBER 146 147 168 149 150
COND FRON H2 COND 10 DEA 20% CAUSTIC 10 NET AIR TO Asy  *# | GAN FROM ASU
DESCRIPTION CONneRrR DEA (AIR IN - WASTE - PURGE)
THASE L t L v v
TFIPERATURE, DEG F 0.0 280.0 106.0 70.0 100.0
PRESSURE, PSIA 0.0 75.00 65.00 14.70 95.00
CONPONENTS MoL WT LB/HR Wrx LB/HR Wiy LB/HR ury LB/HR () §7 LB/HR W%
HYDROGEN 2.016 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITTOGEN 28.02 0 0.0 0. 0.0 0. 0.0 125735. 50. 84 112718. 100.00
ARGUN 40.00 0 0.0 0. 0.0 0. 0.0 722. 0.29 0. 0.0
CARBON MONOXIDE 28.01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C/RBUN DIOXIDE 44.01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 36¢.08 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMUNTA 17.03 0 0.0 0. 0.0 0. 0.0 0. 0:0 0. 0.0
LMMONTUM CHLDRIDE 53.49 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METMANE 16.04 0 0.0 0. 0.0 c. 0.0 0. 0.0 0. 0.0
£ THANE 30.07 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— i ROPANE 46.10 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
&, PUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
O (5-%00 DEG F 106.00 58. 48.33 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DCG F 166.00 2 1.67 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 2460.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
ASIE/UNCONV CARBON WO MM AN 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT LI 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYPDROGGEN CHLORIDE 36.46 0 0.0 0. 0.0 0. 0.0 0. 60 0. 0.0
CXYGEN ] 32.00 0 0.0 0. 0.0 0. 0.0 115637, 46.76 6. 6.0
SULFUR 32.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
coAt T 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COrEe TLELY 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CAUSTIC 40.00 0 0.0 0. 0.0 682. 20.02 0. 0.0 0. 0.0
TRLIL 0 0.0 0. 0.0 0. 0.0 ‘. 0.0 0. 0.0
TILIT 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 60. 50.00 0. 0.0 482 20.52 241894, 97.81 112718 100.00
__WFTER 18.02 60. 50.00 3540. 100.00 1926 79.98 5428. 2.19 . 0.0
TOFAL(HET) 120. 100.00 3540. 100.00 2408 160.00 247322 100.000| 112718 100.00
LB MOL/ZHR(WET) " 5.89 196.45 118.93 8420.32 e
NNSCFD * 0.0 0.0 0.0 76.71 36.65
G . 0.0 7.62 4.00 0.0 0.0
ACEM L 0.0 0.0 0.0 54281.45 4247 .46
MO FCULAR WT » 30.86 18.02 20.25 29.37 28.02
_DENSTIY,UB/CU.FT " 0.0 57.94 75 .38 0.07 0.4)
ZVISCOSTIY, LA/ T-HR ¥ 0.0 0.48 6.30 0.04 | 0.04
|

W HOTE: FROPERTTES ON A SULIDS-TREE BAGTS. -
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6000 T/D SRC-1 DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 31 OF 40
STREAM NUMBER 151 152 153 154 155
, SOL Il SRC NEUTRALIZING SOLID SRC/TsSL STEAM T0 HPU LIN TO HPU
DESCRIPTION Ng PRODLCT FROM AGENT TG WASH WT FROM
SOLIDIFICATION SOLIDIFICATION
PHASE S L S v L
TENPERATURE, DEG F 200.0 97.0 200.0 356.0 -282.8
PRESSURE, PSIA 264.70 14.70 14.70 145.00 100.00
COMPOMNENTS 1oL My LB/HR WT#% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HITROGEN 28 .02 0. 0.0 0. 0.0 0. 0.0 0. 0.0 1835. 100.00
ARGON 40.00 0. 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 0. 0.0 q. 0.0 0. 0.0 9. 0.0 0. 0.0
CARBOM DIOXIDE 44.C1 0. 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBOHYL SULFIDE 60.C7 0. 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
AMATIONTA 17.03 9. 0.0 D. 0.0 0. 0.0 0. 0.0 0. 0.0
Vitt1ONIUM CHLORIDE 53.¢9 0. 0.0 b. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIGXIDE 64.06 0. 0.0 D. 0.0 0. 0.0 0. 0.0 0. 0.0
HETHANE 16.04 0. 0.0 D. 0.0 0. 6.0 0. 0.0 0. 0.0
7<f1HAHE 30.07 0. 0.0 D. 0.0 0. 0.0 0. 0.0 0. 0.0
| ROPANE 44,10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
O BUTANE 58.12 0. 0.0 D. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0. 0.0 D. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.90 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 3658. 4.98 0. 0.0 i57. 5.36 0. 0.0 0. 0.0
850+ DEG F 425.00 69878 94 .86 0. 0.0 13359. 94.64 0. 0.0 0. 8.0
ASH/UNCONV CARBOM 30 H 61 X 117. 0.16 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT KT M 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
"HYDROGEN CHLORIDE 36.4%6 (1 6.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
OXYGEN 32.60 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL L35 2 8 0. 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE LEE SRS 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SO0NIUM I0HS 22.99 0. 0.0 472. 11.5¢0 0. 0.0 0. 0.0 0. 0.0
HYDROXYL ‘IOHS 17.01 0. 0.0 349. 8.50 0. 0.0 0. 0.0 0. 0.9
MO M€ % 0. 6.0 0. 6.0 0. 0.0 0. ‘0.0 0. 0.0
TOTAL(DRY) 7136€3 100.00 821. 20.00 14116. 1)0.00 0. 0.0 1835 100.00
_UATER 18.922 0 0.0 3283 80.00 0. 0.0 3000 . 100.00 0 0.0
TOTAL(WET) 736¢€¢3 100.00 4106 100.00 14116, 130.00 3000 100.00 1835 100.00
LB MOL/HR(MWET) » 133333280} 223.213 36.59 499.45 65.49
I1MMSCFD ] 0.¢C 0.0 0.0 4.55 0.0
GPM » 0.C 7.34 0.0 0.0 5.23
ACFIM » 0.C 0.0 0.0 %68.90 0.0
MOLECULAR NT » 3 MM K r K 18.38 408.13 18.02 28.02
__DEHSITY,LB/CU.FT ¥ 0.C 69.70 73.60 0.32 43.72
~V1SCOSITY,LB/FT-HR » 0.C 1.71 0.0 0.04 0.20

¥ NOTE:
'0.0°

PROPERTIES OH A SOLIDS-FREE BASIS.
MEAHS VALLE HO™

DETERMINED.
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6000 Fs/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY 1CL,3/84 PAGE 32 OF
STREAM NUMBER 156 157 158 159 160
OILY WATER FROM OILY WATER FROM QILY WATER FROM TOTAL HPU/LPG ANTIFOAM 10
DESCRIPTION HPU TO WWT HPU TO WWT HPU TO WWT F.G. Y0 F.G. COKER
HEADER
‘PHASE L L L v L
TEHFERATURE, DEG F 100.0 65.0 99.0 89.0 0.0
PRESSURE, PSIA 55.00 55.00 55.00 120.00 0.0
COMPORIENTS MOL WT LB/HR WT% LBZ/HR WT% LB/HR WT% LB/HR WYZ LB/HR WT%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 522. 1.59 0. 0.0
NITROGEN 28.02 0. 8.0 0. 0.0 0. 0.0 3707. 11.26 0. 0.0
ARGON 40.00 0. 0.0 0. 0.0 0. 0.0 615. 1.87 0. 0.0
CARBON MOHOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 3555. 10.80 0. 0.0
CARBON DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 3. 0.01 0. 0.0
CARBOHYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 346.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMITONTA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 Q. 0.0
AL10HIUM CHLORIDE 53.49 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 66.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0. 0.0 0. 0.0 0. 0.0 10376. 31.51 0. 0.0
— FTHANE 3o.o07 0. 0.0 0. 0.0 0. 0.0 7730. 23.48 0. 0.0
_&:RUFANE 44.10 0. 0.0 0. 0.0 0. 0.0 2827. 8.59 0. 0.0
— BUTALE 58.12 0. 0.0 0. 0.0 0. 0.0 1637. 4.97 0. 0.0
C3-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 1956. 5.94 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+  DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/LHCOHNYV CARBON LEE.R 2.3 ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DFASHING SOLVENT 32 % % % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
1i(DROGEN CHLOPRIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL X0 M M % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE XK KN K 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CATALYST 32 30 M M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 15. 100.00
(3333 ¢ 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
32 M % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 0 0.0 0. 0.0 0. 0.0 32928 100.00 15. 100.00
_UATER 18.02 v} 0.0 142. 100.00 8979. 100.00 0 0.0 0. 0.0
TOTALC(WET) 0 0.0 142 100.00 8979 100.090 32928 100.00 l?. 100.00
LD MOL/HRCMET? * 0.0 7.88 498 .28 1548 .26 M3 233K K M
MMSCFD ] 0.0 0.0 0.0 14.14 0.0
GI’M * 0.0 0.28 18.16 0.0 0.0
ACFII * 0.0 0.0 0.0 1270.00 0.0
MOLECULAR WT % 0.0 18.02 18.02 21.27 326206 % X K XK %
__DENSETY,LB/CU.FT * 0.0 62.85 61.66 0.43 0.0
~VISCISITY,LB/FT-HR 3 0.0 2.52 1.66 0.0 0.0

¥ HOTE:
'0.0°

PROPERTIES OH A SOLIDS-FREE BASIS.

MEANS VALUE NOT DETERMINED.

40
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6000 T/D SRC-I DEMO PLANT SLMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 33 OF 40

STREAM NUMBER 161 162 7 163 164 165
SLOP OIL FROM SULFUR 2RODUCT H20 FROM ASWS T0 BFW TO HHT STEAM T0 NHT
DESCRIPTION COKER FROM CLAUS WWT
PHASE L L L L v
TENIPERATURE, DEG F 150.90 0.9 120.0 220.0 800.0
PRESSURE, PSIA 65.00D 0.0 85.09 235.00 865.00
COMPONENTS MOL WT LB/HR WTZ% LB/HR Wi% {B/HR WY . LB/HR WTX% LB/HR WTZ
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
NITROGEHN 28 .92 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ARGOH 40.00 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
CARDON MOMOXIDE 28 .01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 46 .01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CAEBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 9. 0.0 9. 0.0 5. 0.00 0. 0.0 0. 0.0
ATINONTA 17.03 0. 0.0 0. 0.0 12. 0.01 0. 0.0 0. 0.0
AMITONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
—+ ETHANE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
i PROPANE 44.10 0. 0.0 9. 0.0 0. 0.0 0. 0.0 0. 0.0
;% BUTANE 58.12 0. 0.0 0. 0.0 1. 0.00 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 2 }.85 0. 0.0 0. 6.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 9 7.69 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 625.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONY CARBON RS2 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVEMNT 3% % K 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.496 1] 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 D 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0 0.0 16082. 100.00 0. 0.0 ¢. 0.0 0. 0.0
CoAL KWK ] 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE [T 1 3 5 9.62 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CATALYST % 9 % B % 15 28 .85 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CACL2 110.99 0 0.0 0. 0.0 3oo. 0.13 0. 0.0 0. 0.0
LR L2 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 26 . 50.00 16082 100.00 518 0.14 0 0.0 0. 0.0
_WATER 18.02 26 . 50.00 ] 0.0 223600 $9.86 2200 100.00 1200. 100.00
TOTAL(HET) 52. 1¢0.00 16082 100.00} 223918 100.00 2200 100.00 1200 100.00
LB MOL/HR(UWET) % 006 33 26 X M € 501.62 126¢12.01 122.09 - 66.59
MMSCFD ] 0.0 0.a 0.0 0.0 0.61
GPM * 0.0 0.8 469.80 4.40 0.0
ACFM * 0.0 0.a 0.0 0.0 0.0
MOLECULAR KT % M6 00 B X3 % X X 32.06 18.04 18.02 18.02
DEHSITY,LB/CU.FY * n.o0 0.8 62.10 0.0 0.0
~VISCOSITY,LB/FT-HR # D.o 0.@ 1.30 0.0 0.0

X NOTE: PRCTEPTIES € A SOLIDS-FREE BASIS.
0.0 NEANS VALUE HOT DETERNINED.
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6000 TsD SRC-1 DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 34 OF 40

STREAM NUMBER 166 167 168 169 170
DEDUST GIL TO AIR TO CLAUS LIME SLURRY TO AIR 10 S-PITY, PROC H20 TO CALC
DESCRIPTION CALC ) ASWS CLAUS
PHASE L v St v L
TEIWERATURE, DEG F 0.0 60.0 0.0 60.0 62.0
PRESSURE, PSIA 0.0 14.70 0.0 14.70 95.00
COMPONENTS MOL WT LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HITROGEN 28.02 0 0.0 36221. 74.35 0. 0.0 822. 764.32 0. 0.0
ARGOM 40.00 0 0.0 620. 1.27 0. 0.0 14. 1.27 0. 0.0
CARBON MONOXIDE 28.01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARPBON DIOXIDE 44.01 0 0.0 0. 0.0 0. 0.0 9. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AIVIONT A 17.03 0 0.0 0. 0.0 0. 0.0 0. 0.0 g. 0.0
AMIMONTUM CHLORIDE 53.49 0 0.0 0. 0.0 0. 0.0 0.. 0.0 0. 0.0
SULFUR DIOXIDE 66.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— ETHANE 30.07 0 0.0 0. 0.0 - 0. 0.0 0. 0.0 0. 0.0
1+ PROPANE 44.10 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
PBUTAME 58.12 0. 0.0 0. 0.0 0. ‘0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166 .00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0 .
650 - 850 DEG F 240.00 0 8.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON 33283 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT X% % 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDRUGEN CHLORIDE 36.46 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0 0.0 11101. 22.729 0. 0.0 252. 22.78 0. 0.0
SULFUR 32.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL 3% 34 X % 0 0.0 6. 0.0 0. 0.0 0. 0.0 0. 0.0
GOKE 323030 % 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CA(OR)2 74.10 0 0.0 0. 6.0 416. 15.00 0. 0.0 9. 0.9
oIt 206 35 3 % 175 100.00 0. 0.0 0. 0.0 0. 0.0 0. 6.0
323036 3 M 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 175. 100.00 47942. 98 .41 416. 15.00 1088 98.37 0 0.0
_WATER 18.02 0. 0.0 773. 1.59 2357. 85.00 18. 1.63 14248 100.00
TOTALCUWET) 175. 100.00] .48715. 100.00 2713 100.00 1106 100.00 14248 100.00
LB MOL/ZHR(MET) % 30 03 MM IEN K 1697.99 136.41 " 38.56 790.68
MIISCFD % 0.0 15.48 0.0 0.35 0.0
GPIY ] 0.0 0.0 0.0 0.0 28 .49
ACFM ¥ 0.0 10744.00 0.0 244.00 0.0
HOLEZULAR HIT * 3369 3 3 % X % 28.69 20.33 28 .68 18.02
- DENSITY,LB/CU.FT * 0.0 0.08 0.0 0.08 62.37
“CVISCDSITY,LB/FT-HR b 0.0 0.0 0.0 0.0 2.642

¥ NOTE: PROPERTIES OM A SOLIDS-FREE BASIS.
*0.0" ITEANS VALUE NOT DETERMINED.
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6000 Y/D SRC-I DEMO PLANT SUIMARY MATERIAL BALANCE CASE - EBH AT HIGH COMVERSION REV. BY TCL,3/84 PAGE 35 OF
STREAM NUMBER 171 132 173 174 "175
STEZAM T0 35RU LFG YO BSRU AIR TO BSRU COND TO BSRU STRETFORD M/U
DESCRIPTION 70 BSRU
PHASE v ¥ v L L
TEMPERATURE, DEG F 329.0 80.0 200.0 0.0 0.0
PRESSURE, PSIA 83.70 45.00 24.170 6.0 0.0
COMPONENTS MOL W1 LB/HR Wr% LB/HR WTZ% LB/HR WT% LB/HR WT% LB/HR WTZ
- HYDROGEN 2.0316 0. 0.0 0. 0.0 0. c.0 0. 0.0 6. 0.0
#1TROGEN 28.0¢ 0. 0.0 0. 0.0 15560. 76.35 0. 0.0 0. 0.0
ARGON 40.0C 0. 0.0 0. 0.0 266. 1.27 0. 0.0 0. 0.0
CARBON MOHOXIDE 28.01 0. 0.0 0. 0.0 0. ¢.0 0. 0.0 0. 0.0
CARBON DIOXIDE 464 .01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.¢ 0. 0.0 0. ¢.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIIONTA 17.05 0. 0.0 0. 0.0 0. .0 0. 0.0 0. 0.0
AIIONTUM CHLORIDE 53.49 6. 0.0 0. ‘0.0 0. c.o 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— METHANE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
& ETHANE 30.0/ 0. 0.0 1. 0.16 0. 0.0 0. 0.0 0. 0.0
+ PROPANE 494.10 0. 0.0 358. 56 .38 0. 0.0 0. 0.0 0. 0.0
BUTANE 58.12 0. 0.0 255. 40.16 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.010 0. 0.0 21. 1.31 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
650 - 850 DEG F 2640.090 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F ) 425.00 G. - 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UHCONY CARBON 39000 M 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
DEASHING SOLVENT 263 2 2 36 3% 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36 .4¢ o. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 47€9. 22.79 0. 0.0 0. 0.0
SULFUR 32.0¢ 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL 20 M B 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE 328 X %3 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
STRETFORD SOLUTION 320 KD 0. 0.0 0. 0.0 0. 0.0 0. 0.0 395. 100.00
WL 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LSt 2] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) - G. 6.0 635 100.00 20565 985.41 0. 6.0 395 100.00
__WATER 18.02 592. 100.00 .0 312 1.59 994 100.00 0 .0
TOTAL(WNET) 592. 100.00 635 100.00 20927 140.00 934, 100.00 395 100.00
LB NOL/HRCUET) % 32.85 12.7% 7¢9.42 55.16 P26 0 06 % M M
MISCFD % 0.30 0.12 6.65 0.0 0.0
GPI % 0.0 0.0 0.0 2.00 0.0
ACFN ¥ 51.08 25.73% 34€6.00 0.0 0.0
MOLECULAR WT % 18.02 49.8s <8.69 18.02 LR LR
DENSITY,LB/7CU.FT ] 06.20 0.41 0.10 0.0 0.0
“=VISCOSITY,LB/FT-HR % 0.0 0.02 0.05 0.0 0.0

40

X NOTE: PROFERTIES ON A SDLIDS-FREE BASIS.
MEANS VALUE NOT DETERMINED.

‘0.0
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6000 T/D SRC-1I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 36 OF
STREAM NUMBER 176 177 178 179 180
TAIL GAS VENT OXIDIZER VENT STRETFORD PURGE CALCIMER OFF GAS CALCINER WW T0O
DESCRIPTION FROM BSPRU FROM BSRU FROM BSRU WWT
PHASE v v L v L
TEHMPERATURE, DEG F 224.0 97.0 270.0 161.0 161.0
PRESSURE, PSIA 14.50 14.50 64.70 14.50 87.00
COMPONENTS MOL WY LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 119. 0.15 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 46318. 56.77 8842. 71.64 0. 0.0 229642. 61.00 0. 0.0
ARGON 40.00 750. 0.92 151. 1.22 0. 0.0 0. 0.0 0. 0.0
CARBON MOHOXIDE 28.01 69. 0.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 46.01 27666 . 33.91 0. 0.0 0. 0.0 33061. 8.78 0. 0.0
CARBOHYL SULFIDE 60.07 5. 0.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMONTA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AUTIOHIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 32. 0.01 0. 0.0
., METHANE 16.04 g. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
1 ETHAKE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
::FROPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 2640.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UHCONV CARBON 06009 % % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
WEASHING SOLVENT 630 M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
I"7IIROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 252. 0.31 2710. 21.96 0. 0.0 264877. 6.61 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CNAL LEEEE L 0. 0.0 0. 0.0 - 0. 0.0 0. 0.0 0. 0.0
COKE 2% 0 3 0. 0.0 0. 0.0 0. 0.0 12. 0.00 0. 0.0
STRETFORD SOLUTION 00 36 2 % 0. 0.0 0. 0.0 395. 16.60 0. 0.0 0. 0.0
CAUSTIC 40.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 669. 9.06
X2 04 36 3 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 75179. 92.154 11703. 94.82 395. 16.60) 287624. 76.40 669. 9.06
_WATER 18.02 6412. 7.86 639. 5.18 1984. 83.40 88834. 23.60 6717. 90.9¢4
T TOTALCUWET) 81591. 100.00 12342. 100.00 2379. 100.00| 376458 100.00 7386 100.00
LB MOL/HR(WET) * 2725.59 439.48 06 36 336 3 X % ¢ % 363 D360 M 389.48
MMSCFD * 26.33 4.00 0.0 133.50 0.0
GPM * 0.9 0.0 4.74 6.0 13.50
ACFIN % 19595.90 3020.00 0.0 111967.00 0.0
MOLECULAR WT ] 29.93 28.08 632 9 3 M2 0 % WX HHHHNN NN ) 18.96
_ DENSTITY,LB/CU.FT * 0.07 0.07 0.0 0.06 62.00
 =VISCOSITY,LB/FT-HR * 0.04 0.0 0.0 0.04 1.40

¥ HOTE: PROPERTIES ON A SOLIDS-FREE.BASIS.
'0.0' MEANS VALUE NOT DETERMINED.




T. D. VAKIL,6/83

6000 T/D SRC-1 DEMO PLANT SUFMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 37 OF 40
STREAM NUMBER 121 182 183 184 185
CONDENSATE FROM FPURGE 10 ATM. IASTE VENT FROM L0X FROM ASU LIN FROM ASU
DESCRIPTION ASY FROM ASU ASU
PIASE 1 v v L L
TENPERATURE, DEG F 60.0 92.0 92.2 ~300.0 -317.0
PRESSURE, PSIA 15.00 85.00 14.70 40.00 16.00
CONMPOHENTS MOL KT LB/HR WT% LB/FR WY% LB/HR W% LB/HR WT% LB/HR W%
J#YDROGEN 2.916 0. 0.0 0. 0.0 0. 0.0
Ni TROGEN 28.32 0. 0.0 0. 0.0 2715, 100.00
APGUN 40.30 0. 0.0 15. 1.55 0. 0.0
CARBON MONOXIDE 28.)1 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.31 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0
AMMONTA 17.03 0. 0.0 0. 0.0 0. 0.0
AMMOMIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.C6 0. 0.0 0. 0.0 0. 0.0
HMETHAME 16.64 0. 0.0 0. 0.0 0. 0.0
£1HANE 30.07 0. 0.0 0. 0.0 0. 0.0
. PROPANE 46.10 0. 0.0 0. 0.0 0. 0.0
1 BUTANE 58.312 0. 6.0 0. 0.0 0. 0.0
&05-400 DEG F 106.G0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166 .00 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CAPBON HUHMD M 0. 6.0 0. 0.0 0. 0.0
DEASHING SOLVENT T 0. 0.0 0. 0.0 0. 0.0
NYDRIGEN CHLORIDE 36.56 0. 0.0 0. 0.0 0. 0.0
OXYCGEN 32.C0 0. 0.0 2902, 98.45 0. 0.0
SULFUR 32.C6 0. 0.0 0. 0.0 0. 0.0
COAL MM ND X 0. 0.0 0. 0.0 0. 0.0
COKE LY 0. 0.0 0. 0.0 0. 0.0
OB X 0. 0.0 0. 0.0 0. 0.0
TEITY 0. 0.0 0. 0.0 0. 0.0
XNHND N 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 0. 0.0 2917. 100.00 2115 100.00
_MWATER 18.62 5428. 100.00 0. .0 0.0
TOTAL(WET) 5428, 100.00 2917. 100.00 25 100.00
LB MOL/HR(WET) x 301.22 91.06 96.90
MMSCFD * 0.0 0.0 0.0
GPM " 10.82 0.0 6.89
ACTD . 0.0 0.0 0.0
MOLECULAR WT * 18.02 32.10 28.02
__DEHSITY,LB/CU.FT * 52.56 71.70 49.40
“VISCOSINY,LB/FI-HR ¥ 1.56 0.47 0.37

® MOVE:

PRDOPERTIES OH A SOLIDS-FREE BASIS.

'D.0" MEANS VALUE HOT DETERMINED.
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6000 T/D SRC-1 DEMO PLAMT SUIMARY MATERIAL BALANCE CASE - EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 38 OF 40
STREAM NUMBER 186 187 188 189 - 190
ASU BY-PASS 10 AIR 10 WASH WT VENT FROM WASH STEAM 10 EBH STEAM 10 EBH
DESCRIPTION ATH. Wi
PIIASE v v v v v
TEMFERATURE, DEG F 0.0 60.0 153.0 308.0 356.0
PRESSUPE, PSIA 0.0 14.70 15.00 75.00 145.00
COMPONENTS MOL WT LB/HR WT% LB/HR W LB/HR Wiz |- LB/HR W% LB/HR Wury
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 10146. 100.00) 20216. 75.78] 20216, 62.21 0. 0.0 0. 0.0
ARGON 40.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MOWOXIDE 2a.01 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CAPRON DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CAREONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULF [DE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMONT A 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMONTUM CHLORLIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
FTHANE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— PRUPANE 64.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
{ BUTANE | 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
B c5-400 DEG F 106.00 6. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON It 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
PFASHING SOLVENT LI 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYRPUGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYCEN 32.00 0. 0.0 6039. 22.64 6039. 18.58 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL ™I 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE MWK NH 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
T 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
P 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ITL) 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 10146. 100.00} 26255. 98.41| 26255 80.79 0. 0.0 0 0.0
__UIATER 18.02 0. 0.0 423, 1.59 6242 19.21 3300. 100.00 1200 100.00
TOTALCLET) Y0146. 100.00f 26678. 100.00] 232497 100.00 3300 100.00 1200 100.00
LB MCL/H, (WET) ] 362.10 933.68 1256 .40 183.13 66.59
MIISCFD " 3.2 8.51 11.45 1.67 0.61
cPrM * 0.0 0.0 0.0 0.0 6.0
ACFM " 0.0 5909.00 9166.00 326.70 61.78
MOLECULAR MT X 28.02 28.57 25.86 18.02 18.02
DENSETY,LB/CU.FT * 0.0 0.07 0.06 0.17 0.0
TIVISCOSETY,LB/FT-HR " 0.0 0.0 0.04 0.03 0.04

» HOTE: PROPERITES CH A SOLIDS-FREE BASIS.
*0.0' MEANS VALUE NOT DETERMINED.
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6000 T/D SRC-I DEMO PLANHT SUMMARY MATERIAL BALAMCE CASE - EEH A1 HIGH CONVERSION REV. BY TCL,3784 PAGE 39 OF 40
STREAM HUMBER 191 192 193 194 195
BFW TO EBR FOAMING INHIEB. NEUT. INMIB. TO FRESH CAT T0 SPENT CAT FROM
DESCRIPTION . T0 EBH EBH EBH EBH
PHASE L L L S 5
TENFERATURE, DEG F 220.0 0.0 0.0 0.0 0.0
PRESSURE, PSIA 235.00 0.0 0.0 0.0 9.0
COMPONENTS MOL WT LB/HR WT~ LB/4R Wi LB/HR WTX% LB/HR WT% LB/7HR WT%
HYDPROGEN 2.916 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28 .02 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ARGON 40.90 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28.11 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBOH DIOXIDE 46.)1 0. 0.cC 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CAPBONYL SULFIDE 60.37 0. 0.c¢ 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEH SULFIDE 34.)8 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIIONTA 17.33 0. 0.¢C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ANTIONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.36 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HETHANE 16.)4 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— FTHANE 3o.J7 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
Vi EOPANE 44.10 0. 0.¢ 0. 0.0 0. 0.0 0. 0.0 0. 0.0
é;nUTANE 58.12 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.900 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
‘00 - 650 DEG F 166.20 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
.56 - 850 DEG F 240.00 0. 0.C 0. 0.0 0. 0.0 0. 6.0 3. 2.01
&850+ DEG F 425.00 0. 0.C 0. 0.0 0. 0.0 0. 0.0 7. 4.70
ASH/7UHCOMV CARBON L L ER 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TP ASHING SOLVENT % M % % % 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
1t PRIIGEN CHLORIDE 36.4%6 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DXYGEN 32.00 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
rOAL ¥ 0 W % 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CONE 326 % € % % 0. 0.C 0. 0.0 g. 0.0 0. 0.0 0. 0.0
INHIBITOR X % MOEE X 0. 0.C 28. 100.00 4. 100.00 0. 0.9 32. 21.48
CATALYST 3O E K 0. 0.C 0. 0.0 0. 0.0 107. 100.00 107. 71.81
3K K OHE K 0. 0.C 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 0. 0.¢ 28. 100.00 4. 100.00 107 100.00 149 100.00
_MATER 18.02 60520, 100.C0 0. 0.0 0. 0.0 0 0.0 0 0.0
TOTAL(WET) 60520 100.C0 28. 100.00 4. 100.00 107 100.00 149 100.00
LB MOL/HRCMET) * 3358.49 (2333228 0F IRt IR TN 3 3332 3 K M % X (23333 E]
MISCFD .3 0.0 0.1 0.0 0.0 0.0
6PN 3 128.09 0.1 0.0 0.0 0.0
ACKM * 0.0 0.1] 0.0 0.0 0.0
MOLECULAP WY % 18.02 TN NNK 4N P20 30 N K 3336 26 3 ¥ 3 9 X X 30K R
DENSITY,LB/CU.FT % £8.91 0.1 0.0 0.0 0.0
“ZVISCOSITY,LB/Fi-HR * 0.64% 0.1 0.0 0.0 0.0

¥ NHOTE:

PRIPERTIES ON

A SOLIDS-FREE BASIS.

'0.0" MEANS VALUE NOT DETERMINED.
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6000 T/D SRC~T DEMO PLANT SUMMARY MATERIAL BALANCE . CASE ~ EBH AT HIGH CONVERSION REV. BY TCL,3/84 PAGE 40 OF 40
STREAM NUMBER 166 197 198 199 200
STEAM 10 COKER STEAM 10 COKER STEAM 10 COKER PROCESS H20 10 L.P. DEA F.G.
DESCRIPTION . COKER :
FIASE | v v v L v
TEMPERATURE, DEG F 460.0 ] 363.0 320.0° 62.0 120.0
PRESSURE, PSIA : 465.00 165.00 90.00 95.00 88.00
COMPOHENTS MOL WY LB/HR W% LB/HR WT% LB/HR ") P LB/HR WYX LB/HR WrZ
HYPROGEN 2.016 0 0.0 0. 0.0 0. 0.0 0. 0.0 206. 1.93
NITROGEN 28.02 0 0.0 0. 0.0 0. 0.0 0. 0.0 303. 2.84
ARGON 40.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 27. 0.25
CARBON MONOXIDE . 28.01 0 0.0 0. 0.0 0. 0.0 0. 0.0 390. 3.65
CARBUN DIOXIDE 44.01 0. - 0.0 0. 0.0 0. 0.0 0. 0.0 105. 0.98
CARBONYL SULFIDE 60.07 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0 0.0 0. 0.0 0. 0.0 0. 0.0 3. 0.03
ALIBHTA 17.03 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMITIONIUM CHLORIDE 53.49 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
LIETHANE . 16.04 0 0.0 0. 0.0 0. 0.0 0. 0.0 3268. 30.61
1t ETHANE 30.07 0 0.0 0. 0.0 0. 0.0 0. 0.0 18564. 17.37
Sropane 44.10 0 0.0 0. 0.0 0. 0.0 0. 0.0 1614. 15.12
EUTANE 58.12 ° 0. 0.0" 0. 0.0 0. 0.0 0. 0.0 1539. 14.42]
€5-400 DEG F 106.00 | 0. 0.0 0. 0.0 0. 0.0 0. .0 1231. 11.53
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 6. 0.0
250+ DEG F 425.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONY CARBOH - X x¥uxx 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVEHNT XM K 0 0.0 0. 0.0 0. 0.0 0. 0.0- 0. 0.0
IIYDROGEN CHLORIDE 36.46 0 0.0 0. 0.0 0. 0.0 0. 0.0 n. 0.0
0XYGEN - 32.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
COAL . LERRE 0 0.0 0. 0.¢ 0. 0.0 0. 0.0 0. 0.0
COKE 122288 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
KM 0 0.0 . 0. 0.0 0. 0.0 6. 0.0 0. 0.0
WO N 0 0.0 0. 0.0 0. 0.0 o. 0.0 0. 6.0
T 0 0:0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTALCDRY) 4 : 0. 0.0 0. 0.0 0. 0.0 |. 0. 0.0 10540. 98:73
VATER . 18.02 1200. 100.00 6800, 100.00 386. 100.00| 14168, 100.00 136. 1.27
“TI0TALCHET) : 1200, 100.00 6800 100.00 386. 100.00| 14168. 100.00] 10676. 100.00
{B MOL/HR(MET) " 66.53 377.36 21.42 786 .24 477.70
MMSCED » 0.61 44 0.20 0.0 §.35
GPM " 0.0 . 0.0 0.0 28.27 0.0
ACFI x 20.0D 320.40 32.00 0.0 ' 554.50
MOLECULAR WT " 18.02 . 18.02 18.02 18.02 22.35
DENSITY,LB/CU.FT ] 1.00 0.35 0.20 62.49 0.32
T=VISCOSITY,LB/FI-HR " 0.0% 0.04 0.06 1.55 0.03

w HOTE: PROPERTIES ON A SDLIDS-FREE BASIS.
'0.0' MEANS VALUE NOT DETERMINED.
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. T. D. VAKIL,.6/83
6000 T/D SRC-1 DEMO PLANHT SUMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 1 OF 40
STREAM NUMBER 1 2 3 4 5
FINISHED DUST COAL FROM COAL FROM CONDENHSATE FROM H.P. OFF GAS

DESCRIPTION FROM DPU 10 GKT PULVERIZER T0 PULVERIZER TO SHIFT TO GKT FROM SRC TO DEA
_ . DPU SRC
FHASE 5 S S L v
TEMPERATURE, DEG F 206.0 121.0 180.0 100.0 110.0
PRESSURE, PSIA 14.55 14.60 14.70 255.00 1860.00
COMPOMHENTS MOL WT LB/HR WT% LB/HR Wi LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0. 0.0 19336. 16.92
HITRPOGEN 28.02 0. 0.0 0. 0.0 0. .0 0. 0.0 16481 . 16.42
ARGUN 40.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 2155. 1.89
CARDON MONDXIDE 23.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 19803, 17.33
CARBOMN DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 23. 0.02 3459. 3.03
CARDONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 7. 0.01 6673, 5.84
ATMDHIA 17.03 0. 0.0 0. 0.0 0. 0.0 14, 0.01 29. 0.03
AMMINIUM CHLORIDE 53.49 0. 0.0 0. 6.0 . 0.0 0. 0.0 0. 0.0
SUL”UR DIOXIDE 66.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
+— METHAHNE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 19016. 16 .64
' ETHANE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 9592. 8.39
9 rROPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 6665. 5.64
BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 6.0 4086 . 3.58
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 6938. 6.07
400 - 650 DEG F 166.00 267. 0.16 0. 0.0 0. 0.0 0. 0.0 6. 0.01
650 - 850 DEG F 240.00 1764. 1.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 625.00 46585. 28.05 0. 0.0 0. 0.0 0. 0.0 0. 6.0
ASHSUNCONV CARBON O N NN 76509. 46.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVEHNT XN NN 0. 0.0 0. 0.0 0. 0.0 0. 0.0 Q. 6.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL ¥ M M 37188. 22.40 37188. 98.50| 465833. 98.04 0. 0.0 0. 0.0
CO%E HOONH MK 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
W30 M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 g. 0.0
2306 0 % % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NN 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTALC(DRY) 162313, 97.75 37188. 98.50| 465833, 98.064 96, 0.04| 114017, 99.77
__WATER 18.02 3736. 2.25 566 . 1.50 93517, 1.96] 115919. 99.96 263. 0.23
TOTALCWET) 166049. 100.00 37754. 1060.00} 475150. 100.00| 115963. 100.00{ 114280 100.00
LB FOL/ZHR(WET) » LEE SRS NE R N6 MM 12323 E RS 6634.35 13017.34
1'"MSCFD % 0.0 0.0 0.0 0.0 118.60
GPM - 0.0 0.0 0.0 236.00 0.0
ACTM * 0.0 0.0 0.0 0.0 751.50
NMOLECULAR WY % I3RS S22 E 2T 36063 M % N M NN 18.02 8.78
__PENSITY,LD/CU.FT % 17.48 0.0 0.0 61.22 2.53
ZVISCOSITY,LB/FT-HR % 0.0 0.0 0.0 1.43 0.03

¥ HOTE:
'0-0.

PROFERTIES O A SOLIDS~FREE BASIS.
MEANS VALUE HOT DETERMIHED.




T. D. VAKIL,6/83
6000 T/D SPRC-1 DEMO PLANT SJMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION PREV. BY TCL,3/784 PAGE 2 O0OF 4o
STREAM NUMBER 6 7 8 9 10
LP OFF GAS FROM M.0. F<0M SRC H.C. FROM SKC SLURRY FROM SRC KMAC FROM €SD-
DESCRIPTION SRC 10 DEA TC NZ-70F T0 HOF-POF T0 CSD 10 DPU
PHASE v L L St S
TEMPERATURE, DEG F 110.0 110.0 571.0 597.0 400.0
FRESSURE, PSIA 125.00 16.00 70.00 1075.900 15.00
COMPONENTS MOL WT LB/HR WT% LB-HR WT LB/HR WT% LB/HR WT% LB/HR WTZ%
HYDROGEN 2.015 31. 2.22 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 249, 17.8¢ 1. 0.00 0. 0.0 0. 0.0 0. 0.0
ARGOH 40.00 25. 1.79 1. 0.00 0. 0.0 0. 0.0 0. 0.0
CAPBON MONOXIDE 28..01 L77. 12.65 1. 0.00 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 46 .01 45. .22 2. 0.00 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 87. 6.22 13. 0.03 0. 0.0 0. 0.0 0. 0.0
AMNONTA 17.03 Q. 0.0 3. 0.01 0. 0.0 0. 0.0 0. 0.0
AIMONIUM CHLORIDE 53.49 g. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULIFUR DIOXEDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 72. 5.15 1. 0.00 0. 0.0 0. 0.0 0. 0.0
—  ETHANE 3o.07 L24. 8.86 lo0. 0.02 0. 0.0 0. 0.0 0. 0.0
&, PROPANE 44.10 122. 8.72 27. 0.07 0. 0.0 0. 0.0 0. 0.0
o BUTANE 58.12 167. 11.94 207. 0.51 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106..00 290. 20.73 21471 78.19 38. 0.1¢ 1. 0.00 0. 6.0
00 - 650 DEG F 166.00 Q. 0.0 8439. 21.09 20843. 772.75 2767, 0.75 267. 0.21
6§50 - 850 DEG F 240.00 0. 0.0 1. 0.00 £197. 19.39 1°539. 4.78 1764. 1.40
350¢ DEG F 425.00 a. 0.0 0. 0.0 731. 2.73| 269702. 73.51 66585. 36.86
ASH/UHCONV CARBON 30 N K% a. 0.0 0. 0.0 0. 0.0 76858. 20.95 76509. 60.53
NEASHING SOLVENT N6 KK 0. 0.0 po. 0.02 - 0. 0.0 0. 6.0 1264. 1.00
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYCEN 32.00 a. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 a. 0.0 0. 0.0 0. 0.0 0. 0.0 0. ¢.0
COAL 2 000639 % Q. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE 3206 8 % % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
L2833 8 ] Q. 0.0 0. 0.0 0. 0.0 0. 0.0 0. e.0
LR SRR S ] a. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LEE RS 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 1589 99.29 60237. 99.98 26809 100.00| 366867 100.00{ 126389 100.00
WATER 18.02 10 0.71 0. 0.02 0 0. 0 0.0 0.0
TOTALCUET) 1399 100.090 G0237. 100.00 26809 100.00| 366867 100.00f 126389 100.00
LB MOL/HRCLIET) ] 52.3}3 XN NN NN 149.29 MR N KKK 6360 3606 3 M 9 MM
MISCHED * 0.48 0.0 0.0 0.0 0.0
CPM * 0.0 97.57 68.22 632.00 0.0
ACTM * %1.90 0.0 0.0 0.0 0.0
HOLECULAR HT ] 26.74 MMM NN 179.57 L3RS RREY] [ ER R ]
__DEHSTTY,LB/CU.FT * 0.56 51_644 49.00 72.38 90.00
LV1SCOSTITY,.LD/7FT-HP * 0.03 0.89 0.52 387.00 0.0

¥ HOTE:

PROPENTIES OM A SOLTDS-=REE BASIS.

'9.0" MEANS VALUE NAT DZTERMINED.
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6000 T/D SRC-1 DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 3 OF
STREAM NUMBER 11 12 13 14 15
TOTAL HMOLTEN MOLTEN SRC FROM SOUR WATER FROM HOLTEN SRC FROM MOLTEN SRC FROM
DESCRIPTION SRC FROM CSD CSD 10 CLAUS T0 ASWS CSD 10 COKER CSD T0 EBH
SOLIDIFICATION.
FHASE L L L L L
TEMPERATURE, DEG F 488.0 488 .0 324.0 488.0 488.0
FRESSUPE, PSIA 25.00 25.00 94 .50 115.00 115.00
COMPDNENTS MOL WT LB/7HR WT% LB/HR WY % LB/HR WTZ LB/HR WT% LB/HR Wi~
HYDROGEN 2.016 0. 0.0 ~ 9. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ARGDH 490.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARDON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARDON DIOXIDE 64 .01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 36.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ALINONTA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUP DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— ETHANE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
*  PROPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
g BUTANE 58.12 0. 0.0 0. 0.9 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
400 - 650 DEG F 166 .00 324. 0.15 0. 0.0 0. 0.0 108. 0.15 216 0.15
650 - 850 DEG F 240.00 11131. 5.02 0. 0.9 0. 0.0 3710. 5.02 7421 5.02
850¢ DEG F 425.00 209633 94 .57 0. 0.0 0. 0.0 69878. 94.58} 139755 96 .57
ASH/UICOHV. CARBON R W 349, 0.16 0. 0.0 0. 0.0 116. 0.16 233 0.16
DEASHING SOLVENT LEE A2 ] 222. 0.10 0. 0.0 0. 0.0 74. 0.10 148. 0.1¢
HYDROGEN CHLORIDE 36.46 0. 0.0 . 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEH 3J2.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32 06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL LS B2 ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CUOKE LLEA A ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
L2 R 0] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
(SRR 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LEE 2R 2 0. 0.0 0. 0.0 . 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 221659 100.00 0 0.0 ] 0.0 73886 100.00] 147773 100.00
UATER 18.02 0 0.0 0 0.0 685 100.00 0.0 0.0
TOTAL(NET) 221659 100.00 )] 0.0 685 100.00 73886 100.00{ 1647773 100.00
LB MOL/HR(WET) * E N KN M N 0.0 38.01 % D6 % M ¥ 306 3 MK X
MIISCFD ] 6.0 0.0 0.0 0.0 0.0
GPrt * 402.00 0.0 1.61 134.00 268 .00
ACFM % 0.0 0.0 0.0 0.0 0.0
MOLECULAR UT % (3SR RE Y 0.0 18.02 0620 MMM N MMM NN N NN
DENSTITY,LB/CU.FT ¥ 68.64 0.0 52.60 68.64 68 .64
TTVISCOSTITY,LB/FT-HR ¥ 4864.00 . 0.0 0.81 484 .00 484.00

¥ HOTE:
‘0.0

PRECPERTTES OH A SOLIDS-FREE BASIS.

MEAHS VALUE NOT DETERMINCGD.




T. D. VAKIL,6783

6000 Ts/D SRC-I DFMO PLANT SUMMARY PMATEFRIAL BAULANCE CASE - EBH AT LDW CONVERSION REV. BY ICL,3/84 PAGE 4 QOF 40
STREAM NUMBER - 16 17 18 19 20
S-FIT YAPORS IMPURE N2 FROM COHVEYING N2 RETURN N2 FROM: CRUDE NAPHTHA
DESCRIPTION FROM CLAUS TO CKT 10. DPU FROM SKI 10 DPU DPU -TO NRSR FEED 10 HC-POF
BSRU
FHASE v v v v L
TUMPERATURE, DEG F 280.0 £7.0 158.0 248.0, 111.0
PRESSURE, PSIA 14.50 ] 16.70 14.90 : 14.60 175.00
COMPONENTS MOL WY LB/kR " WI% LB/HR WYX LB/ZHR Wi LB/HR WT% LB/HR Wr%
HYDROGEN 2.016 D. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
MITROGEN 28.02 82zZ. 76.32 414, 100.00 31792, 96.14 364906.. 77.06 1. 0.00
ARGOH 40.00 14. 1.27 0. 0.0 0. 0.0 0. 0.0 1. 0.00
CARBON MOMOXIDE 28.C1 «. Dn.o . 0.0 0. 9.0 0. 0.0 1. 0.00
CARBON DIOXIDE 44 .01 0. 0.0 o. 0.0 0. 5.0 0. 0.0 2. 0.00
CARBONYL SULFIDE 60.07 .. 0.0 a. 0.0 0. 2.0 0. 0.0 0. 0.0
HYDPOGEN SULFIDE 34.08 9. 0.0 g. 0.0 0. 0.0 0. 0.0 16. 0.03
AMIIONT A 17.03 0. 0.0 C. 0.0 0. 0.0 0. 0.0 4. 0.01
AMIONIUM CHLORIDE 53.%9 D). 0.0 C. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 . 0.0 6. 0.0 0. 0.0 0. 6.0 0. 0.0
METHANE 16.36 -0. 0.0 ¢. 0.0 0. 0.0 0. 0.0 5. 0.01
.. ETHANIE 30.37 0. 0.0 s. 0.0 0. 0.0 0. 0.0 40. 0.07
y PPOFAME 46.10 0. 0.0 .. 0.0 0. 0.0 0. 0.0 261. 0.64
0 BUTANE 58.12 0. 0.0 9. 0.0 0. 0.0 0. 0.0 1316. 2.23
€5-400 DEG F 106.00 0. - 0.0 0. 0.9 0. 6.0 0. 0.0 48047. 81.52
400 ~ 650 DEG F 166 .90 0. 0.0 0. 0.0 0. 0.0 0. 0.0 9222. 15.65
650 ~ 850 DLG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 1. 0.00
850+ DEG F 425.00 0. 0.0 D. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONY CARBON W HNA N 0 0.0 0. 6.0 0. 0.0 0. 6.0 0. 0.0
DEASHING SOLVENT TIEIL 0 0.0 0. 0.0 0. 0.0 1264 2.79 10. 0.02
HYDROGEN CILORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 252. 22.78 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 6.0 0. 6.0 0. 0.0 0. 0.0
COAL HHNK NN 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COFE WK XK 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
(LR L] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HUX N NN 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ETETE 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 1038. 98.37 414, 100.00 31792 96.14 35170 79.85 58927. 99.9
__WATER 18.02 18. 1.63 0. .0 1276 3.86 9129. 20.15 10. 0.02
VOTALC(WET) 1:06. 100.00 qQi6 100.00 33068 100.00 45299, 100.00 58937 100.00
LB MOL/HR(WET) 3% 38.956 14 78 1205.43 [ 2SS RN R L3RR R EE]
MNSCFD " .35 014 11.00 0.0 0.0
crm ] .0 0.0 0.0 0.0 114 .66
ACIM * 3%.23 98.14 8937.00 0.0 0.0
FOLECULAR WT « 25 .68 28.02 . 27.43 WM REIOH KN K MMM NN
_DENSITY,LB/CU.FT " 9.05 0.07 0.06 0.05 S0.81
T-V1SCOSITY,LB/FI-HR % .05 0.04 0.05 0.05 0.85

« HOTE: PPROPENTIFS ON £ SOLENDS-FRZE BASIS.
'0.0" RMEAHS VALUE HCT DETZIRMIHED.




6000 T/D SRC-1 DEMD PLANT SUMMARY MATERIAL

7. D.
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BALANCE CASE - EBH AT LOW CONVERSION REV. BY 1CL.3/84 PAGE 5 OF 40
STREAM NUMBER 21 22 23 26 25
CRUDE M.0. FEED LP OFF GAS FROM NAPHTHA FROM COND FROM METH CRUDE H.O0. FEED
DESCRIPTION T0 NC-POF NC-POF TO DEA NC-POF TO NHY T0 ASWS TO HOF-POF
FHASE L v L L L
TEMPERATURE, DEG F 454.0 135.0 110.0 100.90 477.90
PRESSURE, PSIA 160.00 115.00 115.00 615.00 40.00
COMFONENTS -MOL WT LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WTZ% LB/HR Wrx%
HYDFOGEN 2.016 0. 0.0 1. 0.08 0. 0.0 0. 0.0 0. 0.0
NITROGEH 28.02 0. 0.0 2. 0.16 0. 0.0 0. 0.0 0. 0.0
APGUN 40.00 0. 0.0 2. 0.16 0. 0.0 0. 0.0 0. 0.0
CAREON MOMOXIDE 28.01 0. 0.0 1. 0.08 0. 0.0 0. 0.0 0. 0.0
CAPRTON DIOXIDE 44.01 0. 0.0 2. 0.16 0. 0.0 0. 0.0 0. 0.0
CAREOHYL SULFIDE £0.07 0. 0.0 0. 9.0 0. 0.0 0. 0.0 0. 0.0
HYD"OGEN SULFIDE 34.08 0. D.o 16. .32 0. 0.0 0. 0.0 0. 0.0
AMMONITA 17.03 0. 0.0 4. 0.33 0. 0.0 0. 0.0 0. 0.0
AMMOHIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 66.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16 .06 0. 0.0 27. 2.22 0. 0.0 0. 0.0 0. 0.¢0
EIHANE 350.07 0. 0.0 76. 6.261 1. 0.00 0. 0.0 0. 0.0
1 PROPANE 96.10 0. 0.0 314. 25.84]1 23. 0.05 0. 0.0 0. 0.0
9 BUIANE -58.12 0. 0.0 632. 52.02 .802. 1.70 0. 0.0 0. 0.0
‘€C5-4900 DEG F 16.00 1642. 6.81 128. 10.53 45860. 97 .34 0. 0.0 43. 0.10
400 - 650 DEG F 156.00 21712. 90.02 0. 0.0 427. 8.91 0. 0.0 27548. 62.16
650 - 850 DEG F 240.00 -761. 3. 16 0 0.0 0. 6.0 0. 0.0 - 15170, 34.23
850+ DEG F 425.00 3. 0.01 0. 0.0 0. 0.0 0. 0.0 1554. 3.51
ASHZUNCONYV CARBON LR R SR 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
PEASHING -SOLVENT LA 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
' POGEN CHLORIDE 36:46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 8.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
oL LLEE LA 0. 0.0 0. 0.0 0. 0.0 9. 0.0 0. 0.0
TOKE 00 % N X 0. 0.0 0. 0.0 0. .0.0 0. 0.0 0. 0.0
LEE R RS 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LR R A 0. 0.0 0. 0.0 0. 0.8 0. 0.0 0. 0.0
LLEE 2 S 0. 0.0 0 0.0 0. 0.0 0. 6.0 0. 0.0
TOTAL(DRY) 24118. 100.00 1205. 99.18 47113 100.00 0. 0.0 - 44315. 100.00
_JUATER 18.02 G. 0.0 10. 0.82 0.0 1627. 100.00 0. 0.0
TOTAL(HET) 24118. 100.00 1215. 100.00 47113 100.00 1627 100.00 44315. 100.00
LB MOL/HR(UET? L} 149 .46 25.37 469.57 90.29 233.22
MIMSCFD L] 0.0 0.23 0.0 0.0 0.0
crm * 60.10 0.0 116 .84 3.31 103.04
ACFM L] 0.0 20.97 0.0 0.0 0.0
MOLECULAR UT " 161.36 47.89 104.80 18.02 190.01
L DENSLTY,LB/CU.FT ¥ 50.10 0.97 50.28 61.22 53.63
=V1ISCOS11Y..LB/7FT-HR * 0.61 0.02 0.81 0.54 0.72

* HOTE:
‘0.0

FPROPENTIES OH A SOLIDS-FREE- BASIS.

MIAES VALUE HOT DETERMIHNED.
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6000 T/D SRC-1 DEMO PLAHT SUMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY 1CL,3/84 PAGE 6 OF
STREAM NUNBER 26 27 28 29 30
SOUR LIATER FROM MP ‘RECYCLE N2 RAW GAS FROM A7G FROM NHT 10 H.P. OFF GAS
DESCRIPTION HHT TO ASWS FROM HRSR 10 GKT TO RGC DEA FROM EBH TO DEA
OKT
FHASE L v v v v
TFMPENATUPE, DEG F 125.0 104.0 105.8 0.0 110.0
PRESSURE, PSIA 85.00 60.00 15.00 0.0 1840.00
COMFONENTS MOL WT LB/HR WYz | LBHR Wrx LB/HR WT% LB/HR WT% LB/HUR ) 4
HYDROGEN 2 018 0. 0.0 0. 0.0 %348 2.33 0. 0.0 1084 . 7.46
NITROGEM 28 02 0. 6.0 | 31693. 99.09 516 1.12 0. 0.0 712, 9.90
ARGOMN 40 00 G. 6.0 0. 0.0 707 0.31 0. 0.0 223. 1.54
CARBON MONOXIDE 28 01 Q. 0.0 0. 0.0 162661 72.77 0. 0.0 0. 0.0
CARBON DI1OXIDE 44 01 0. 0.0 0. 0.0 3780 13.69 0. 0.0 0. 0.0
CARDBOMYL SULFIDE 60 07 Q. 0.0 0. 0.0 1202 0.53 0. 0.0 0. 6.0
HYDROGEN SULFIDE 34 08 0. 0.0 | 0. 8.9 €0146. 2.67 275. 100.00 13. 0.09
ANMONTA 17.03 LS5k. 2.89 0. 0.0 5. 0.00 0. 0.0 C 2. 0.01
ALMONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 a. 6.0 | 0. 0.0 2. 0.00 0. 0.0 0. 0.0
— NETHANE 16.06 a. 0.0 0. 0.0 153. 6.07 0. 0.0 4584 . 31.57
&,IIHANE 30.07 a. 0.0 0. 0.0 0. 0.0 0. 0.0 2616 . 18.01
O FEOPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 2532. 17 .44
BUTANE 58.12 Q. 0.0 0. 0.0 0. 0.0 0. 0.0 2117, 14.58
*5-400 DEG F 106.00 a. 0.0 0. 0.0 0. 0.0 0. 0.0 614. 6.23
500 - 650 DEG F 166.00 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 a. 0.0 0. 0.0 0. 0.0 g. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBONM LEE L2 R Q. g.0 g. 0.0 11. 0.00] 0. 0.0 0. 0.0
NEASHING SOLVENT 3% 207 K M 0. 0.0 252. 0.79 0. 0.0 0. 0.0 0. 8.0
HYDPOGEN CHLORIDE 36.46 a. a.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.09 Q. Q.0 0. 0.0 2. 0.00 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. g.0
COAL ¥ D XK 0. a.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE M M ¥ 0. .0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HCH 27.03 0. g.0 0. 0.0 19. 0.01 Q. 0.0 0. 0.0
NO jo.o1l 0. g.¢0 0. 0.0 5. 0.00 0. 0.0 0. 0.0
LI LE Y Q. g.0 ‘0. 0.0 0. 0.0 0. 0.0 0. g.0
TOTAL(DRY) 151. 2.89 31945 99.87] 210423 93.56 275 100.00 166497, 99.83
WATER 18.02 5066 . 97.11 40 0.13 14478 6.46% 6.0 25. a.17
TOTALQUET) 5217 100.00 31935 100.00| 224901 100.00 2715 100.00 14522. 100.00
LB MOL/7HRCLUET) E S 290.00 LES LS AE RS S ] LR R0 20 8.07 1042.98
MISCFD > 0.0 [/ 1) 29.29 0.0 9.50
G ¥ 10.50 00 0.0 0.0 0.0
ACKFI ¥ 0.0 00 21688.00 0.0 56 .2
NOLECULAR NT > 17.99 MR OENK X E KM 322006 0N ¥ K 34.08 13.92
<.DENSITY,LBsCU.FT > 61.30 0 28 0.05 0.0 4.31
=VISCOSITY, 1 B/FT-HR > 1.50 0.04 0.04 0.0 0.03

¥ NOTE:
‘.0

PROPENTIES O A SOLIDS-FREE BASIS.

MEANS LALUE NOT DETERMINED.
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6900 T/D SRC-1 DEMOD PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY 1CL,3784 PAGE 1 QOF
STPREAM NUMBER 31 32 33 34 35
HP HAPHTHA FROM LP OFF GAS FROM LP HAPHTIHA FROM M.0. FROM EBH HO FROM EBH TO
DESCRIPTION EBH 10 NC-POF EBH TO DEA EBH YO NC-POF 10 NC-POF HOF-POF
INCL STREAM 36
THASE Vel v L L L
TEMPERPATURE, DEG F 111.0 110.0 115.0 4647 .0 477.0
FRESSURE, PSIA 500.00 115.00 65.00 65.00 65.00
COMPONENTS MOL WY LB/HR Wiz LB/7HR W% LB/HR WTZ% LB/HR WYz LB/HR WTZ%
HYDROGEN 2.016 1. 0.24 20 1.46 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 1. 0.24 35. 2.55 0. 0.0 0. 0.0 0. 0.0
ARGCH 40.00 1. 0.24 0. 0.0 0. 6.0 0. 0.0 0. 0.0
CARCOH MOHOXIDE 28.01 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
CAREOQH DIOXIDE 66.01 0. 0.0 0 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONHYL SULFICE €0.07 0. 0.0 0 0.0 0. 0.0 0. - 0.0 0. 0.0
HYDROGEN SULFIDE 36.08 0. 0.0 4 0.29 1. 0.061 0. 0.0 0. 0.0
ANMONT A 17.03 0. 0.0 0 0.0 1. 0.01 0. 6.0 0. 0.0
AUMONTUM CHLORIDE 53.49 0. 0.0 0 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXICEL 64.06 0. 0.0 0 0.0 0. 0.0 0. 0.0 0. 0.0
—METHANE 16.04 22. 5.21 124. 9.04 2. .0.01 0. .0.0 0. 0.0
' FTIENE 30.07 37. 8.77 207. 15.09 22. 0.16 0. 0.0 0. 0.0
ﬁszﬂPAHE 66.10 76. 18.01 423. 30.83 190. 1.62 0. 0.0 0. 0.0
BUTANE 58.12 118. 27.96 451. 32.87 875. 6.52 0. 0.0 0. 0.0
C5-4<00 DEG F 106.00 163. 38.63 100. 7.29 11640. 86.76 1191. 6.85 5. 0.03
an0 - 650 DEG F 166.00 3. 0.71 0. 0.0 686 . 5.11 15514. 89.17 6705. 38.30
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 691. 3.97 9973. 56.97
850+ DEG F 425.00 0. 6.0 0. 0.0 0. 0.0 3. 0.02 823. 4.70
ASIHAUNCONHY CARBON ¥OEHHRK 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
PEASHING SOLVENT LR RS B 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYLTOGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
CoAL I RS RS 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CUKE 20 2 X K 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LLE L 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LAER 00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LEEE R 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 422. 100.00 1364. 99.42 13417 100.00 17399. 100.00 17506 100.00
_WATER 18.02 J. 0.0 8. 0.58 0 0.0 0. 0.0 0 6.0
TOTAL(LIET) 422 100.00 1372. 100.00 13417 100.00 17399. 100.00 17506 100.00
LB MOL/7HR(RET) L] 8.47 46.64 1364.25 1067 .58 83.93
1MSCFD x 0.02 0.41 0.0 0.0 0.0
GI'M * 1.27 0.0 34.08 43.42 38.79
ATFR b 0.43 37.80 0.0 0.0 0.0
MOLICULAR WT * 49.83 30.73 99.94 161.73 208 .58
L DENSTTIY, LB/7CU.FY L 0.0 0.60 49.09 49.96 56.28
SVISZOSITY, L8 /F1-HR * 0.0 0.02 0.75 0.61 2.05

4 POVE:
ln.nl

Nrens VALBE

TRCYTEDTITS 7 A SOLIDS-FREE BASIS.
HOT NETEPMTINED.
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6000 T/D SRC-1 DEMO PLANF SUMNARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY 1CL,3/84 PAGE 8 OF
STREAM HUNBER 36 37 38 39 40
SEE STREAM 35 NOLTEN TSL FROM WASH WATER FROM SOUR GAS FROM LP OFF GAS tROM
DESCRIPTION EBH T0 RGC-ESP 10 GKIT SHIFT TO ASLIS COKER T0 DEA
SOLIDIFICATION
PHASE L L v [
TENFEPATURE, LCEG F 0.0 686 .0 104.0 262.5 160.0
FRESSURE, PSIA 0.0 115.00 85.00 37.00 114.00
COMPOKENTS MOL W7 _B/HR WT% LB/HR WT% LB/HR -WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.01¢ 0. 0.0 | 0. 0.0 0. 0.0 7. 0.038 133. 1.81
NITPROGEHN 28 .02 0. 0.0 | 0. 0.0 0. 0.0 1. 0.01 0. 0.0
ARGON 40.00 0. 0.0 § 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXICE 28 .01 0. 0.0 0. 0.¢ 0. 0.0 2. 0.02 148 2.02
CARBON DIOXIDE 496 01 0. 0.0 0. 0.0 0. 0.0 1296 . 15.38 191. 2.60
CARBONYL SULFIDE 60 07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34 08 0. 0.0 0. 0.0 0. 0.0 90. 1.07 337. 4.59
AMMONTA 17 03 0. 0.0 0. 0.0 0. 0.0 4. 0.05 0. 0.0
ALNONTUM CHLORIDE 53 49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64 06 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16 04 0 0.0 0. 0.0 0. 0.0 0. 0.0 3049. 4]1.55
Y ETHANE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 1481. 20.18
o1 PROPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 845. 11.51
0 BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 393, 5.35
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 711. 9.69
400 - 650 DEG F 166 .00 0. 0.0 6] . 0.05 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.900 0. 0.0 3125. 3.81 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 78928. 96.14 0. 0.0 0. 0.0 0. 0.0
ASH/Z/UNCONV CARBON EEE R 0. 0.0 0. 0.0 11. 0.05 0. 0.0 0. 0.0
DEASHING SOLVENTY R KK 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.%6 0. 0.0 0. ‘0.0 0. e.0 0. 0.0 0. 0.0
OXYGEM 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL > X 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COXKE LR EENE ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
IR RN S 0. 0.0 0. 0.0 6. 0.0 0. 0.0 0. 0.0
LS L NS ] 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. L, 0.0
N 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
TOTAL(DRY) 0 0.0 320946. 100.00 11. 0.05 1398 16.61 7288. 99.31
ATER 18.02 0 0.0 0. 0.0 22046 . 99.95 7017 83.39 51. 0.69
TTINTAL(WET) 0 0.0 32094 . 100.00 22857, 190.00 8415 100.00 7339. 100.00
LB MOL/HRCHET) » 0.0 198 .98 LSS ERES S 425.26 360.28
FMSCFD n 0.0 0.0 0.0 3.88 3.2
GFM L 0.0 165.70 47.60 0.0 0.0
ACFIM » 6.0 0.0 0.0 1464 .00 311.09
HIOLECULAR (IT » 0.0 412.57 WM N E NN 19.79 20.37
PENSITY,LB/CU.FT L 0.0 61.7 1.58 0.10 0.393
TUISCOSITY,LB/FT-HR n 0.0 1.15 0.0 0.03 0.03
T

* NOTE: FROPERVIES OK

'0.0°

A SOLIDS-FSEE BASIS.
MICANS VALWUE HO:

DEBEPMINED.
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STREAM MUMBER 461 42 43 45
HAPHTHA FROM M.0. FROM COKER GREEN COKE FROM COXE FROM CALC. L.0. FROM
DESCRIPTION COKER TO HC-POF T0 NC-POF COKER 10 KILNH TO CALC. HOF-POF T0 SRC
CALCINER COOLER
PHASE L L S S L
TEMPERATURE, DEG F 115.0 458.0 0.0 2450.0 110.0
PRESSUPE, PSIA 137.00 115.00 0.0 14.50 32.00
COMPOMENTS MOL WT LB/HR WTZ LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
‘NITROGEN 28.02 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
ARGOH 40.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MOHOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CAPDOM DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 2. 0.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIMONTA 17.03 0. 0.0 | 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AINMIUMIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFYUYR DIOXIDE 64.06 0. 0.0 0. 0.9 0. 0.0 0. 0.0 0. 0.0
— METHAHE 16.04 1. 0.05 0. 0.0 0. 0.0 0. 0.0 0. 0.0
, FTHANE 30.07 2. 0.10 0. 0.0 0. 6.0 0. .0 0. 0.0
o FROPAME 44.10 4. 0.20 0. 0.0 0. 0.0 0. 0.0 0. 0.0
O BUTANE 58.12 6. 0.30 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 1912. 97.06 651. 6.71 0. 0.0 0. 0.0 3. 0.47
400 - 650 DEG F 166.00 43. 2.18 6198. 92.25 0. 0.0 0. 0.0 3a. 5.93
650 - 850 DEG F 240.00 0. 0.0 70. 1.64 0. 0.0 0. 0.0 0. 0.0
8504,DEG,F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UHNCONV CARBON X R T ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT XWH UK 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGFEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. g.0
COAL 3 3% % ¥ 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE W23 3 3 M 0. 0.0 0. 0.0 57890. 88.73 §7580. 100.00 0. 0.0
LRS00 ] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ETIEe 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
36 0 3 3 ¢ 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOVALCDRY) 1970 100.00 6719 '100.00 57890 ‘88.73 47580 100.00§ 41 6.40
__UAIER 18.02 0 0.0 0 .0 7353 d1.27 0 e.0 600 93.690
- TOTALCUWET) 1970 100.00 6719 100.60 65243 100.00 47580 100.00 641 100.00
LB MOL/ZHR(WET) L] 18.68 4]1.88 D3N NN -2 M LRI EER RS S 33.55
MISCFD ] 0.0 0.0 0.0 0.0 0.0
GPM L] 4.88 16 .96 0.0 0.0 1.32
ACFM % 0.0 0.0 0.0 0.0 0.0
MOUECULAPR KT X 105.47 160.42 L EEEREERRE [ RS2 ERRREE] 19.10
DENSITY,.LR/CU.FT » 50.3% 49.40 6.0 126 .61 60.60
ToVISCOSITY,LB/FT-HR * 0.82 0.59 0.0 0.0 1.39

¥ NOTE: ‘PROPERTIES OH A SOLIDS-FREE BASIS.
0.0 HMEANS VALUE NOT DETERMIHED.
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6000 T/D SRC-1 DEMO PLANT SUMMaRY MATERIAL BALANCE CASE - EBM AT LOW CONVERSIOM REV. BY 1CL,3/84 PAGE 10 OF 40
STREAM NUMNBER 46 4; 48 49 50
WASH W. RECYCLE 0IL SCRUB F.G. WASH W. FROM RETURN WATER SLUDGE EFFLUENT
DESCRIPTVION FROM WASH WT 10 FROM HPU YO GKT 70 WASH W1 FROI1 FOND 10 FROM WASH WT T0
GK1 F.G. HEADER WASH WT POND
PHASE L v L [ SL
TEMPEPATURE, DEG F 96 .8 233.0 149.0 97.0 149.0
PRESSURE, PSIA 92.80 107.00 14.70 14.70 150.00
CONMPONENTS MOL WT LB/HR WT% LB/HR W% LE/HR HNTX% LB/HR Wix LB/HR WT%
ilYDROGEN 2.016 Q. 0.0 48, 0.8 0. 5.0 9. 0.0 0. 0.0
HiTROGEN 28 .02 0. 0.0 7. 1.29 0. ). 0 9. 0.0 0. 0.0
ARGON 40.00 0. g.0 7. 0.12 0. J.0 J. 0.0 0. 0.0
CAPBON MONOXIDE 28.01 0. 0.0 117. 1.96 0. .o ). 0.0 0. 0.0
CARBON DIOXIDE 44.01 0. 0.0 3. 0.05 8. J.0 J. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 8. J.o J. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 3.0 3. 0.0 0. 0.0
FEUIONTA 17.02 0. 0.0 0. 0.0 [ D.0 9. 0.0 0. 0.0
AVMONTIUM CHLORIDE 53.4% 0. 0.0 0. 0.0 8. D.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.0¢ 0. .0.0 0. 0.0 0. 0.0 D. 0.0 0. 0.0
METHANE 16 .06 0. 0.0 298. 5.00 0. 0.0 0. 0.0 0. 0.0
T‘E!MANE 30.0: 0. g.0 552, 10. 94 0. 0.0 0. 0.0 0. 8.0
o FTRUPANE 46 .10 0. 0.0 1370. 17.95 9. 0.0 0. 0.0 0. 0.0
O PUTANUE 58.1¢ 0. g.¢0 1722. 28.89 9. 0.0 0. 0.0 0. 0.0
€C5-400 DEG F 106.00 0. 0.0 1967. 33.00 J. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 [+ 0.0 0. 0.0 J. 0.0 0. 0.0 0. 0.0
650 - 850 PEG F 240.00 0. 0.0 0. 8.0 ). 0.0 0. 0.0 0. 0.0
£50+ DEG F 425.00 0. 0.0 0 0.0 9. 0.0 Q. 0.0 0. 0.0
ASH/UNCONY CARDON NN NN g. 0.9 0. 0.9 464969. 1.90 0. 6.0 66969, 14.56
DEASHING SOLVENT ENNUANE Q. 0.0 0. 0.0 0. 0.0 | 0. 0.0 0. 0.0
HYDFOGENM CHLORIDE 36 .46 Q. 0.0 0. 0.0 D. 0.0 § 0. 0.0 o. 0.0
DXYGEN 32.08 a. 0.0 0. 0.0 D. 0.0 0. 0.0 0. 0.0
SUL FUR 32.0e g. g.0 Q. g.0 D. 0.0 0. ¢.0 0. 0.0
conlL LR EE 2] a. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CUYE ERES S 8 Q. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CHLORIDE IONS 35.45 189465, 0.50 G. 0.0 11672. 0.49 1056 . 0.50 1353, 0.44
SeDIuUrt I0ONS 22.93 T098. 0.33 Q. 0.0 7098. ¢.30 7¥1. 0.33 878. 0.28
HYDNOGEN IQNS 1.01 0. 0.0 1 0. 0.0 21. 0.00: 0. 0.0 0. 0.0
TOTALCDRY) 13043, 0.83 5961 100.00 63760 2.694 18C7 0.83 47200 15.28
LUATER 18.02 21627335. 99.17 Q 0.0 |2302223. €T.31% 216925. 99.17] 261666 86.72
TTOTALCUET) 2181776 100.00 5961 100.00}23659813. 1(6.00 2187¢<2 100.00} 308866 100.09
LB HOL/HRUWET) L 123635.96 143.6% X0 HKIEN K N 12100.41 LEEEE LR LY
MNsCrp * 0.0 1.3 0.0 0.0 0.0
crn * 4379.00 0.0 4706.00 439.00 533.00
ACEM * 2.0 160.29 0.0 0.0 0.0
HOLECULAR T ® 13.08 41.69 LR E S TR 18.08 WIH NN NN NN
NDEHSITY,LB/7CU.FT * 62.10 0.62 0.96 N ¢2.10 0.0
TVISCOSITY,.LB/FI-HR ¥ 1.71 0.05 0.0 i 1.71 0.0
j

* NOTE:
'0.0"

PROTERTIES ON A SODLIDS-FREE BASIS.
MEANS VALUE NOT DETERMINED.
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6000 Ts/D SRC-1 DEMO PLANT SUIMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 11 OF 40
STREAM NUMBER 51 52 53 54 55
RSG FROMN RGC TO COHD FROM SRC COND FROM SHIFT SOUR WATER FROM GAS FROM
DESCRIPTION SHIFT TO ASWS TQ ASUS EBH TO ASWS CALCINER COOLER
1O CALCINER KILN
PHASE v L L L v
TEMFERATURE, DEG F 284.0 100.0 100.0 125.0 300.0
PRESSURE. PSIA 352.00 364.50 215.00 85.00 14.50
COMPCNENTS MOL WT LB/HR Wrz LB/HR WTZ% LB/HR WT% LB/HR Wi% LB/HR WT%
HYDROGEN 2.016 53646. 2.54 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28 .02 2516. 1.19 0. 0.0 0. 0.0 0. . 0.0 63602. 55.00
ARGON 40.00 707. 0.34 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARDOH MONOXIDE 28.01 163661. 77.61 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 469.01 30780. 16.60 0. 0.0 1. 0.02 0. 0.0 0. 0.0
CARBONYL SULFIDE 608.07 1202. 0.57 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 6015. 2.85 0. 0.0 0. 0.0 1135. 1.68 0. 0.0
AMIONTA 17.03 6. 0.00 0. 0.0 1. 0.02 1166. 1.72 0. 0.0
ANNOMIUM CHLORIDE 53.49 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 6%.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— METHANE 15.049 153. 0.07 0. 0.0 0. 0.0 1. 0.00 0. 0.0
6‘ ETHAKRE 3J).07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— PROFANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
BUTANE 53.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 105.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 165.00 0. 9.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
656 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON LA R 2] 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TEASHING SOLVEHT HNNMY R 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
"W I'ROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEHN 32.00 ‘0. 0.0 0. 0.0 0. 0.0 0. 0.0 18998. 16.43
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
‘COAL LR R 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CCKE 23 3¢ X ¥ 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HCH 27.03 19. 0.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LLES AL 0. 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LEER R 0. 0.0 0. 0.0 0..- .0.0 6. 0.0 0. 0.0
TOTAL (DPY) 210405, 99.78 0. 0.0 2. 0.03 2300. 3.40 82600. 71.43
_V'ATER 18.02 462. 0.22 13632. 100.00 6155. 99.97 65321, 96 .60 330446. 28.517
TOTALCHET) 210867. 100.00 13632. 100.00 6157 100.00 67621. 100.00f 115644. 100.00
LD MOL/HRCUIET * 9534.31 756.49 3641.65 3726.64 4697.30
MISCFD * 87.14 0.0 0.0 0.0 42 .80
Gy L] 0.0 27 .42 12.54 141.01 0.0
rerm ¥ 1503.00 0.0 0.0 0.0 43968.00
NOLECULAR WT % 22.12 18.02 18.02 18.15 264.62
BERSITY,LB/CU.FY L] 2.32 62.00 61.20 59.80 0.04
TCVISCOSITY,LB/FT-HR L] 0.05 1.64 1.43 1.31 0.05

<« NOIE:

FROPEQTEILS ON A SOLIDS-FREE .BASIS.

'0.0' NEARS VALUE NOT DETERMINED.
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6000 T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE ~ EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 12 OF 40
STREAM NUMDER 56 57 58 59 60
FLASH GAS FROM SHIFTED 5YNGAS SOUR WATER FROM SOUR WATER FROM TOTAL MAKEUP H2
DESCRIPVYION CALC SCRUB FL FRIOM SHIFT T0 COKER TO ASWS COKER 10 ASWS FROM SELEXCL TGO
DRUM - CALC KILN SE_EXOL H2 COMP & METH
PHASE v v L L v
TENFENATURE, DEG F 115.0 130.0 115.0 150.0 60.0
PRESSURE, PSIA 95.00 720.00 85.00 85.00 675.00
COMPONENTS MOL W¥ LB/HR WT% LA/HR WY% LB/HR NT% LB/HR WTZ% LB/HR WT%
[*"YDROGEN 2.C16 2. 16.67 15661. 5.36 0. 3.0 0. 0.0 16624. 62.64
N:TPROGEN 28.C2 1. 8.35 2515. 0.81 0. 3.0 0. 0.0 2368. 8.92
APGUN 40.CD 1. 8.33% 707, 0.23 0. 3.0 0. 0.0 705. 2.66
CARBON MONOXIDE 28 .C1 2. 16.67 5382, 2.05 0. D.0 0. 0.0 6307. 23.76
CARBON DIOXIDE 46 .CL 0. 0.0 277475, 89.26 1. 7.067 0. 0.0 3a4. 1.45
CARBONYL SULFIDE 60.6G7 0. 0.0 22. 0.01 D. J.0 0. 0.0 0. 0.9
HYDROGEN SULFIDE 36.CH% 0. 0.0 5587. 2.12 1. .07 0. 0.0 0. 0.9
ANMONITA 17.¢3 0. D.0 0. 0.0 0. 2.0 0. 0.0 0. 0.0
AUMOMIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. ).0 0. 0.0 0. 0.0
SULFUR DIOXIDE 66.CS 0. 0.0 Q. 0.0 D. 3.0 0. 0.0 0. 0.0
NETHANE 16.C% 3. 25 .00 153. 0.05 0. 3.0 1. 0.01 146. 0.55
— L THANE 30.¢7 2. 16.67 a. 0.0 0. 2.0 2. 0.01 0. 0.0
&\FROPANE 44.1D0 I. 8.33 a. 0.0 0. J.0 1. 0.0} 0. 0.0
~ BUTAHNE 58.12 0. 0.0 a. 0.0 D. 3.0 0. 0.0 0. 0.0
C5-400 DEG F 106.CD o, 0.0 0. 0.0 0. .0 0. 0.0 0. 0.0
400 ~ 650 DEG F 166.CD 0. 0.0 a. 0.0 0. 2.0 0. 0.0 0. 0.0
650 ~ 850 DEG F 240.(D 0. 0.0 a. 0.0 0. J.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. D.0 0. 0.0 0. ). 0 0. 0.0 0. 0.0
ASH/UHNCONV CAPBOH LR S 30 0. 0.0 Q. 0.0 0. 2.0 0. 0.0 0. 0.0
CEASHING SOLVEHNT 3% M M 0. 0.0 D. 0.0 0. J.0 0. 0.0 0. 0.0
HYDROGEHN CHLORIDE 36.¢6 0. 0.0 0. 0.0 0. J.0 0. 0.0 0. 0.0
OXYGEH 32.0¢0 0. 0.6 g. 0.0 D. 3.0 0. 0.0 0. 0.0
SUL FUR 32.C6 0. 0.0 o. 0.0 D. 3.0 0. 0.0 0. 0.0
COAL LELE S 0. 0.0 0. 0.0 0. 3.0 0. 0.0 0. 0.0
CUKE AN DK 0. 0.0 0. 0.0 D. J.0 2. 0.01 0. 0.0
L3210 0. 0.0 a. 0.0 D. 3.0 0. 0.0 0. 0.0
MM o 0. 0.0 0. 0.0 0. 2.0 0. 0.0 0. 0.0
363 0 0 0. 0.0 a. 0.0 D. J.0 0. 0.0 0. 0.0
TOTAL(CRY) 12. 100.00) 319502. 99.388 2 J.13 6. 0.04 26534 99.98
_WATER 18.C2 0. 0.0 360. 0.12 1535 93.87 13589. 99.96 06.02
TOTALCUET) 12. 100.00] 313862. 100.00 1557 10).00 13595 100.00 26540 100.00
LB MOL/HRCUET) L] 1.40 15127.62 85.24 |3 00603 % % % % 8591.49
t1SCFD * 0.01 137.8) 9.0 0.0 78.23
Gitnt X c.o0 0.0 3.10 27.560 0.0
ACIM * 1.52 2050.0) 0.0 0.0 1217.00
MOLECULAR WY % £.57 20.53 13.03 BRI EEEE] 3.09
__DENSITY,LB/CU.FT L] 0.13 2.5% 61.82 61.70 0.36
~VISCOSITY,LB/FT-HR * C.03 o.0% 1.50 1.21 0.02

X HOTE:
'0.0"'

PROPERTIES ON A SOLIDS-FRCE BASIS,
MEANS VALUE NOT DETERMINED.
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63

64
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PAGE 13 OF 40

65

ACID GAS FROM

C02 VENT GAS

CALC KILN. OFF

PROCESS COND

TO0TAL S.uW. T0

DESCRIPTION SELEXOL 1O FROM SELEXOL TO GAS TO CALCIHER FROM CSD 10 SRC ASWS
CLAUS SHIFT EXCH SCRUBRBER
PHASE . v v V+A L L
TEMPERATURE, DEG F 105.0 92.0 1650.0 110.0 0.0
PRESSURE, PSIA 24.50 20.00 14.40 15.00 0.0
COMPOHRENTS MOoL uT LB/HR WT% LB/HR Wiz LB/HR () 4 LB/HR Wrz LB/HR Wr
HYDROGEN 2.016 0. 0.0 37. 0.01 0. 0.0 0.. 0.0 2. 0.00
NITROGEN 28.02 0. 0.0 3J0421. 10.58| 229642. 65.00 0. 0.0 1. 0.00
ARGON 40.00 9. 8.0 2. 0.00 0. 0.0 0. 0.0 1. 0.00
CARDON MONOXIDE 28.01 0. 0.0 75. 0.03 " 0. 0.0 0. 0.0 2. 0.00
CAPBON DIOXIDE - 46 .01 20320. 73.99| 256771. 89.13¢ 33061. 9.36 0. 0.0 1663. 0.71
CARBOHYL SULFIDE 60.07 4. 0.01 18. 0.0 0. 0.0 . 0. 0.0 0. 0.0
HYD®DGEN SULF1DE 34.08 6586. 23.98 1. 0.00 0. 0.0 0. 0.0 3697. 1.60
AMI0H)A 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 3230. 1.40
ANTIONIUM CHLORIDE 53.49 0. 0.0 0. 6.0 0. 0.0 0. 0.0 288. 0.13
SULFUR DIOXIDE - 66.06 0. 0.0 0. 0.0 370. 06.10 0. 0.0 0. 0.0
NMETHANE 16.04 0. 0.0 7. 0.00 0. 0.0 0. 0.0 4. 0.00
N ETUANE 3o.o7 0. 0.0 0. 0.0 0. 0.0 0. 0.0 6. 0.00
o PROPANKE 46.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 8. 0.00
G BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 25. 0.01
€C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 210, 0.09
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F " 260.00 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
850+ DEG F : 425.00 0. 0.0 0. 0.0. 0. 0.9 0. 0.0 0. 0.0
ASH/UNCONV CARBDN LE 20 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
PEASHING SOLVEHD TRV NN 0. 0.0 0. 0.0 0. 0.0 9. 0.07 0. 0.0
HYDROGEN CHLORIDE 36 .46 0. 0.0 0. 0.0 0. 0.0 - 0. 0.0 0. 0.0
OXYGER 32.00 0. 0.0 0. 0.0 243877. 7.06 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL 2903 % 0 % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. g.0
CUYrE HRUNNN 0. 0.0 0. 0.0 12. 0.00 0. 6.0 0. 0.0
LA R 2] ] 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
LEE LY 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
(2R 2] ] 0. 0.0 9. g.¢ 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 26910. 97.99| 287332 99.97| 287962. 81.50 9. 0.07 9117. 3.96
_UATER 18.02 552. 2.01 91. 0.03 65352. 18.50 12098. 99.93| 221282. 96 .04
TNTALCHET) 27462, 100.00] 287423 100.00} 353314. 100.00 12107. 100.00} 230399 100.00
LB MOLSHPRCLIET) L] 685.66 6946 .95 0000 0 MK P06 360 06 36 3 M 12624.83
MMSCED L] 6.25 63.28 121.00 9.0 6.0
Gri * 0.0 0.0 0.0 24 .80 0.0
rCEn L] 2802.00 34100.00 347594.00 0.0 0.0
MOLECULAP WY * 40.05 41.37 3K A K WM A UMM NN NN 18.25
__PENSTIY,LB/CU.FT * 0.16 0.14 0.02 60.87 0.0
~VISCOSITY,LB/7FT-UR i 0.04 0.06 0.0 1.40 0.0

¥ NOIE:

PROPERTIES OH A SOLIDS-FREE BASIS.

0.0 NUANS VALUE NOT DETERMIHED.
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6000 T/D SRC-1 DEMO PLANT SUMMARY MATERIAL BALAMCE CASE - EBH AT LOW CONVERSION REV. BY 1CL,3/84 PAGE 16 OF 40
STREAM MUMBER 66 67 68 69 70
| 02 FROM ASU 10 - OFF GAS FROM LIGHT SRC FROM SOUR WATER FROM TOTAL HP GAS
DESCRIPTION ! GAT ASWS TO CLAUS CSD 10 SRC SRC TO ASWS FEED TO HP DEA
PUASE Vv v L L v
1CHPERATURE, DEG F 241 0 180.0 418.0 125.0 110.0
PRESSURE, PSIA I 60.00 2G.70 145.00 25.00 1840.00
|
COMPOMHENTS MOL WT LBAHR WT” LB/HR W% LB/HR W% LB/HR Wt LB/HR WT%
HYDROGEN 2.015 0 0.0 9. 0.08 0. 0.0 0. 0.0 206420, 15.85
HITPOGEN 28.02 50. 6.04 2. 0.02 0. c.0 a. 0.0 17193, 13.35
AFGON 40.00 707. 0.62 1. 0.01 0. c.o0 a. 0.0 2378. 1.85
CARBON MONOXIDE 23.01 0. 0.0 G, 0.0} 0. (.0 ¢. 0.0 19803. 15.37
CARTLON DIOXIDE 46.01 | 0. 0.0 2937. 24.69 0. .0 155¢C. 1.66 3459. 2.69
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 a. v.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 3780, 31.78 a. “.0 2372. 2.54 6686 . 5.19
ANNONITA 17.03 0. 0.0 34146. 28.70 a. 8.0 1971. 2.11 31. 0.02
ALEONTUM CHLORIDE 53.49 0. 0.0 0. 0.0 a. 8.0 8. 0.0 0.. 0.0
SULTU” DIOXIDE 66.06 0. 0.0 0. 0.0 [ 8.0 5. 0.0 0. 0.0
HETHANE 16.04 0. 0.0 5. 0.04 C. 9.0 0. 0.0 23598. 18.32
T‘tIHANE 30.07 0 0.0 6. 0.05 C. 2.0 9. 0.0 12208. 9.48
o FROFANE 494 .1¢ 0. 0.0 8. 0.07 G. 3.0 0. 0.0 8977. 6.97
- BUTANE 58.1¢2 0. 0.0 26. 0.20 o, 2.0 0. 0.0 6203. 4.82
C5-900 DEG F 106.0C 0. 0.0 0. 0.0 1. ).00 3. 0.0 7552. 5.86
4r0 - 650 DEG F 166 .0C 0. 0.0 0. 0.0 2176. 1).22 J. 0.0 6. 0.00
659 - 850 DEG F ' 2640.00 0. 0.0 0. 6.0 4644, 22.87 ). 0.0 0. 0.0
&850+ DEG F 425.00 0. 0.0 0. 0.0 13484. 65.40 2. 0.0 0. 0.0
ASH/7UNCONY CARBON NN K 0. 0.0 0. 0.0 [ I 9.0 0. 0.0 0. 0.0
“TASHING SOLVENT BN N 0. 0.0 0. 0.0 1. D.00 D. 0.0 0. 0.0
H.DNOGEN CHLORIDE 36.49¢6 0. 0.0 0. 0.0 0. D.0 195. 0.21 0. 0.0
0%YGEN 32.00 1127135. 99.33 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULIFUR 32.06 a. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
cOAlL T2 % % N a. 0.0 0. 0.0 9. 0.0 0. 0.0 0. 0.0
CUKE 3000 %% a. 0.0 0. 0.0 ). 0.0 0. 0.0 0. 0.0
L2 2 58 Q. 0.0 0. 0.0 ). 0.0 Q. 0.0 0. 0.0
LERE 2R 2 0. 0.0 0. 0.0 J. 0.0 0. 0.0 0. 0.0
EE R LS C. 0.0 0. 0.0 D. 0.0 0. 0.0 18 0.0
TOTAL(DRY) 113492. 100.00 106190 85.67 20306 100.00 6039 6.51{ 128514 99.78
_UWATER 18.02 0. 0.0 17064 14.33 0 0.0 87403 93.49 288 0.22
TOTALCHET) 113492 100.00 11894 100.00 20306 100..00 93492 1606.00( 128802 100.00
LB NOL/7HR(UET) » 35642.43 478 .49 RS R ERS 2] 5076.26 14060.33
MMSCFD » 32.27 q. 3¢ Q.0 0.0 128.10
Gi'M 4 9.0 0.0 39.33 1s64.91 0.0
ACFH ] 7395.00 219.87 6.0 0.0 817.00
MOLECULAR WT L] 3J2.04 264.86 N6 MO0 MM M 18 .42 ?.16
_DENSTIY, LB CU.FY ¥ ). 26 0.09% 64,38 £9.82 2.63
~VISCOSITY,LB/FT-HR 13 3.06 0.05 135.00 1.30 0.03

¥ HOTE: PROPENTIES ON

A

SOLIDS-FREE BASIS.

'6.0° MCAHS VALUE NOT DEIVERMINED.
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6000 T/D SRC-1 DEMO- PLANT SUNMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 15 OF 40
STREAM NUMBER 71 72 73 74 75
TOTAL LP GAS TOTAL H.P. DEA H.P. OFF GAS H.P. OFF GAS ACID GAS FROM
DESCRIPTION FEED TO DEA OFF GAS FROM DEA TO H2 FROM DEA TO HPU DEA/NHT TO CLAUS
) COMPR
PHASE v v v v v
TEMPERATURE, DEG F 110.0 110.0 110.0 110.0 115.0
PRESSURE, PSIA 100.00 1785.00 1785.00 1785.00 25.70
COMPOMENTS MOL WT LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR Wwrz
HYDRODGEN : 2.016 185. 1.63 20398. 17.24 6389. 17.24 164009. 17.24 1 0.01
NITROGEN 28.02 286. 2.53 17181. 14.52 5381. 164.52 11800. 164.52 1. 0.01
ARGON 40.00 27. 0.24 2376. 2.01 746, 2.01 1632. 2.01 0. 0.0
CARBUN MONOXIDE 28.01 326. 2.88 19783. 16.72 6196. 16.72 13587. 16.72 1. 0.01
CARBON DIOXIDE 46.01 238. 2.10 5. 0.00 2. 0.01 3. 0.00 3206. 29.89
CARBOWYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYCROGEN SULFIDE 36.08 646. 3.92 0. 0.0 0. 0.0 0. 0.0 7213, 67.25
AMIIOHTA 17.03 4. 0.04 0. 0.0 0, 0.0 0. 0.0 0. 0.0
AIIIOHIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 3272. 28.89 23567. 19.92 7381. 19.91 16186 . 19.92 1. 0.01
T ETHANE 30.07 18B8. 16.67 12188 10.30 3817. 10.30 8371. 10.30 1. 0.01
,3\PPOP&NE 44.10 1704. ©15.05 8963. 7.57 2808. 7.58 6155. 7.57 0. 0.0
N BUTAHE 58.12 1643, 164.51 6184. 5.23 1937. 5.23 4247. 5.23 0. 0.0
€5-4900 DEG F 106.00 1229. 10.85 7505. 6.364 2351. 6.36 5154. 6.34 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 6. 0.01 2. 0.01 9. 0.00 0. 0.0
650 - 850 DEG F 240.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG. F 425.00 0 0.0 |- 0. 0.0 0. 0.0 0. 6.0 0. 0.0
ASH/UNCONV CARBON LERE L] 0 0.0 0. 0.0 0.’ 0.0 0. 0.0 0. 0.0
DEASHING SOLVEMT WX X % 0 0.0 Q. 0.0 0.. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06. 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL LLELE] 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE LALLLLY 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LA 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LLLEEL 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LLLELE 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
VOTAL{DRY) 11246. 99.301.118156. 99.85 37008 99.85 81148. 99.85 10424 97.19
_VATER 18.02 79. 0.70 181.. 0.15 57. 0.15 124 0.15 301 81
INTALIWET) 11325. 100.00} 118337, 100.00 37065 100.00 81272 100.00 10725 100.00
tB MOL/7HR(WET) ) 482.62 13762.12 4310:.48 9451-.61 301.86
HMSCFD L 4. 41 125.35 39.26 86.09 2.75
Iy . L] 0.0 0.0 0.0 0.0 0.0
BCEM ] 482.0:0 826.60 258.90 . 567.70 1195.00
NOLECULAR WT L] 23.47 8.60 8.60 8.60 35.53
_DIHSTEY, LB/CU.FT % 0.39 2.39 2:39 2.39 ©0.15
=VISCOS'TY,.LB/FT-NR ) 0.063 0.03 0.03 0.03 0.03

¥ NOTE: FROPERTTES: ON A SOLIDS-FREE BASIS.
'0.0" MEANS VALUE: NOT DETERMINED.
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£000 T/D SPC-1 DEMD PLANY SUMMARY MATERIAL BALANCE CASE - EBH AT- LOW CONVERSION REV. BY T1CL,3/84 PAGE 16 OF
STREAM NUMBER 6 77 78 79 80
RESIDUAL FUEL SOUR H2G FLASH WATER BLEED WATER BLEED " RECYCLE H2 FROM
DESCRIPTION GAS FROM LPG TO GAS FROM SRC TO FROM DEA TO ASUIS FROI DEA TO ASWS HPU TO H2 COMPR
HPU FUEL GAS HDR CLAUS
PHASE v v L L v
TENPERATURE, DEG F 39.0 125.0 115.0 115.0 57.2
PRESSURE, PSIA 120.00 25.00 1806 .00 97.00 1700.00
COMPONENTS MOL WT LB/7HR W% LB/HR W% LB/HR WY LB/HR Wr% LB/HR WY%
HYDROGEN 2.016 193 1.66 0. 0.0 2. 0.901 0. 0.0 13486 34,246
NITROGEN 28 .32 1364. 11.74 0. 0.0 1. 0.01 0. 0.0 9918, 25.18
APGOM 490.00 247, 2.13 0. 0.0 1. 0.01 0. 0.0 1017. 2.58
CARBON MOHOXIDE 28 .61 1397. 12.03 0. 0.0 2. 0.01 0. 0.0 10028. 25.46
CARBON DIOXIDE 44 .01 0. 0.0 10. 27.78 39. 0.59 2. 0.05 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0. 0. 0.0 0. D.o 0. 0.0 0. 0.0
HYDROGEN SULFIDE 36.08 0. 0.0 24. 66.67 183, 1.21 6. 0.16 0. 0.0
AONTA 17.83 0. 0.0 0. 0.0 3. p.21 4. 0.11 0. 0.0
AMIIOHIUM CHLORIEDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.86 D. 0.0 0. 0.0 0. D.0 0. 0.0 0. 0.0
METHANE 16 .84 4457. 38.137 0. 0.0 3. 0.02 0. 0.0 4906 . 12.45
T ETHANE 3n.e7 3114. 26 .81 0. 0.0 2. D.01 0. 0.0 34, 0.09
o PROPANE 64 .0 809. 6.97 a. 0.0 1. D.o1 0. 0.0 2. 0.91
G BUTANE 58.12 34. 0.29 0. ¢.0 0. D.0 0. 0.0 0. 0.0
€5-400 DEG F 106.00 0. 0.0 0. 0.0 0. D.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 g. 0.0 0. 0.0
650 - 850 DEG F 290. 80 0. 0.0 Q. 0.0 0. D.oO 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0 .
ASH/UNCONV CARDON LR R R L 0. 0.0 Q. 0.0 0. D.0 0. 0.0 0. 0.0
NDEASHING SOLVENT 000 M W g. 0.0 q. 0.0 0. 3.0 0. 0.0 0. 0.0
HYDNOGEN CHLORIDE 36.4986 6. 0.0 Q. 0.0 0. D.0 0. 0.0 0. 0.0
OXYGEn 3J2.00 0. ‘0.0 Q. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 a. 0.0 0. 3.0 0. 0.0 0. 0.0
COAL 2206 B 0. 0.0 0. 0.0 0. J.o 0. 0.0 0. 0.0
CUOKE 06 M XM 0. 0.0 0. 0.0 0. 3.0 0. 0.0 0. 0.0
306 M 3¢ 0t 0. 0.0 Q. 0.0 D. .0 0. 0.0 0. 0.0
L322 2] 0. 0.0 0. 0.0 0. J.0 0. 0.0 0. 0.0
LR R 0. 0.0 0. 0.0 0. J.0 0. 0.0 0. 0.0
TOTAL(DRY) 11615 100.00 36. 96 .44 35 2.08 12. 0.33 39391 100.00
WATER 18.02 0.0 2. 5.56 14801 97.92 3654. 99.67 1] 0.0
TT10TALCUET) 11615 100.00 36. 100.00 1516 100.00 3€66 100.00 39391 100.00
LB MOL/HRQUET) " 600.82 1.0% 831.98 203.23 7733.91
MIISCFD * 5.47 D.01 0.0 6.0 70.44
GI'M % 0.0 D.o 31,15 7.53 0.0
ACETE ] 486.80 4.32 0.0 0.0 450.40
NOLECULAR WY * 19.31 34.53 18.17 18.04 5.09
D*NSITY,LB/CU.FT ] 0.40 9.13 €60.52 60.68 1.46
VISCOSITY,.LD/FT-HP * 0.03% 8.03 1.36 -1.38 0.03

¥ HOJE:
'‘p.e’

FROFERTIES CGH

neavs

A SOLIDS-FREE BASIS.

VYAIUF NOT RETERNLINLID.
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6000 - T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT L:O0W CONVERSION REV. BY TCL,3/84 PAGE 17 GOF 40
STREAM NUMBER ’ 81 82 83 84 85
REJECT GAS FROM REACTIVATOR K70 COMD FROM LIQUID AROMATICS MAYE UP H2 FROM
DESCRIPTION HPU T0 LPG . GAS FROM LPG TO: BSRU 10 ASWS FROM HPU TO SELEXOL TO H2
HPU NC-POF. COMPR
PHASE v v L L v
TENFERATURE, DEG F . 57.2 . 189.0 0.0 102.0 60.0
PRESSURE, PSIA 20.00 120.00 0.0 80.00. 675.00
COMPONENTS MOL WT LB/HR Wr% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR’ WT%
HYDROGEN 2.016 475. 1.40 282. 1.66 0. 0.0 0. 0.0 10117. 62.64
NITROGEN c8.02 3360. 9.87 1996. 11.74 0. 0.0 0. 0.0 1441, 8.92
ARCON €0.00 603. 1.79 36l. 2.12 0. 0.0 0. 0.0 629. 2.66
'C/RBON MONOXIDE c8.01 3442, 10.11 2045. 12.03 0. 0.0 0. 0.0 3838.. 23.76
CARBOH DIOXIDE t4.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 236. 1.45
CARBOHYL SULFIDE- €0.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 364.08 0. 0.0 0. 0.0 -0 0.0 . 0. 0.0 0. 6.0
AMMIONTA 17.0% 0. - 0.0 0. 0.0. 0. 0.0 0. 0.0 0. 0.0
AGHIOHTIUM CHLCGRIDE 53.49 . 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULITUR DIOXIDE 64.06 0. 0.0 - 0. 0.0 0. 0.0 0. 0.0 0. 6.0
" METIANE 16.04 10981. 32.25 6524 38.38 0. 0.0 1. 0.03 89. 0.55
oy ETHANE 3jo.07 7679 22.55 4559. 26 .82 2. 0.68 6. 0.18 0. 0.0
~ PROPANE 44.10 . 5043, 14.81 1183. 6.96 6. 2.05 40. 1.21 0. 0.0
BUTANE . 58.12 2297. 6.75 50. 0.29 25. 8.56 228. 6.90 0. 0.0
C5-400 DEG F 106.00 163. .48 0. 0.0 210. 71.92 3024. 91.55 0. 0.0
400 - 650 DEG F 166.00 - 0. 0.0 0. 0.0 8. 0.0 4. 0.12 0. 0.0
650 - 850 LEG F 260,00 0. 0.0 0. 0.0 0. .0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASHSUHCUNV CARBON HOE MK 0. 0.0 . 0. 0.0 0. 0.0 0.. 0.0 0. 0.0
DEASHING SOLVENT LR 2R 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEH 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0-. 0.0 0. 0.0
COAL [ 322 X ] ] 0 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE - LA R L] 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
. LERS R ] 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LA 00} 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
23 L L 0 0.0 0. 0.0 V. 0. 0.0 0. 0.0 0. 0.0
TOTALCDRY) 34048. 100.00 17000 100.00 243. 83.22 3303 100.00 16148. 99.98
_WATER 18.02 0. 0.0 0 0.0 49. 16.78 0.0 4. 0.02
10T4LCUET) 34048. 100-.00 17000 100.00 292. 100.00 3303 100.00 16152. 100.00
LB MOL/HR(NET) L] i589.00 879.18 5.33 33.64 5228.60
HNSCFD " 15.13 8.01 0.0 0.0 47.63
Gkn ¥ 0.0 0.0 0.0 8.36 0.0
ACEI ) 7641.00 710.20 0.0 0.0 740.80
MOLECULAP WT " 21.43 19.34 56.795 98.17 3.09
DENHSTITY,LB/CU.FT * 0.07 0.40 0.0 49.264 0.36
TZVISCOSITY,LR/FT-HE: ¥ 0.03 0.03 0.0 0.76 0.02

« NOTE: FROPCFTICS OH A SOLTD5-FREE BASIS.
'0.0° MEANS VALUE HOT DETERMINLD.
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6000 T/D SPC-I DEMO PLAKT SUMMARY MATERIAL BALAHCE CASE - EBH AT LOW CINVERSION REV. BY 1CL,3/8¢ PAGE 18 OF 40
STREAM NUMRER 86 87 88 89 90
RECYCLE + MAKEUP MAKEUP 12 FROM SOUR WATER FRGON NNETHANATED H2 METHANATED H2
DESCRIPTION M2 FROM H2 SELEXOL TO METH BSFU 10 ASWS FROM METH Y0 EBH FROM METH TO NHT
CONFR TO SRC
PHASE v v L v v
TENMFEPATURE, DEG F 224.0 60.0 147.0 100.0 100.0
FTRESSURE, PSIA 2965.00 675.00 0.0 615.00 615.00
CONPOMENTS MOL UT LB/HR WX LB-HR WT% LB/HR WT% LB/HR: WT% LB/HR WT%
HYDROGEN- 2.016 29792 32.32 6507. 62.64 0. 0.0 4799, 67.87 1152. 68.17
NITROGEN - 28 02 16712. 18.13 927. 8.92 0. 0.0 748. 10.58 179. 10.59
ARGON 40 00 2182. 2.37 276. 2.66 0. 0.0 2264. J. 17 52. 3.08
CAPRON MONOXIDE 28 01 19986. 21.58 2459, 23.77 0. 0.0 0. 0.0 0. 0.0
CAEBON DIOXIDZ 44 01 231. 0.25 150. 1.44 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0- 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 3J4.08 Q. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ALTIONTA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
A:TI0MIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE . 64.06 Q. 0.D 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE ’ 16 .04 123764 13.32 37. 0.55 0. 0.0 1231. 17.41 291. 17.22
— 1 )IHE 30.07 3851. 4.18 0. e.0 0. 0.0 0. 0.0 0. 0.0
o | ROPANE 44 .10 2810. 3.45 0. 0.0 . 0. 0.0 0. 0.0 0. 0.0
o PBUTANE 58.12 1937 2.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 2315. 2.3%1 0. 0.0 0. 0.0 0. 0.0 0. 0.0
4n0 - 650 DEG F 166.00 0. 0.2 0. 0.0 0. 0.0 0. 0.0 0. 0.0
€50 - 850 DEG F 240.00 0. 0.1 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.1 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UHCONV CARBON LR R 0. 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CEASHING SOLVEMT HX W KK 0. 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.1 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYCLN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 6.0 0 0.0 0. 0.0 0. 0.0 0. 0.0
COAL MM H M 0. 0.0 0. 0.9 0. 0.0 | 0. 0.0 0. 0.0
COYE (AR RR Y] 0. 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ISR EE ] 0. 0.8 0. 0.0 0. 0.0 0. 0.0 0. 0.0
XK 0. - 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
I EERES 0. 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 92190 100.@0 10386 99.98 0 0.0 7002. 99.02 1674, 99.05
_VMATER 18.02 0 0.8 0.02 9336 100.00 "69. 0.98 16. 0.95
TOTAL(UET) 921930 100.80 10388 100.00 9336 100.00 7071. 1006.00 1690. 100.00
LB NOL/7HR(UET) g 17155.92 31362.B8 518.09 i 2493.33 598.15
MWASCFD ] 156.35 30.63 0.0 i 22.171 5.45
6 n 4 0.0 0.0 19.54 | 0.0 0.0
ACER % 733.640 476.90 0.0 | 415.80 99.75
MOLLCULAR WT E; 5.37 3.09 18.02 | 2.84 2.83
_DIENSTIY, LB/CU._FT € 1.96 0.36 59.60 | 0.28 0.28
~VISENSITY,LB/FT-HR * 0.03 . 0.02 1.28 = 0.02 0.02

* IOTE:
'G.0"

PYOPERTIES OM A SOLIDS-FREE BASIS.
NEANS VALUE ROV DETERMIHNED.
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6000 T/D SRC-1 DEMO PLANY SUMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSIOM REV. BY TCL,3/84 PAGE 19 OF 40
STREAM NUNBER 91 92 93 94 95
WASTE CAUSTIC S“PRODUCT FROM YAIL GAS FROM M.0. PROD FROM M.0. PRODUCT -
DESCRIPTION FROM DEA TO BSRU 10 CLAUS CLAUS 10 BSRU NC-POF FROM HOF-POF
CALCINER
FITASE ‘ L 1 v T 1
TENPERATURE, DEG F 115.0 0.0 280.0 315.0 340.0
PRESSURE, PSIA 1827.00 0.0 17.50 140.00 125.00
CONPONENTS MoL WT LB/FR WT% LB/HR WT% LB/HR WT% LB/HR WY LB/HR WT%
HYDROGEN 2.016 2. 0.01 0. 0.0 97. 0.12 0. 0.0 0. 0.0
NITROGEN 28.02 1. 0.01 0. 6.0 38955. 47.27 0. 0.0 0. 0.0
ARGOM 40.00 1. 0.0] 0. 0.0 625. 0.76 0. 0.0 0. 0.0
CAFRON MONOXIDE 28.01 2. 6.01 0. 0.0 1384. 1.68 0. 0.0 0. 0.0
CAFBOH DIOXIDE 44.01 0. 0.0 0. 0.0 24426 . 29.64 0. 0.0 0. 0.9
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 24 0.03 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 600. 0.73 0. 0.0 0. 0.0
ANOHTA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AUZITHIUM CHLORIDE 53.49 0. 0.0 0. 8.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 496. 0.60 0. 0.0 0. 0.0
METHANE 16.04 3. 0.02 0. 0.0 0. 0.0 0. 0.0 0. 0.0
T ETHANE 30.07 2. 8.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0
o FROMANE 44.10 1. 0.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0
© gyrahe 58.12 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
€5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 3864, 10.99 490, 0.13
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 30510. 86.80| 26696, 84.94
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 762. 2.117 4691 . 14.92
8504 DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 3. 0.01 4. 8.01
ASH/UNCONV CARBON TLLET 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASIING SOLVEMT NENNWN 0. 0.0 0. 0.0 0. 0.0 10. 0.03 0. 0.0
HYDFEOGEY CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 1. 0.00 0. 9.0 0. 0.0
SULFUR 32.06 0. 0.0 902. 100.00 80. 0.10f 0. 0.0 0. 0.0
COAL N N 0. 0.0 -0, 0.0 0. 0.0 0. 0.0 0. 0.0
COKE R 0. 9.0 0. 9.0 0. 0.0 0. 0.0 0. 0.0
CAUSTIC 40.00 675. 4.14 0. 0.0 0. 0.0 0. 0.0 0. 0.0
N 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OOEHH N 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL{DRY) 687. 4.22 902 100.00| 66683. 80.92| 35149 100.00| 31431 100.00
_WATER 18.02 15607 . 95.78 0 .0 | 15729, 19.08 0 0.0 0 0.0
1NTALCUET) 16294 . 100.00 902 100.00| 82417. 100.60} - 35149 100.00) 316431 100.00
LB MOL/HR(HET) * 884 .37 28.13 2959.56 R MO 180.75
MISCFD * 0.0 0.0 27.06 0.0 0.0
crn * 32.80 0.0 0.0 82.60 70.63
ACFN * 0.0 0.0 22423.00 0.0 0.0
HOLECYLAR WT % 18.42 32.06 27.85 TELAT IR 173.89
_DENSTTY,LB/CY.FT * 61.990 0.0 0.06 53.06 55.49
ZVISCO3ITY,LB/7FT-HR « 1.36 0.0 0.05 1.50 1.93

¢« HOTE:
‘0.0

PROPERTEES OH A SOLIDS-FYREE BASIS.

MEANS VALUE NUOT DETERITIHNED.



6000 T/D SRC-I DEMO PLANT -SUMMARY MATERIAL BALANCE CASE - EBH. AT tOuW CONVERSION REV. BY TCL,3/84 PAGE 20 OF -
STREAM NUMBER a6 97 93 99 100
REACT F.G. FRON TOTAL FUEL GAS RECOJERED C.5° COAL TO
DESCRIPTION HPU - K70 FPOT 10 FROM HPU TO FROM NRSR TO CSD PULVERIZER
F.G. HEADER F.G. HEADER . :
FHASE v BN v e | S S
TENPERATURE, DEG F 1¢o.0 - . 100.0 - ' 40.0 L ' 0.0 D.0
PRESSURE, PSIA . 105,00 105.09 ] 62.00 0.0 D.o
COMPONENTS MOL M7 LB/HE WTZ LB/HR . WTX LB/HR WTX 1B/HR “WT% LB/HR WT
HYDROGEN 2.016 282. 1.66 330. 1.44 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28:02 1996., 11.74: 2071, 9.03 T 0.0 0. 0.0 0. 0.0
ARGON 40.00 361. 2.12 368. 1.604 Q. 0.0 0. 0.0 0. 0.9
CARBON MONOXIDE '28.01 2045. 12.0% 2162. 9.42 D. 0.0 ‘0. 0.0 0. 0.0
CAPDON DIOXIDE 44 .01 0. 0.0 ¢ 3. 0.01 g. 0.0 0. 0.0 0. 0.0
CAPBOHYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.9
HYDROGEN - SULFIDE 36.08 - 0. 0.0 - 0. 0.9 0. 0.0 0. 0.0 0. 0.0
ALMONITA [ 17.03 9. D.0 . 0. 0.0. 9. 0.0 0. 0.0 0. 0.0
AlIOHIUM CHLORIDE 53.¢9 0. 0.0 D. 0.0 0. 0.¢ 0. 0.0 0. 0.6
SULFUR DIOXIDE 66.06 Q. 0.0 0. 0.9 0. 9.0 0. 0.0 0. 0.0
NETHANE 16 .06 6524 38.138] 6822. 29.71 0. 0.0 0. 0.0 0. 0.0
T‘.EIHANE 30.¢7 4559, 26 .82 5211. 22.69 0. 0.0 0. 0.0 0. 0.0
~ PROPANE 44.10 1183. 6.96 225%. 9.81 0. 0.0 0. 0.0 0. 0.0
© BYTANHE 58.12 50. 0.29 1772 7.72 0. 0.0 0. 0.0 0. 0.0 -
€5-400 DEG F 106.0D 0. 0.0 1967. 8.57 0. 0.0 ¢ 0. 0.0 . 0. 0.0
600 - 650 DEG F 166.0D 0. 0.0 0. 0.0 0. 0.0 0.- 0.0 0. 0.0
650 - 850 DEG F- 240.6GD 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
350+ DEG F 425.00 0. 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON 0% 0 Mot 0. 0.0 0. 0.0 0. 0.0 0. D.0 0. 0.0
RPIASHING SOLVENT HNMNN N 0. 0.0 0. 0.0 892. 190.00 0. 0.0 0. 0.0
HrDROGEN CHLORIDE. 36.45 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
0XYGEN 3J2.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR » 32.05 0. 0.0 - 0. 0.0 0. 0.0 0. 0.0 . 8. 0.0
COAL LR LL 0. 0.0 0. 0.0 0. 0.0 0. 0.0 503021. 88.50
CIKE - LELE L I 0. 0.0 0. 0.0 8. 0.0 0. 9.0 | 0. 0.0
LEAE RN 0. 0.0. 0. 0.0 Q. 0.0 0. 0.0 0. 0.0
LLER L 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
WM 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 17000 100.00! 22961. 100:00 892. 100.00 0 0.0 503021 88.50
_MWATER 18.02 ] 0.0 0. .0 0. 0.0 0 0.0 65364 11.50
TOTALCWET) 170049 160.00 22961 100.900 862. 180.00° 0 0.0 568385 100.00
LB MOL/HRC(UET) % 879.18 1022.87° Y1323 211 0.0 TI1iiTiLt
MIISCFD " 3.01 9.32 0.0 gc.0 0.0
6rn L] a.0 0.0 2.02 0.0 0.0
ACKEM L 823.90 959. 39 0.0 0.0 0.0
MUOLECULAR WT - L 19.234 22.45 523830232 0.0 LA LARE
_DENSTITY,LB/CU.FT ] 0.134 0.49 54.99 0.0 0.0
~VISCOSITY,LD/FT-HR » 0.03 0.05 0.99 0.0 0.0

V. D. VAKIL,6/83
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6000 T/D SRC-I DEMO FLANT SUMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 21 OF 40
STREAM NUMBER 101 102 103 104 105
TREATED H20 10 STEAM T0 DEA STEAM 10 SRC L[PG PRODUCT PURE N2 70 SRC -
DESCRIPTION SRC
PHASE C v v T v
TEHPERATURE, DEG F 88.0 307.6 356.0 98.0 100.0
PRESSURE, PSIA 30.00 75.00 150.00 250.00 14.70
COMPONENTS MoL ut LB/HR W% LB/HR  WTX LB/HR  -uWTX LB/HR  WT% "LB/HR W%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
NITROGEN 28.02 0. 0.0 0. 0.0 0. 0.0 0 0.0 401. 100.00
ARCON 40.00 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
CARBON DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
CARBONTL SULFIDE 60.07 0. 0.0 | 0. 0.0 0. 0.0 0 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
AFTIONTA - 17.03 0. 0.0 0. 0.0 0. 0.0 0 0.0 0.. 0.0
AIIONIUM CHLORIDE 5349 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
SULFUR _DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
METHANE 16.04 0. 0:0 0. 0.0 0. 0.0 - 0 0.0 0. 0.0
v ETIANE 30.07 0. 0.0 0. 0.0 0. 0.0 6. - 0.11 0. 0.0
1. PROFARE 44.10 0. 0.0 0. 0.0 0. 0.0 3051. .56.16 0. 0.0
= BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 | - 2213. 40.73 0. 0.0
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 163. 3.00 0. 0.0
400 - 550 DEG F 166.00 0. 0.0 - 0. 0:0 0. 0.0° 0. 0.0 0. 0.0
650 - 350 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
" 850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0- 0 0. 0.0 0. 0.0
ASH/UNCONV CARBON  XX¥xxx - 0. 0.0 : 0. 0.0 0. 0.0 0. 0.9 0. 0.0
DEASHING SOLVENT KNNNN N 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 | 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. - 0.0 0. 0.0 | 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.:06 - 0. 0.0 . 0. 0.0 | 0. 0. 0; 0. 0.0 0. 0.0
. LOAL CORRAHNN 0. 0.0 0. S I E 0.0 0. 0.0 0. 0.0°
. CNKE KAHHNH 0. 0.0 0. 0:0 -0 0.0 0. 0.0 0. 0.0
HXMUMR - - 0. 0.0 0. 0.0 0. 0.0 - 0 0.0 0. 0.0~
EMK NN 0. ¢.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
. XUNNNN, 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
. . Qi . :
- TOTALCDRY) 0. 0.0 0 0.0 |, 0 0.0 | 5433 100.00 401 100.00
_VIATER 18.02 39723. 100.00| 28750 100.00f 3168 100.00 - 0.0 0 0.0 -
TTOTALCLET) 39723 100.00f. 28750. "<+ 100.00| 3168 100.00f 5433 100..00 401 100.00
LB MOL/HRC(WET) " 2204.39 1595:45 175.80 109.00 14.31
FNSCFD " 0.0 0.0 1.60 0.0 0.13
GFH X 80.00 0.0 0.0 21.49 0.0 :
ACFM " 0.0 2786.80 163.40 0.0 - 96.90
MOLECULAR WT " 18.02 18.02 18.02 49.85 28.02
_DENSITY,LB/CU.FT " 62.13 : 0.17- 0.32 31.52 0.07
=VISCOSITY,LB/FT-HR " 2.42 0.04 0.04 0.26 0.04

¥ NOTE: PROTERTIES O A SOLIDS-TREE BASIS. - -

- '0.0" MEANS VALUE NOT DETERITINED.
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6000 T/D SRC-I DEMO PLANT SUMMARY MATEREAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 22 OF 40
STREAM NUMBER 106 107 108 109 110
"TOTAL M.0. PROD TOTAL H.OQ. PROD STEAM "0 VENT FROM SRC NAPHTHA PRODUCT
DESCRIPTION FROM HOF/NC-POF FROY HOF-POF METHANATION
FROIM U0
PHASE L L v v L
TENPERATURE, DEG F 180.9 180.0 0.0 135.0 115.0
PRESSURE, PSIA 315.00 115.00 0.0 14.70 65.00
-COMPONENTS MOL WT LB/HR MT% LB/HR WT% LBsHR WT% LB/HR Wi% LB/HR WT%
* HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HITROGEN 28.02 0. 0.9 0. 0.0 0. 0.9 3g2. 68.71 0. 0.0
APGON 40.00 0. 0.0 0. 0.0 0.. 0.0 1. 0.18 0. 0.0
CARBON MONOXIDE 28.01 0. 0.9 0. 0.0 0. 3.0 5. 0.90 0. 0.0
CAPBON DIOXIDE 64.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.067 0. 0.9 0. 0.0 0. 0.9 0. 0.0 0. 0.0
HYDROGEMN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 3. 0.54 0. 0.0
AMMONTA 17.03 0. 0.0 0. 0.0 0 0.0 0. 0.0 0. 0.0
AMMONIUM CHLORIDE 53.49 0. 0.0 0. 0.0 - 0. 0.0 0. 0.0 0. 0.0
‘SULFUR DIOXIDE 646.06 0. 0.0 0. 0.0 0 0.0 0. 0.0 0. 0.0
METHAHE 16.04 0. 0.9 0. 0.0 0 0.9 0. 0.0 0. 0.0
— CTHANE 30.407 0. 0.0 0. 0.0 0. 0.0 G. 0.72 0. 0.0
+ PROPANE 66.10 0. 0.9 0. 0.0 0. 0.9 8. 1.44 0. 0.0
;j BUTANE 58.12 0. 0.9 0. 0.0 0. 0.0 20. 3J.60 0. 0.0
C5-400 DEG F 16 .00 3%04. 5.86 0. 6.0 0. 0.0 60. 10.79 45666 . 100.00
400 - 650 DEG F 166.00 57206. 85.92 Bl4. 6.34 0 0.0 €. 1.08 0. 0.0
650 - 850 DEG F 240.00 5453, 8.19 10479, 81.59 0 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 7. 0.01 1550. 12.07 0. 0.0 0. 0.0 0. 0.0
ASH/UHCONV CARBON HHA NN KR 0. 0.0 0. 0.0 0 0.0 0. 0.0 0. 0.0
DEASHIHG SOLVENT ¥R K M ¥ 10. 0.02 0. 0.0 0. 0.0 0. 0.0 0. 0.0
-HYCROCEH CHLORIDE 16..46 0. 0.0 0. 0.0 0. 0.9 0. 0.0 0. 0.0
"OXYGEH 32.00 0. 0.0 0. 0.0 0 0.0 0. 0.0 0. 0.0
SULFUR 12.06 0. 0.9 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL LEERE R 0. 0.0 0. 0.0 0 0.0 0. 0.0 0. 0.0
COKE 36K M % 0. 0.0 0. 0.0 0 0.0 0. 0.0 0. 0.0
0% R 0. 0.0 0. 0.0 0 0.0 0. 0.0 0. 0.0
M 2% K 0. 0.0 0. 0.0 0 0.0 [ 0.0 0. 0.0
956 9 MK 0. 0.0 0. 0.0 0. 6.0 c. 0.0 0. 0.0
TOTAL(DRY) 66580 100.00 12843 100.00 0 0.¢ 489. 87.95 45666 i00.00
_VATER 18.02 .0 0 0.0 0 0.0 67. 12.05 0 0.0
TOTALCKHET) 66580 100.00 12843 100.00 0 0.0 556. 100.00 45666 100.00
LB MOL/HR(WET) * 302NN D K 52.21 0.0 18.90 430.81
MMSCFD ] 0.C 0.0 0.0 §.17 0.0
G X 141.C0 23.34 0.0 0.0 114.10
ACIM L] 0.C 0.0 0.0 158.10 0.0
MOLECULAR WT * 396 2 63 M M m M 245.97 0.0 25.4641 106.00
__DENSITY,LB/CU.FT ¥ 58 .E7 68.59 0.0 0.06 49.90
~VISCOSITY,LB/FT-HR * 3.70 40.10 0.0 0.04 0.0

¥ HOTE:
‘0.0

PROPERTIES ON A S0LIDS-FREE BASIS.

MEANS VALLZ HOT DETER'IINED.
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6000 Ts/D SRC-T TCEMO PLANT SUMMARY. MATERIAL BALANCE CASE - EBH AT .LOW CONVERSION REV. BY TCL,3/84 PAGE 23 - OF
STREAM NUMBER 111 112 113 116 115
STEAM. TO HOF-POF F.G. FROIM NHT Ms/U C5 10 CSD STEAM TO CSD FUMES FROM
DESCRIPTION SOLIDIF
PHASE v v L v v
TENPERATURE, DEG F 356.0 115.0 70.0 308.0 497.0
PRESSURE, PSIA 145.00 88.00 115.00 75.00 14.70
COMPONENTS MOL WY LB/HR WT% -LB/HR WY LB/HR WT% LB/HR “WT% LB/HR WT%
HYDROGEMN 2.016 0. 0.0 280. 26.79 0. 0.0 0. 0.0 0. 0.0
HITROGEH 28.02 0. 0.0 179. 17.13 0. 0.0 0. 0.0 0. 0.0
ARGON 40.00 0. 0.0 52. 4.98 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBUN DIOXIDE 44.01 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULF.IDE 60.07 0. 0.0 0. 0.0 0. .0.0 0. 0.0 0. 0.0
HYDRUGZN SULFIDE 34.08 0. 0.0 8. 0.77 0. 0.0 0. 0.0 0. 0.0
ANMOHTA 17:03 0. 0.0 0. 0.0 0. -0.0 g. 0.0 0. 0.0
ANIONTUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR -DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16 .04 0. 0.0 316. 30.24 0. 0.0 0. 0.0 0. 0.0
" ETHANE 30.07 0. 0.0 59. 5.65 0. 0.0 0. 0.0 0. 0.0
~IPROPANE T44.10 0. 0.0 81. 7.75 0. 0.0 0. 0.0 0. 0.0
“RUTANE 58.12 0. 0.0 57. 5.45 0. 0.0 0. 0.0 0. 0.0
-C5-400 -DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0 .
400 - 550 .DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 41. 21.58
650 - 850 DEG F 2640.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 149. 78.42
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCOHV CARBOH LEE SRS 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
PEASHING SOLVENT LR 3} 0. 0.0 0. 0.0 604, 100-.00 0. 0.0 0. 0.0
IHYDROGEN CHLORIDE 36.46 0. - 0.0 0. 0.0 0. 0.0 0. 0.0 ° 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
GAL LEEEES 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LOKE WK K 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LR R R R 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
02 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
LEE S 2 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 0. 0.0 1032. 98.76 604 . 100.00 0. 0.0 190 100.00
_UATER 18.02 6060 100°. 00 13. 1.24 0. 0.0 12098. 100.00 0 8.0
TOTAL(HET) 600 100.00 1045. 100.00 606. 100.00 12098 100.00 190 100.00
LB NOL/HR(WET) % 33.30 172.01 LEREEE LR 671.37 0.87
Mi1SCFD ] 0.30 1.63 0.0 6.12 0.01
GI'M ] 0.0 0.0 1.40 0.0 0.0
ACFI * 31.20 210.00 0.0 1197.00 1.99
MOLECULAR WT * 18.02 6.08 LE L ER SRR 18.02 218.94
__DENSITY,LB/CU.FT L] 0.32 0.08 53.60 0.17 1.59
~Y1SCOSITY,LB/FT-HR ] 1.02 0.0 1.45 0.03 0.01

% HOTE:
'0.0°

PROFERTIES ON A SOULIDS-FREE BASIS.

MELNS VALUE HOT DETERMIMED.




T. D. VAKIL,6/83
6000 T/D SRC-T DEMO PLANT SUNMARY MATERIAL' BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 24 OF 40
STREAM ' NUMBER 116 1n7 118 119 120
PURE RZ 10 DPU PROC WATER 10 VENT _FRON ASWS SLUDGE 10 | PURGE N2 FROM
DESCRIPTION : D>y ‘ PULVERIZER uso NRSR .TO ATH
PHASE v - v SU v
TENPERATURE, DEG F 77.0 ' . '63.0 : 0.0 _ 250.0 396.0
PRESSURE, PSIA 94.50 23.00 0.0.° . 40.00 23.30
CONMPONENTS MoL WT LB/HR  WT% LB/HR  WTZ% , LB/HR % LB/HR W% LB/HR W%
HYDROGEN 2.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 2700. 100.00 0. 0.0 0. 00 0. 0.0 3213. 77.07
ARGON 40.00 0 0.0 0. 0.0 0. 9.0 0. 0.0 0. 0.0
"CARRON MONOXIDE 28.01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 0 0.0 0. 0.0 0. 0.0 f 0. 0.0 0. 0.0
CARBONYL -SULFIDE 60.07 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AITIONT A 17.02 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIONIUM- CHLORIDE 53.4% 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0 0.0 0. 0.0 | 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— ETHANE 30.07 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
1, PROPANE 4610 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
S BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 ‘0. 0.0
€5-400 DEG F 106.0G 0. 0.0 0. 0:0 0. 0.0 14. 0.16 0. 0.0
400 - 650 DEG F 166 .00 0 0.0 0. 0.0 0: 0:0 0. 0.0 0. 0.0
650 - 850 DEG F 240.0¢ 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 625.0€ 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON  XXXXxXx 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT KXHXHR 0 0.0 0. 0.0 0. 0.0 0. 0.0 116. 2.78
HYDROGEN CHLORIDE 36. 46 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
0XYGEN 32:0¢ 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR . 32.06 0 0.0 0. 0.0 0: 0.0 0. 0.0 0. 0.0
COAL KXNNX N 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
' COKE HNRH X 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CACOH)2 74.1¢ 0 0.0 0. 0.0. 0. 0.0 216. 2.44 0. 0.0
R Ll 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NN 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTALCDRY) 2700. 100.00 0 0.0 0. 0.0 230 2.60] 3329 79.85
_VATER 18.02 0. 0.0 | 11023 100.00| . 55481. 100.00f 862 97.40 840 20.15
TOTALCWET) - 2700. 100.00] " 11923 100.00| 55481 100.00| 8855. . 100.00{ 4169 100.00
LB MOL/HR(WET) * 96. 36 511.71 3078.86- 481.68 HHXHNHNKN N
MISCFD * 0.88 0.0 28.04 0.0 0.0
CPM * 0.0 ' t1.00 0.0 - 19.00 0.0
ACFM . 98.00 0.0 0.0 0.0 0.0
MOLECULAR WT * 28.02 : 18.02 . 18.02 © 18.38 RHRUNNNAN
_DENSITY,LB/CU.FT * 0.46 : $2.31 - 0.0 59.89 0.07
~VISCOSITY,LB/FT-HR X 0. 04 1 2.42 0.0 0.58 0.05

¥ HOTE: PROPERTIES OH & SCLIDS-FREE B/SIS.
. '0.0' MEAHS VALUE NOT DETERMIKED.
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6000 T/D SRC-1 DEHO PLANT SUMNARY HATERIAL BALANCE CASE - :EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 25 .OF 40
STREAM ‘NUMBER 121 122 123 124 12%
. COND- FROM NRSR STEAM T0 GKT -PURE N2 TO GKT PROC H20 10 RGC AIR V0O CALCINPR
DESCRIPTION T0 LIWT -
PHASE - L v v L v
TEMPERATURE, DEG F 92.4 267.0 77.0 62.0 60.0.
"PRESSURE, PSIA $2.00 40.00 964 .25 -95.00 14.50
COMPOMENTS MOL MWT LB/7HE WT% LB/HR WT%- LB/HR WT% LB/HR WT% LB/HR WYZ%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
" NITROGEN 28.02 0. 0.0 0. 0.0 1236. 100.00 0. 0.0 63602. 75.78
ARGON 40.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 . 0. 0.0
. CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 46.01 0. 0.0 0. 0.0 0. 0.0 | 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 g. 6.0 0. 0.0 0. 0.0 0. 0.0
* HYDROCEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
- AMITONIA 17.03 0. 0.0 0. 0.0 0. 0.0 0.. 0.0 0.. 0.0
ATMONIUM CHUORIDE 53.49 - 0. 0.0 . 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 66.06 0. 0.0 - 0. 0.0 0. 0.0 0. 0.0 0. 0.0
—NETHAPE 16 .04 0. * 0.0 0. : 0.0 - 8. 0.0 0. 0.0 0. 0.0
' ETHANE 30.07 0. 0.0 0. 0.0 0. ‘0.0 0. 0.0 0. 0.0
u,PROPANE : -44.10 0. 0.0 -0, - 0.0 0. 0.0 - 0. 0.0 0. 0.0
BUTANE 58.12 0. ‘0.0 0. 0.0 0. 0.0 0. 0.0 0. 0:0
€5-40C DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
6400 - 650 DEG F -166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 2640.00 0. 0.0 0. 0.0 © 0. 0.0 0. .0.0 0. - 0.0
850+ DEG F 425.00 0. 0.0 . 0. 0.0 - 0. 0.0 0. 0.0 0. .0.0
-ASH/UNCONV CARBON 330 % 3 % 0. © 0.0 0. . 0.0 0. ‘0.0 0. 0.0 - 0. 0.0
DEASHING SOLVEHK]T ¥ 3002 % % 4.. 0.05 - 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN .CHLORIDE . 36.46 0. 0.0 0. . 0.0 0. 0.0 0. 0.0 - 0.. ‘0.0
OXYGEH 32.00 0. 0.0 0. 0.0 ! 0. 0.0 0. 0.0 18998. 22.63
SULFUR - 32.06 - 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL 32636 3 3¢ % 0. 0.0 - 0. 0.0 0. 0.0 ] 0. 0.0 0.- 0.0
COKE 3.3 % ¢ 0. 0.0 0. 0.0 0. 0.0 . 0. 0.0 0. 0.0
226 36 3 % 0. .0.0. 0. 0.0 0. . 0.0 0. 0.0° 0. 0.0
0266 3 2 "0 0.0 0. 0.0 0. 0.0 ; 0. -0.0 - 0. 0.0
Y% 0. 0.0 0. 0.0 0. 0.0 0. ‘0.0 0.- 0.0
TOTALCDRY) 4. 0.05 0. 0.0 0. 0.0 82600 98 ;41
L WATER 18.02 .8249. i99.95] . ~9653. - <:100.00 21655. . '100.00 21332 1.59
- TOTAL(NET) <. 825%. 1oo.oo_r 9653. 100'00 21655. ©.100:00 83932 100.00
“lB'HOL/HR(NEI) x - ce i NN .NSSS:SB 1201 72 ‘2937 .48
'mNnSCFD » 0.0 4 .88 .0 26.77
GPM * .16.75 +0.'0 43 30 0.0
‘ACFN X . 0.0 . 0.0 0.0 18589.00
* -MOLECUL-AR WT " - 39 39 3 % K +18.02 " .,18.02 T 28.57
_DENSITY,/LB/CU.FT * 61.47 0.0 62.36 0.07
~VISCOSITY,LD/7FT-HR * .1-.45 0.0 2.62 0.05

X NOTE:
CopY PCALS

TPHFEPYIES 0 A SOLEDS- f"EE BASIS.
YALUE NOT DETERMINED.
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6000 Y/D SRC-I DEMO PLANT SUMMARY MATERIAL BALAHCE CASE - EBH AT LOW CONVERSION REV. BY 1CL,3/84 PAGE 26 OF 40
STREAM NUMBER 126 127 128 129 130
SLAG FROM GKT C02 VENT EXCH BFW TG SHIFTV PROC WATER 710 AIR 10 CALCINER
DESCRIPTION TO UsD GAS FROYM 3HIFT WASH WUT FROM UBO
PHASE L+5 J 1 L v
TENPCRATURE, DEG F 156.5 281.0 220.0 62.1 60.0
PRESSURE, PSIA 15.20 12.00 1115.00 14.70 14.70
COMPONENTS MOL NT LB7HR WT% LB/HR WT% LB/HR WT% LB/HR Wr% LB/HR Wi
4YDROGEN 2.016 0. 0.0 37. 0.01 0. 3.0 9. 0.0 0. 0.0
ZTIROGEN 28.02 0. 0.0 30421. 10.58 0. 10 7. 0.0 | 165817. 75.78
ARGON 40.00 0. 0.0 2. 0.00 0. 3.0 ). 0.0 0. 0.0
CARBUON MONOXIDE 28.01 0. 0.0 75. 0.03 a. 3.0 3. 0.0 0. 0.0
CARDON DIOXIDE 44.01 0. 0.0 | 255771. 89.34 0. 3.0 ). 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 6.0 18. 0.01 8. 3.0 J. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 1. 0.00 8. 3.0 ). 0.0 0. 0.0
FIIONTA 17.02 0. 0.0 0. 0.0 0. 3.0 d. 0.0 0. 0.0
ATIONIUM CHLORIDE 53.4% 0. 0.0 0. 0.0 .. 3.0 D. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 .. 9.0 D. 0.0 0. 0.0
METHANE 16.04 0. 0.0 7. 0.00 .. 2.0 D. 0.9 0. 0.0
— ETHANE 30.07 0. 0.0 0. 0.0 .. 5.0 D. 6.0 0. 0.0
2 FROPANE 44.1C 0. 0.0 0. 0.0 0. 9.0 D. 0.0 0. 0.9
o BUTAME 58.12 0. 0.0 0. 0.0 0. D.0 0. 0.0 0. 0.0
€5-400 DEG F 106.0¢C 0. 0.0 0. 0.0 0. D.0 0. 0.0 0. 6.0
400 - 650 DEG F 166.0( 0. 0.0 0. 6.0 9. D.0 0. 0.0 0. 0.0
., 650 - 850 DEG F 240.0¢C 0. 0.¢ 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.0¢C 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARDON "It 15834. 94.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT HAKK M 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.4€ 0. 0.0 0. 0.0 0. 0.0 0. 0.0 e. 8.0
0XYGEN 32.0¢C 0. 0.0 0. 0.0 9. 0.0 0. 0.0 49530. 22.64
SULFUR 32.0¢ 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL HXKNXD 0. 0.0 0. 0.0 9. 0.0 0. 0.0 0. 0.0
COKE HHHR NP 0. 0.0 0. 0.0 0. 0.0 9. 0.0 0. 0.0
WRRNNF 0. 0.0 0. 0.0 9. 0.0 0. 0.0 0. 0.0
XN NN K 0. 0.0 0. 0.0 3. 0.0 0. 0.0 0. 0.0
RN o 0.0 0. 0.0 3. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 15836 94.00| 287332. 99.97 ). 0.0 0. 0.0 | 215347, 98.41
WATER 18.02 1011 6.09 91. 0.03] 10903). 100.00 221. 100.00 3472. 1.59
TTOTALCHET) 16845 100.00| 287423 100.00| 10903). 100.00 221. 100.00{ 218819. 100.00
LB MOL/HR(WET) ] AN WM AN 6946 .95 605).50 12.26 7658.29
MHSCFD X c.0 63.27 3.0 0.0 69.79
GPM x 6.0 0.0 3.0 0.44 0.0
ACTIY " 0.0 48233.00 3.0 0.0 48463.00
HGLECULAR WT x HHHEAF W EH K 41.37 13.02 18.02 28.57
_DENSITY,LB/CU.FT X a0 0.10 3.0 62.36 0.07
VISCOSITY, LB/FT-HR * e.0 0.05 2.0 2.66 0.05

¥ NOTE:
'e.0°

PROPERTIES ON A SOLIDS-FREE BASIS.
HEAHS VALUE HOT DETERMIHED.
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STREAM NUMBER 131 132 133 134 135
F.G. TO CALCINER FLY DUST FROM WASH W B/D FROM CALCINED COKE H.P. SATD STEAM
DESCRIPTION POND TO U&O WASH WT PROD FROM U0 TO
SHIFT
PHASE v SL L S v
TEMPERATURE, DEG F 105.0 0.0 97.0 300.0 533.9
PRESSURE, PSIA 75.00 0.0 93.00 15.00 914.70
COMPONENTS MOL LY LB/HR WT% LB/HR WTZ% LB/HR WT% LB/HR WT% LB/HR WTZ%
HYDROGEN 2.016 400. 346.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 82. 6.97 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ARGON 40.00 12. 1.02 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MOHOXIDE 28.01 0. 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ANMNMONTIA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ANMOHIWM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
— METHANRE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
t CTHANE 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
:j FROPALE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
€C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
00 - 650 DEG F 166 .00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UHCONV CARBON B W3 M 0. 0.0 44969. 49.90 0. 0.0 0. 0.0 0. 0.0
PEASHING SOLVENT 3 MM % 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYRROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
O0XYGEN J2.00 67 . 4.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 . 0. 0.0
COAL (333311 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE D636 2 3 3 % 0. 0.0 0. 0.9 - 0. 0.0 47580. 99.63 0. 0.0
O0THER DX X M % 635. 54.00 424, 0.47 0. 0.0 0 0.0 0. 0.0
oIt L1821 0. 0.0 0. 0.0 0. 0.0 175 0.37 0. 0.0
NACL IOMS 58.44 0. 0.0 0. 0.0 775. 0.83 0 0.0 0. 0.0
TOTAL(DRY) 1176 100.00 45393. 50.37 175. 0.83 471755 100.00 0. 0.0
_VWATER 18.02 0 0.0 464731. 49.63 92815. 99.17 0 0.0 8069. 100.00
TOTALCHET) 1176 100.00 90124 100.00 93590 100.00 47755 100.00 8069 100.00
LB MOL/HR(WET) % 326 0 26 3 33 4 X ] 3000206063 3 % X X 5163.93 306 36 3 36 3 3 3 X ¥ 467.78
HMNSCFD % 0.0 0.0 0.0 0.0 4.08
Gt * 0.0 0.0 186.60 0.0 0.0
ACFM * 0.0 0.0 0.0 0.0 66.00
NOLECULAR WY % 36 6 26 226 3 06 ¥ M (233333833 18.12 MO 33 3 3 2 X 18.02
_DEHSITY,LB/CU.FT % 0.26 0.0 62.03 126.61 2.03
-VISCOSITY,LB/7FT-HR * 0.02 0.0 1.71 0.0 0.07

« I'OTE:
'0.0'

PRUPERTIES ON A SOLIDS-FREE B/ASIS.
MEANS VALUE HOT DETERMIHED.
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STREAM NUMBER 136 137 ! 138 139 140
H.P. STEAM FLOCCULATING B/D- FRO! SHIFY B/D FROM SHIFT PROC H20 TO
DESCRIPTION (SUP. HT.) TO - AGENT TO WASH WT "CALCINER
- SHIFY
PHASE v L L 1 L L
TENPERATURE, DEG F 300.0 e a.0° » ’ L N IRSI L. 0.0 62.0
PRESSURE, PSIA 864.70 .0 - 0.6 o § e 0.0 95.00
. . 4 ] N . S . |
. COMPONENTS MOt Wt LB/HR WT% LB/HR W% LB/HR WT% LB/HR Wex LB/HR WT2% 7
t!YDROGEN . 2.016 © 0. . 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HITROGEN 28.02 9. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ARGON 40.00 - 6. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
‘CARBON MONOXIDE 28.01 9. - 0.0 0. 0.0 - 0. -0.04 1. 0. 6.0 0. 9.0
CARBON DIOXIDE 44 .01 . 0.0 0. 0.0 0" 0~.°0: |i 0 0.0 0. 0.0
CARDONYL SULFIDE 50.07 0. 0.0 0. 0.0 . B 0:0 } 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ATHONTA 17.03 0. 0.0 0. 0.0 0. 0.0 ¢} 0. 0.0 0. 0.0
AKIONTIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUP 'DIOXIDE 664.06 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
o (IETHANE 16.04 0 0.0 0. 0.0 Q- 0.0 0. 0.0 0. 0.0
1 ETHANE 30.07 0. 0.0 0. 0.0 a. 9.0 0. 6.0 Q. 0.0
~ FPROPANE 44.10 0. 0.0 0. 0.0 0. .0 - 0. 0.0 0. 0.0
BUTANE 58.12 0. 0.0 0. 0.0 a. 0.0 0.. 0.0 0. 0.0
" C5-400 DEG F 106.00 0. 0.0 0. 0.0 |- © Q. 0.0 0.. 0.0 0. 0.0
400 - 650 DEG F ‘166 .00 0. 0.0 0. 0.0 | a.. 0.0 0. ‘0.0 0. 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 6.0 ( a. 0.0 0. 0.0 0. 0.0
850+ DEG F : 425.00 0. 0.0 0. 0.0 a. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBOH L 0. 0.0 0. 0.0 qa. 0.0 0. 0.0 0. 0.0
PEASHING SOLVENT: X0 363 % M 0. 0.0 | 0. 0.0 a. 0.0 0. 0.0 0. 0.0
iIWDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 g. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 . 0. 0.0 C. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 ¢. 0.0 0. 0.0 0. 0.0
COAL PN 3 MK K 0. 0.0 0. 0.0 C. 0.0 9. 0.0 0. 0.0
COKE X063 3 X0 g. 0.0 0. 0.0 C. D.o 0. 0.0 0. 0.0
32 H N € 0. 0.0 0. 0.0 G. 0.0 0. 0.0 0. 0.0
¥ 300 3 0. 0.0 0. 0.0 o. 0.0 0. 0.0 0. 0.0
LER S R 0. 0.0 0. 0.0 a. 6.0 0. 0.0 8. 0.0
TOTAL(DRY) 0. 0.0 0 0.0 0. 0.0 0 0.0 - 0. 0.0
_WATER 18.02 123341. 100.00 1 100.00 1493, 100.00 8417 100.00 31712. 100.00
TOTALCUHET) 123341, 100.00 1 100.00 1493. 100.040 8417 100.00 31712 100.00
LB MOL/HRCUET) % £844.68 0.06 82.85 467.09 1759.82
MMSCFD * 62.35 0.0 8.0 0.0 0.0
Grm * 0.0 0.0 3.00 16.80 63.42
ACFM * 1657.00 0.0 0.0 0.0 0.0
MOLECULAR T * 18.02 18.02 18.02 18.02 18.02
DENSITY,LB/CU.FT * 1.25 0.0 0.0 0.0 62.37
ToVISCOSITY,LB/FT-HR * 0.06 0.0 6.0 0.0 .2.42

¥ HOTE:

PRCPERTIES ON A SOLIDS-FREE BASIS.

'0.0* MEANS VALUE-NOT DETERMINED.
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STREAM NUMBER "’ . 141 142 , 143 144° 145
SLOP OIL FROM’ " SLOP OIL FROM PURE N2 TO - COND. TO SELEXOL H2 COMPR LEAKAGE
DESCRIPTION . _ASHS ASHS SELEXOL
PHASE L - L v ) v v
TEIWWERATURE, DEG F . e 12400 124.0.. . ., 77.0 366.0 0.0
PRESSURE, PSIA : o 64.00 - 64.00- - 95.00 . 1664.50 . 0.0.
COMPONENTS MOL WT LB/HR WT% LB/HR WT% LB/HR 120 4 - LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 0 0.0 0 0.0 0 0.0 200. 62.70
NITRDGEN 28.02 0. 0.0 0 0.0 30274. 100.00 0 0.0 28. 8.781
ARGON 40.00 0. 0.0 0 0.0 Q. 8.0 0 8.0 8. 2.51
CARBIH MONOXIDE - ..28.01 0. 0.0 0 0.0 0. 0.0 0 0.0 76. 23.82
CARBON DIOXIDE 44.01 0. 0.0 0 0.0 0. 0.0 0 0.0 5. 1.57
CARBOHYL SULFIDE. 60.07 0. 0.0 0 0.0 0. 0.0 0 0.0 0. 0.0
HYNROGEN SULFIDE - 36.08 0. 0.0 0 0.0 0. 0.0 0 0.0 0. 0.0
MAOHTA 17.03 8. 0.0 0 0.0 0. 0.0 0 0.0 0. 0.0
AMHNOMNIUM CHLORIDE 53.49 0. 0.0 0 0.0 0. 0.0 0 0.0 0. 0.0
SULFUR -DIOXIDE 64.06 0. 0.0 0 0.0 0. 8.0 0 0.0 0. 0.0
METHANE ’ 16.04 0. 0.0 0 0.0 0. 0.0t 0 0.0 2. 0.63
T ETHANE 30.07 0. 0.0 0 0.0 0. 0.0 0 0.0 0. °* 0.0
~s FROPALNE 144,10 0. 0.0 0 0.0 0. 0.0 0 0.0 0. 0.0
WO BUTANE 58.12° 0. 0.0 0 0.0 0. 0.0 1} 0.0 0. 0.0
C5-460 DEG F 106.00. 98. 95.15 98 95.15 0. 0.0 . 0 - 0.0 g. 0.0
400 - 650 DEG F 166 .00 0. 0.0 0 0.0 0. 0.0 0 - 0.0 0. . 0.0
650 - 850 DEG F 240.00 0. 0.0 0 0.0 0. 0.0 0 0.0 0. 0.0
850¢ DG F -425.00 0. 0.0 0 0.0 0. 0.0 ° 0 0.0 0. 0.0
AoH/UNCONY CARBON 0336 3 % % 0. 0.0 0 0.0 0. 0.0. 0 0.0 0. 0.0
NEASHING SOLVENT LRSS R L 0. 0.0 0 0.0 0. 0.0 0 0.0 9. 0.0
"M OLOGEN CHLORIDE - 36.46 0. 0.0 0 0.0 0.. 0.0 0 0.0 0. 0.0
0%XYCIN- 32.00 0. 0.0 0 0.0 0. 0.0 ! 0 “0.0. 0. 0.0
SULTUR - 32.06 0. 0.0 0 ‘0.0 0. ‘0.0 0 0.0 0. 0.9
COAL - HUFEWNN - 0. 0.0 0 0.0 0. 0.0 0 0.0 0. 6.0
COKE LR LT L 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
CA(OMI2 74:10 - 0. 0.0 0. 0.0 0.. 0.0 0 0.0 0. 0.0
. 3060 % % 0. 6.0 0. 0.0 0. 6.0 0 0.0 0. 0.0
LA R R L 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
TOTAL(CRY) . 98. 95.15 98. 95.15 30274 100.00 0.- 0.0 Jl9. 100.00
_MATEP _18.02 : 5. 4.85] 5. 4.85 - i 0.0 289. - .100.00 0. 0.0
TOFALCUET) : 103 100.00 103. “100.00 30274 100.00 289. 100.00 319. 100.00
LB MOL/HR(WET) L] 1.20 1.20 1080.44 16.06 103. 36
ITISCFD % 0.0 0.0 9.84 0.15 0.24
G o * 0.0 0.0 0.0 0.0 .0.0
ACrn N # 6.0 0.0 -71090.00 13.72 0.0
MOLECULAR WT * 85.69 85.69 25.02 18.02 3J.09
DENnstiy.t8/CU FT ] 0.0 0.0 0.46. 0.35 0.0
=VISCOSITY,LB/FT-HR % 0.0 0.0 0.06 0.03 0.0
¥ '"IOTE: PRPPERTIES.OH A SOLIDS-FREE BASIS- R

'0.0" MEANS VALUE NOT DETERMINED.
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STREAM HUNBER 146 147 148 149 150
COND FROM H2 COND- 10 DEA 20% CAUGSTIC 19 NET AR TO ASy  *# | GAN FROM ASU
DESCRIPTION:- conrr DEA (AIR IN - WASTE. - PURGE)
i HASE 1 L U v v
IFOPERATURE, DEG-F 0.0 280.0 100.0 70.0 100.0
PRESSURE, PSIA 0.0 75.00 65.00 - 14.70 95.00
COIPONENTS MOL WNT LB/HR Wiz LB/HR (7] 3 LB/HR Wr% LB/HR Wi LB/HR - WT%
HYDROGEN 2.216 ] 0.0 0. 0.0 0. 0.0: 0. 0.0 0. 0.0
NITROGEN 28.02 0 0.0 0. 0.0 0. 0.0 125735. 50.84 12718, 100.00
ARGUN 40.00 0 0.0 0. 0.0 0. 0.0 722. 0.29 0. 0.0
CARBON MONNXIDE 28.01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFLIDE 60 Q7 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULF IDE 34 108 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMUNTA 17.03 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
LFEMONIUM CHY DR IDE 53.49 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 66.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.064 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
t 1HANE 30.07 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
,PROPAIIE ) 44.10 0 0.0 | 0. 0.0 0. 0.0 0. 0.0 0. 0.0
VPUTANE 58.12 0. 0.0 0 0.0 0. 0.0 0. 0.0 0. 0.0
®c5-400 DEG F 106 .00 58. 48.33 0. 0.0 0. 0.0 0. 0.0 0. * 0.0
400 - 650 DLG F 166.00 2. 1.67 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 -~ 850 DEG F 240.00 0 0.0 0 0.0 0. 0.0 0. 0.0 0. 0.0
850¢ DEG F 425.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON T 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT L 0 0.0 | 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36 46 0 0.0 0. 0.0 0. 0.0 0. 00 0. 0.0
CXYGEN 32 00 0 0.0 0 0.0 0. 0.0 115637. 46.76 0. 0.0
SULFUR 32.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
coaL I 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COrE TR 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CAUSTIC 40.00 0 0.0 0. 0.0 §82. 20.02 0. 0.0 0. 0.0
ey 0 0.0 | 0. 0.0 0. 0.0 0. 0.0 0. 0.0
Nunvun 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 60. 50.00 0. 0.0 482, 20.62 241894, 97.81 112718. 100.00
_WHIER 18.0: 60. 50.00 3540. 100.00 1926 . 79.98 5428, 2.19 0. 0.0
TOTALCUET) 120. 100.00 3540. 100.00 2408. 100.00 247322, 100.000] 112718, 100.00
LB MOL/7HR(IWETR) L] 3.89 196..45 118.93 8420.32 4022.77
NISCFD * 00 0.0 0.0 76.71 36.65
6 " 0.0 | 7.62 .00 0.0 0.0
ACIEM * 0.0 0.0 0.0 54281.45 4242.46
MO FCULAR WT " 30.86 18.02 20.2% 29.37 28.02
__DENSETY,LB/CY.FT " 0.0 51.94 75.38 1.07 ¢ 0.43
~VISCOSETY, LR/FI-NR ’ 0.0 C.4a 6.30 0.04 0.04%

W NOTE: PROPERTIES ON A SULTIDS-FRELE BAGIS.
'0.0' MEANS VALUE KOT DETVERMINED. **NET AIR (TOTAL AIR IN - WASTE - PURGE) IS SHOWN TO PRESERVE APCI

PROPRIETARY INFORMATEON
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6000 17/D SRC-1 DEMO PLANT SUMMARY HATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 31 OF
STREAM NUMBER 151 152 153 154 155
SOLID SRZ HEUTRALIZING SOLID SRC/T5L STEAM 10 HPU LIN T0 HPU
DESCRIPTION PRODUCT =ROM AGENT TO LIASH WT FROM
SOLIDIFICATION SOLIDIFICATION
PHASE S L S v L
TENPERATURE, DEG F 2)0.0 97.0 200.0 356.0 ~282.8
PRESSURE, PSIA 14.70 14.70 14.70 145.00 100.00
COMPOHENTS MOL WT LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT% LB/HR WT%
HYDROGEN 2.016 0. 0.0 Q. 8.0 0. 0.0 0. 0.0 0. 0.0
NITROGEMN 28.02 0. 0.0 0. 0.0 0. 0.0 0. 0.0 1555. 100.00
ARGON 40.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBOH DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARRONYL SULFIDE 60.07 0. 0.0 g. 6.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMIIOHT A 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ANMOHIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUF DIOXIDE 66.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ETHAME 30.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
FROPANE 44.10 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
BUTAHE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
400 - 650 DEG F 166 .00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
€50 - 850 DEG F 240.00 0. 0.0 0. 0.0 2976 . 3J.63 0. 0.0 0. 0.0
250t DEG F 4925.00 0. 0.0 0. 0.0 78928. 96 .37 0. 0.0 0. 0.0
ASH/UNCOMV CARBON LR R S 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
PEASITING SOLVEHT LR R 2 2.2 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36 .46 0. 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
O0XYGEH ‘ 32.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 6. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
COAL LLER R3] 0. 0.0 0. 0.0 9. 0.0 0. 0.0 0. 0.0
COXE LA AL T 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.9
S0ODIUM IONS 22.99 0. 0.0 472. 11.50 0. 6.0 0. 0.0 - 0. 0.0
HYDROXYL IONS 17.01 0. 0.0 349. 8.50 0. 0.0 0. 0.0 0. 0.0
L322 S0 0. 0.0 0. 0.0 1 0. 0.0 0. 0.0 0. 6.0
TOTALC¢DRY) 0. 0.0 821 20.00 81904 100.00 0. . 0.0 1555 100.00
_WATER 18.02 0. 0.0 3283 80.00 0 0.0 9000. 100.00 0 6.0
TOTALIWET) 0. 0.0 4104 100.00 81904 100.00 9000 100.00 1555 100.00
LB MOL/HR(WET) ] 0.0 223.23 198.11 499.45 55.50
HISCFD x* 0.0 0.0 0.0 .55 " 0.0
GPIt * 0.0 7.34 0.0 0.0 4.63
ACFM - ¥ 0.0 0.0 0.0 468.90 0.0
NMOLECULAR WT * 0.0 18.38 413.42 18.02 28.02
DENSITY,LB/CU.FT * 0.0 69.70 73.60 0.32 43.72
ToVISCOSITY,LB/FI-HR X 6.0 1.71 0.0 0.04 6.20

PRGPERTIES ON A SOLIDS-FREE BASIS.
'0.0' NEANS VALUE NOT DETERMINED.

<« HOTE:




T. D. VAKIL,6/83
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STREAM NUMBER : . 156 157 158 159 160
OILY WATER FROM O:LY WATER FROM-. | OILY HWATER FR(M TOTAL HPU/LPG - ANTIFOAM 10O
DESCRIPTION " - ~HPY TO WWrt HPU " TO- WUT - HPU 7O HWT: F.G. COKER
PHASE . i ) . L b A R 5 L - v t
TEMPERATURE, -DEG™F™ N 100.0. .. . 5.0 E 99.0 ¥ 89.0° . . 0.0.
PRESSURE," PSIA : 55.00; . ’ ) 55.00 T 55.00 ’ 120.00. ! 0.0
COMFONENTS - MOL WY . . - LBZHR” Wt | - LB/7HR: - WT% - LBZHR- ~WT% | LB/HR " WT% |- .. LBZHR W% |..
HYDROGEN 2.016 0. 0.0 0. 0.0 0 0.0 - 523, 1.511: 0. 0.0
NITROGEN: < 28.02 0. 0.0 0. 0.0 |- 0 0.0 3437. 9.941; 8. 0.0
ARGON 40.00 0. 6.0 0. 0.0} 0 0.0 615, 1.78 0. 0.0
TARBON MOMOXIDE . 28.01 0. 0.0 0. 0.0 0 .0 3559. 10.29 0. 0.0
CARGON DLOXIDE 44.01 0. 0.0 . 0. 0.0 0 6.0 3. 0.01 g. 6.0
CARBONYL SULFIDE 60.07 0. 0.0 - 0. 0.0 0 0.0 0. 0.0 0. 0.0
HYDPOGEN. SULFIDE - 34.08 . 0. 0.0 0. 0.0 0 «.0 0. 0.0 0 0.0
AUMONIA 17.063 - 0. 0.0 0. 0.0 0 o.o 0. 0.0. 0 0.0.
AIIONTUM CHLORIDE 53.49 0. 0.0 0. 0.0 0 «.0 0. 0.0 0 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 6.0 0. 0.0 0. 0.0 . 0 0.0
HETHANE 16 .04 0. 0.0 0. 0.0 0 0.0 11279. 32.62 0 0.0
'TEIHANE 30.07 0. 0.0 0. 0.0 0 0.0 8325 24.08 0 0.0
cof ROPAME - 44.10 [ 0.0 0. 0.0 0. 0.0 3062. 8.86 0 0.0
POBUTANE 58.12 9. 0.0 0. 0.0 . .0 0.0 1806. 5.22 0 0.0 -
C5-400 DEG F 106.00 0. 0.0 0. 0.0 0 G.0 1967. 5.69 0 0.0
400 - 650 DEG F 166 .00 - 0. 0.0 0. 0.0 0 c.0 0. 0.0 0 0.0
650 - 850 DEG F - 2640.00 .- 0. 0.0 0. 0.0 0 ¢.0 0. 0.0 0 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. a.0: 0. 0.0 0 0.0
ASHZUNCONV CARBON~ MM MK 0. 0.0 0. - 0.0 . 0 .0 0. 0.0 '] 0.0
DEASHING SOLVENT 220 % %4 0. 0.0 0. 0.0 0 .o 0. 0.0 0 0.0
HYDROGEN - CHLORIDE 36.46 0. 0.0 0. 0.0 0 ¢.0 0. 0.0 0 0.0
OXYGEN 32.00 0. . 0.0 0. 0.0 0 c.0 0. 0.0 0 0.0
SULFUR 32.06 - 0. 0.0 0. 0.0 0 0.0 0. 0.0 0 0.0
CDAL LLERE 2] 0. 0.0 0. 0.0 0 .0 0. 0.0 '] 0.0
COKE 332 M 0. 0.0 0. 0:0 0 ¢.0 0. 0.0 . 0 0.0
CATALYST M 3 3% 0. 0.0 0. 0.0 0 G.0 0. 0.0 15 100.00
06K 0. 8.0 0. 0.0 0 c.o 0. 0.0 0 0.0
33 26 % 6 M 0.. 0.0 0. 6.0 0 c.0 0. 0.0 0 0.0
TOTAL(DRY) : 0. - 6.0 0. 0.0 0. - C.0 34576 100.00 15. 100.00
WATER 18.02 0. 0.0 142, 100.00 8932. 10Cc.00 g.0 0. 0.0
TTTOTAL(HET) 0 0.0 142.. 100.00 8982. 10c.00 34576 100.00 15. 100.00.
LB MOL/7HR(MET) L] L 0.0 7.83 ] 458.45 ’ 1623.69 P60 23X XXM X
MISCFD * 0.0 0.0 0.0 . 14.85 0.0
[dy] * 0.0 0.28 ..., | 8.17 . 0.0 . 0.0
ACFM ] 0.0 N | 0.0 . - | 1334.00 L : 0.0
MOLECULAR UT. % 0.0 ) 18.02 e 18.02 <0 21.29 S TR0 e
_DCHSITY,LB/CU.FT. % 0.0 62.85" 61.66 0.43 : 0.0
~VISCOSITY,LB8/FT-HR * 0.0 2.52 . 1.66 0.0 0.0

¥ HOTE: PROPERTIES ON -A SOLIDS-FREE BASIS.
'0.0' MEANS VALUE NOT DETERMIMED.
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6000 T/D SRC-1 DEMO' PLANT SUMMARY MATERTAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 33 OF 40

STREAM NUMBER 161 162 163 164 165
SLOP OTL FROM SULFUR PRODUCT H20 FROM ASWS T0 BFW TO NHT STEAM TO HHT
DESCRIPTION COKER FROM CLAUS WWT
PHASE L L L L v
TEMPERATURE, DEG F 150.0 0.0 120.0 220.0 800.0
PRESSURE, PSIA $5.00 0.0 85.00 235.00 865.00 -
CONPOMEMNTS MOL WT LB/7HR WT% . LB/HR WT LB/HR WT% LB/HR WT% LB/HR WTx%
HYDROGEN 2.016 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
NITROGEN 28.02 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
ARGOMN 40.00 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
CARBON MONOXIDE 28.01 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
CARBOF¥ DIOXIDE 46.01 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
CARBOHYL SULFIDE 60.07 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
HYDROCEN SULFIDE 34.08 0 9.0 0. 0.9 5. 0.00 0 0.0 0. 0.0
AMMONTA 17.03 0 0.0 0. 0.0 12, 0.01 0 0.0 0. 0.0
ANNONIUM CHLORIDE 53.49 0 6.0 0. 0.0 0. 0.0 [1} 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
o METHAME 16.04 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
1 ETHANE 30.07 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
g}rROFAHE 44.10 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
BUTAKRE 58.12 0. 0.0 0. 0.0 1. 0.00 0 0.0 0. 0.0
€5-400 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
400 - 650 DEG F 166.00 2 3.85 0. 0.0 0. 0.0 0 0.0 0. 0.0
650 - 850 DEG F 240.00 4 7.69 0. 0.9 0. 0.0 0 0.0 0. 0.0
850+ [DEG F 425.00 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
ASH/ULCONV CARBON 320 MR 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
DEASHING SOLVENT %KM % 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
OXYGEM 32.00 0 0.0. 0. 0.0 0. 0.0 0 0.0 0. 0.0
SULFUR 32.06 0 0.0 16566. 100.00 0. 0.0 0 0.0 0. 0.0
COAL 3 3 M 1] 0.0 0. 0.0 0. 0.0 0 0.0 0. 0.0
COKE TS E I 5 9.62 0. 0.0 0. 0.0 0 0.0 0. 0.0
CATALYST 3 KX 15 28.85 0. 0.0 0. 0.0 0 0.0 0. 0.0
CACL2 110.99 0 0.0 0. 0.0 300. 0.13 0 0.0 0. 0.0
LR 3R] 0 0.0 0. 0.0 0. 0.0 1] 0.0 0. 0.0
TOTAL (DRY) 26 . 50.00 16566. 100.00 318 0.14 0 0.0 0. 0.0
__WATER 18.02 26. 50.00 0. 0.0 223600 99.86 2200 100.00 1200. 100.00
TOTAL(HET) - 52. 100.00 16566. 100.00] 223918 100.00 2200 100.00 1200 100.00
LB MOL/HR(WET) ¥ X3 3636 26 2 3 2 516.72 12412.01 122.09 66.59
MIISCFD L] 0.0 0.0 v 0.0 0.0 0.61
GPM ] 0.0 0.0 449.55 4.40 . 0.0
ACFM » 0.0 0.0 0.0 0.0 0.0
MOLECULAR WT = L} 32K AN R 32.06 18.04 18.02 18.02
_DENSITY,LB/CU.FT ] 0.0 0.0 62.10 0.0 0.0
~VISCOSITY,LB/FTI-HR * 0.0 . 0.0 1.30 0.0 0.0

¥ NOTE: PROPERTIES OH A SOLIDS-FREE BASIS.
'0.0" MEANS VALUE NOT DETERMINED.
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6000 T/D SRC-I DEMO PLANT SUMMARY MATERIAL BALANCE PAGE 34 OF 40

STREAM NUMBER

166

167

168

169

170

JEDUST OIL TO AIR TO CLAUS LIME SLURRY TO AIR 10 S-PIT, - PROC H20 10 CALC
DESCRIPTION SOKER ASWNS CLAUS
PHASE L v SL v L
TENPERATURE, DEG F 0.0 60.0 0.0 60.0 62.0
PRESSURE, PSIA 0.0 14.70 0.0 14.70 95.00
CGHPONENTS MOL WT LB~sHR Wi % LBAHR Wrz LB/HR WTx LB/HR WT% LB/HR WY%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.9
NITROGEN 28.02 0. 0.0 36472. 764 .35 0. 6.0 822. 76 .32 0. 0.0
ARGON 40.00 0. 0.0 626 . 1.27 0. 0.0 14. 1.27 0. 0.0
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBOH DIOXIDE 44 .01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.03 0. 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
AMMOHIA | 17.05 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AMMIONIUM CHLORIDE 53.413 0. 0.0 0. 0.0 g. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 64.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16 .03 0. 0.0 0 0.0 9. 0.0 0. 0.0 0. 0.0
— ETHANE 30.07 0. 0.0 1} 0.0 Q. 0.0 0. 0.0 0. 0.0
(L CYROPANE 44.11 0. 0.0 0. 0.0 ¢. 0.0 0. 0.0 0. 0.0
& BUTANE 58.12 0. 0.0 a. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F - 106.013 0. . 0.0 Q 0.0 0. 0.0 0. 0.0 0. 0.0
“N0 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. o.0 0. 0.0 0. 0.0
t%0 - 850 DEG F 240.00 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
850+ DEG F 625.0C 0. 0.0 q 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/7UNCOHV CARBON HRNNNN 0. 0.0 0: 0.0 0. 0.0 0. 0.0 0. 0.0
NEASHING SOLVENT KHH KN 0. 0.0 Q. 0.0 Q. 0.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36 .4E 0. 0.0 Q. 0.0 Q. a.0 0. 0.0 0. 0.0
0XYGEN 32.0C 0. 8.0 11178. 22.79 0. 0.0 252. 22.78 0. 0.0
SULFUR 32.0E 0. 6.0 0. 0.0 g. ag.0 0. 0.0 0. 0.0
COAL N KN 0. 0.0 0. 0.0 Q. a.0 0. 0.0 0. 0.0
COKE 0K KRB 0. 0.0 0. 0.0 a. a.o 0. 0.0 0. 0.0
CA(OH) 2 74.10 0. 0.0 0. 0.0 416. 15.00 0. 0.0 0. 0.0
eIt 4 3 4 0 3 175. 100.00 0. 0.0 0. g.0 0. 0.0 0. 0.0
LLEE 2 0. 0.0 0. 0.0 0. ga.0 0. 0.0 0. 6.0
TOTAL(DRY) 175. 100.00 48274 98.41 416. IE.00 1088. 98.37 0. 0.0
_UATER 18.02 o, 0.0 178 1.59 2357. £5.00 i8. 1.63 14248. 100.00
TOTALCHET) 175. 100.00 §9052. 100.00 2773. l1aC.00 1106. 100.00 14248 100.00
LB MOL/HR(WET) * >N XN 6 M 3 1709.73% 136 .41 18.56 790.68
MMSCFD *# 0.0 15.54 0.0 0.35 0.0
6PN * 0.0 0.0 0.0 0.0 28 .49
ACFM % 0.q 10818.09 0.0 294.00 0.0
MOLECULAR NT X >N NN MK 28.63 20.33 28.68 18.02
- __DENSITY,LB/CU.FT * 0.0 0.03 0.0 0.08 62.37
~VISCOSITY,LD/FT-HR * 0.¢ 0.0 0.0 0.0 2.42

*x 1IOTE:

PRUTERTIES OH & SOLIDS-FREE BASIS.

o0t MEAHS VALUE MOT DETERMINED.
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6000 T~D SRC-1 DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT LOW CGNVERSION REV. BY TCL,3/84 PAGE 35
STREAM NUMBER 171 172 173 174 175
STEAM TO BSRU LPG TO BSRU AIR TO BSRU COHD. TO BSRU STRETFORD M/U
DESCRIPTION TO BSRU
PHASE v v v L L
TENPCRATURE, DEG F 320.0 80.0 200.0 6.0 0.0
PRESSURE, PSIA 89.70 45.00 24.70" ¢ 0.0 0.0
COMPONENTS MOt WT LB/HR W% LB/HR WY LB/HR WT% LB/HR WTZ% LB/HR WT%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. - 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 0. 0.0 0. 0.0 15508. 74.35 0. 0.0 0. 0.0
ARCON 40.00 0. 0.0 0. 0.0 265. 1.27 0. 0.0 0. 6.0
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 .0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ANMONIA 17.03 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
AIIONTUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR DIOXIDE 66.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16.04 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
T ETHAHE 30.07 0. 0.0 1. 0.16 0. 0.0 0. 0.0 0. 0.0
@ PROPANE 44.10 0. 0.0 358. 56.38 0. 0.0 0. 0.0 0. 0.0
CV RUTAHE 58.12 0. 0.0 255. 40.16 0. 0.0 0. 0.0 0. 0.0
€5-400 DEG F 106.00 0. 0.0 21. 3.31 0. 0.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
650 - B50 DEG F 240.00 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNCOHV CARBON W MK K 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT KK KKK 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGENH CHLORIDE 36..46 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN. 32.00 0. 0.0 0. 0.0 4753. 22.79 0. 0.0 0. 6.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COAL HNNK MK 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE LEEEE S 0. 0.0 - 0. 0.0. 0. 0.0 0. 0.0 0. 0.0
STRETFDRD SOLUTION L5382 3 0. 0.0 0. 0.0 0. 0.0 V0. 0.0 395. 100.00
HAHMH MR 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
WO KM K 0- 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 0. 0.0 635 100.00 20526 98.41 0. 0.0 395 100.00
_VATER 18.02 592. 100.00 0 0.0 331 1.59 994 . 100.00 0 0.0
TOTALCNET) 592. 100.00 635 100.00 20857 100.00 994. 100.00 395 100.00
LB MOL/HRCUET) % 32.85 12.74 726.99 55.16 XK I MK KK
MISCFD ¥ 0.30 0.12 6.62 0.0 0.0
crn L 0.0 0.0 0.0 2.00 0.0
ACFI L] 51.08 25.73 3473.00 0.0 0.0
HOLECU AR UT * 18.02 49.86 28.69 18.02 MM MK XK KR
_DEHCTIIC,LB/7CU.FT L] 0.20 0.41 0.10 0.0 - 0.0
~VISCOSITY,LB/7FT-HR ¥ 0.0 0.02 0.05 0.0 0.0

¥ HOTE:
‘0.0

PROPERTIES OH A SOLIDS-FREE BASIS.

MEANS VALUE NOT DETERNINED.
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' Y. D. VAKIL,6/83 :
6000 T/D SRC-I DEMO PLAHT SUMI“ARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE .36 OF
STREAM NUMBER 176 177 178 179 180
TAIL GAS VENT OXIDIZER. VENT STRETFORD PURGE CALCINER OFF GAS CALCIHER WW TO
DESCRIPTION FROM BSRU FROM BSRU FROM BSRU W T
FHASE \ v { v L
TEMPERATURE, DEG F 126.0 $7.0 270.0 161.0 161.0
PRESSURE, PSIA 14.50 14.50 64.70 14.50 87.00
COMPONENTS MOL WY LB/HR WTx% LB/HR WI% LB/HR WY% LB/HR. WYz LB/HR WT%
HYDROGEN 2.016 119. 0.15} 0. 0.0 J. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 46643. 56 .81} 8842. 71.6% ). 0.0 229642. 61.00 0. 0.0
ARGON 40.00 753. 0.92 151. 1.22 J. 6.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 70. 0.09 0. 0.0 ). 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 49 .01 27677. 33.86 0. 0.0 ). 0.0 33061. 8.78 0. 0.0
CARBONYL SULFIDE" 60.07 . 5. 0.01 0. 0.0 ). 0.0 Q. 0.0 0. 0.0
HYDRQCGEN SULFIDE 34.08 1. 0.0D 0. 0.0 ). 0.0 Q. 0.0 0. 0.0
ANNONTA 17.03 a. 0.0 0. 0.0 ). 0.0 9. ¢.0 0. 0.0
AMIONIUM CHLORIOE 53.49% a. 0.0 0. 0.0 ). 0.0 Q. 0.0 0. 0.0
SULFUP DIOXIDE 64.06 1. 0.00 0. 0.0 ). 0.0 32. 0.01 0. 0.0
METHANE 16.04 a. 0.0 0. 0.0 ). 0.0 0. 0.0 0. 0.0
— FTHANE 30.07 a. 0.0 0. 0.0 3. 0.0 0. 0.0 0. 0.0
50IROPANE 46.18 a. 0.0 0. 0.0 J. 0.0 0. 0.0 0. 0.0
o BUTAME 58.12 0. 0.0 0. 0.0 ). 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.09 ° 0. 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
400 - 650 DEG F 166.09 0. 0.0 0. 0.0 D. 0.0 0. 0.0 0. 0.0
6506 - 850 DEG F 240.00 a. 0.0 0. 0.0 D. 0.0 0. 0.0 0. 0.0
£50+ DEG F 425.00 a. 0.0 0. 0.0 L 0.0 0. 0.0 0. 0.0
ASH/7UHCONYV CARBON 30 MM B Q. 0.0 0. 0.0 D. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT HRNERH Q. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROGEH CHLORICE 36. 4% a. 0.0 0. 6.0 0. 6.0 0. 0.0 0. 0.0
OXYGEH : 32.00 252. 0.31 2710. 21.96 D. 0.0 24877. 6.61 0. 0.0.
SULTUR 32.06 a. 0.0 0. 0.0 D. 0.0 0. 0.0 0. 0.0
COAL EER T g. 0.0 | 0. 0.0 0. 0.0 0. 0.0 0. 0.0
COKE %0 % X% X% % 0. 0.0 | 0. 6.0 0. 6.0 12. 0.00 0. 0.0
SYFETFORD SOLUTION 39 36 % 0 B a. 0.0 | 0. 0.0 395. 16.60 0. 0.0 0. 0.0
CAUSTIC 40.00 a. 0.0 | 0. 0.0 0. 0.0 0. 0.0 669. 9.06
3069 % M a. 0.0 : 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 75321 92.14f 11703. 94 .82 395 16 .601 287624 76.40 669 9.06
MIATER 18.02 6424 7.861 $39. 5.18 198% -83.40 88834. 23.60 6717 90.94
TOTALC(HET) 81745 100.00 12342. 100.00 2379 100.00| 376458 106.00 7386 100.00
LB NOL/7HR(WET) ] 273).22 439.48 IEREEET R T (32 ETEEE ] 389.48
MNSCFD ¥ 264.88 . 4.0¢ 0.0 133.50 0.0
CPM * .0 6.0 4.74 0.0 13.50
ACFHM : L} 19634.00 3020.0C 0.0 111967.00 0.0
MOLECULAR WT L] 2¢.93 28.08 (313331531 203 X M KN N K 18.96
__DENSITY,LB/CU.FT ] c.07 ¢G.07 0.0 0.06 62.00
-VISCOSITY,LB/7FT-HR X G.04 6.0 0.0 0.04 1.40

¥ NOTE:

PROPERTIES ON A SOLIDS-FREEZ BaSIS.

'0.0' MEAHS VA_UE NOT DETERMIMED.
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6000 T/D SRC-I DENG PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 -PAGE 37 OF 40
STREAM NUMBER 181 182 183 184 185
CONDENSATE FROM PURGE 10 ATM. WASTE VENT FROM tOX FROM ASU LIN FROM ASU
DESCRIPTION ASU FRUM ASU ASU .
PHASE L v v v L
TENPERATURE, DEG F 50.0 92.0 92.2 -300.0 -317.0
"PRESSURE, PSIA 15.00 85.00 14.70° ° 40.00 16.00°
CONMPONENTS MOL WY LB/HR WI% LB/HR Wix LB/HR WI% LB/HR Wr% LB/HR Wr%
HYDROGEN 2.016 0. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 0. 0.0 0. 0.0 2715, 100.00
APGON 40.00 0. 0.0 15. 1.55 0. 0.0
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44 .01 0. 0.0 0. 0.0 0. 0.0
CARBOHYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 0. 0.0
AMMON 1A 17.03% 0. 0.0 0. 0.0 ‘0. 0.0
AMMOINIUM CHLORIDE 53.49 0. 0.0 0. 0.0 0. 0.0
SULFUR DIDXIDE . 64.08 0. 0.0 0. 0.0 0. 0.0
METHANE 16 .04 0. 0.0 0. 0.0 0. 0.0
ETHANE 30.07 0. 0.0 0. 0.0 0. 0.0
PROPANE 464.10 0. 0.0 0. 0.0 0. 0.0
BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0
TC5-4060 DEG F 106.00 0. 0.0 0. 0.0 0. 0.0
0400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0
~650 - 850 DEG F - 240.00 0. 0.0 0. 0.0 0. 0.0
850+ DEG F 6425.00 0. 0.0 ‘0. 0.0 0. 0.0
ASH/UNCONV CAPBON NN N 0. 0.0 0. 0.0 0. 0.0
PEASIHING SOLVEMT NAWNAN 0. 9.0 0. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0. 0.0
OXYGEMN 32.00 0. 0.0 2902. 98.45 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0
COAL TRl 0. 0.0 0. 0.0 0. 0.0
COKE TLTrT] 0. 0.0 0. 0.0 0. 0.0
TEEIT 0. 0.0 0. 0.0 0. 0.0
WH N NN N 0. 0.0 0. 0.0 0. 0.0
LY 0. 0.0 0. 0.0 0. 0.0
TOFALC(DRY) 0. 0.0 2917 100.00 25 100.00
_WATER 18.02 5428. 100.00 .0 0 0.0
TOTALCWET) 5428. 100.00 2917 160.00 2715 100.00
LB MOL/HPAWET) [ 301.22 91.06 96.90
MMSCFD * 0.0 0.0 0.0
GI'M ] 10.82 0.0 ‘6.89
ACFN x 0.0 0.0 0.0
MOLECULAR UT - * 18.02 32.10 28.02
__DENSITY,LB/CU.FT x 62.56 71.70 49.40
-VISCOSIIY,LB/FI-HR * 1.56 0.47 0.37

X POTE: PROPERTIES OH A SOLIDS-FPEE BASIS.

‘o.0°

MEANS VALUE NOT DETERMINED.




) T. D. VAKIL,6/83
6000 Ts/D SRC-1 DFMO PLANT S_MMARY MATERIAL BALANCE CASE - EBH AT LDW CONVERSION REv. BY TCL,3784 PAGE 38 OF 40

STREAM NUMBER 186 187 188 189 190
ASU BY-PASS 10 AIR T0 WASH WT VENT FROM WASH STEAM 10 EBH STEAM 10.EBH
DESCRIPTION ATH. W1
PUASE v v v v v
TEMPERATURE, DEG F 0.0 60.0 153.0 308.0 356.0
PRESSURE, PSIA 8.0 1%.70 15.00 75.00 145.00
COMPONENTS MoL WY LB7HR W% LB/HR W% LE/HR W1% LB/HR WT% LB/HR W%
HYDROGEN 2.01% 0. 0.0 0. .0 «. 0.0 0. 0.0 0. 0.0
NITROGEN 28.02 10146. 100.00| 23216. 75.78| 2021¢. 62.21 0. 0.0 0. 0.0
ARGUN 450:00 0 0.0 0. 0.0 6. 00 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 0. 0.0 0. 8.0 0. b0 9. 0.0 0. 0.0
CARRON DIOXIDE 44.01 0. 9.0 0. 0.0 v. 0.0 . 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 0. 0.0 9. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0 0.0 0. 0.0 s, 0.0 9. 0.0 0. 0.0
AMMOHT A 17.01 0 0.0 0. 0.0 ’. 0.0 ). 0.0 0. 0.0
AMMONIUM CHLORIDE 53.49 0 0.0 0. 0.0 .. 0.0 d. 0.0 0. 0.0
SULFUR DIOXIDE 664 .06 0 0.0 0. 0.0 ', 0.0 D. 0.0 0. 0.0
METHANE 16.04 0 0.0 0. 0.0 'Y 0.0 0. 0.0 0. 0.0
t [HANE 30.07 0. 0.0 0. 0.0 0. 0.0 D. 0.0 0. 0.0
PRUPANE 44.1¢C 0. 0.0 0. 0.0 0. 0.0 D. 0.0 0. 0.0
RUTAIE 58.1¢ o 0.0 0. 0.0 3. 0.0 D. 0.0 0. 0.0
" €5-400 DEG F 106.0¢ o 0.0 0. 0.0 9. 0.0 0. 0.0 0. 0.0
w400 - 650 DEG F 166 .06 o 0.0 | 0. 0.0 9. 0.0 0. 0.0 0. 0.0
@40 - 850 DEG F 240.00 0 0.0 0. 0.0 9. 0.0 0. 0.0 0. 0.0
850+ DEG F 425.00 0 0.0 0. 0.0 ). 0.0 0. 0.0 0. 0.0
ASH/UNCONV CARBON TTIIT 0 0.0 6. 0.0 3. 0.0 0. 0.0 0. 0.0
PEASHING SOLVENT "rrr a 0.0 0. 0.0 2. 0.0 0. 0.0 0. 0.0
HYCPOGEN CHLORIDE 36 .46 0 0.0 0. 0.0 D. 0.0 0. 0.0 0. 0.0
0%YCGEN 32.08 0 0.0 6039 . 22.64 6039. 18.58 0. 0.0 0. 0.0
SULFUR 32.06 0 0.0 0. 0.0 D. 0.0 0. 0.0 0. 0.0
CeAL IIIT: 0 0.0 0. 0.0 D. 0.0 0. 0.0 0. 0.0
COKE : Tl 1 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TLLLL a 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
FTTLLE, C 0.0 o. 0.0 0. 0.0 0. 0.0 6. 0.0
'PLELE G 0.0 ! 0. 0.0 0. 0.0 0. 0.0 0. 0.0
TOTAL(DRY) 10146. 100.00; 26255 98.41| 26255. 80.79 0 0.0 0. 0.0
__MATER 18.02 0. 0.9 423 1.59 6242, 19.21 3300. 100.00 1200. 100.00
TOTALCUET) 10146. 100.00] Z6678 100.00) 32497, 100.00 3300. 100.00 1200 100.00
LB MOL/HR(WET) " 362.10 931 .68 1256.60 183.13 66.59
MIISCFD » 3.29 8.51 11.45 1.67 0.61
cPM * 2.0 0.0 0.0 : 0.0 0.0
ACTM “ 8.0 £909.00 9166.00 376.70 61.78
ML ECULAR LT X 28.02 28.57 25.86 18.02 18.02
_DENSTTY,LB/CU.FT * 0.0 0.07 0.06 0.17 0.0
~VISCOSITY,LB/FT-NR * 2.0 0.0 6.04 0.03 0.04

¥ HOTE: PRCOPERTIES CH & SJOLIDS-FREE BASIS.
0.0 MEANS VALUE NOT DETERMINED.



' T. D. VAKIL,6/83
6000 T/D SRC-1 DEMO PLANT SUMMARY MATERIAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 39 OF 40

STREAM NUMBER 191 192 193 194 19%
BFW TO EDH FOAMING INHIB. NEUT. INHIB. 70O FRESH CAT T0 SPENT CAT FROM
DESCRIPTION TO EBH “EBH EBH EBH
FHASE L L L S S
TEMPERATURE, DEG F 220.0 0.0 0.0 0.0 ¢.0
PRESSURE, PSIA 235.00 0.0 0.0 0.0 a6.0
COMPONENTS MOL WT LBZHR WT% LB/HR WTX ‘LB/HR WT% LB/HR WTZ% LB/HR WY
HYDROGEN 2.016 0 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HITROGEH 28 .-02 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ARGON ©40.00 0 6.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
CARBON MONOXIDE 28.01 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
CARBON DIOXIDE 44.01 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
CARBONYL SULFIDE 60.07 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0 0.0 0. 0.0 0. . 0.0 0. 0.0 0. 0.0
AMMONTIA 17.03 0 0.0 0. 0.0 0. 6.0 0. 0.0 0. 0.0
ANMCNIUM CHLORIDE 53.49 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR -DIOXIDE 64.06 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
METHANE 16 .04 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
' ETHANE 30.07 0 0.0 0. 6.0 0. 0.0 0. 0.0 0. 0.0
OPROPANE 94.10 ’ 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
BUTANE 58.12 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
C5-400 DEG F 106.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
400 - 650 DEG F 166.00 0 0.0 0. 0.0 0. 0.0 0. 6.0 0. 0.0
650 - 850 DEG F 240.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 13. 8.33
850+ DEG F 425.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
ASH/UNHCONV CARBON LEE R 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
DEASHING SOLVENT IEEER Y 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
HYDROG=N CHLORIDE 36.46 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
OXYGEN 32.00 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
SULFUR 32.06 0 0.0 0. 6.0 0. 0.0 0. 6.0 0. 0.0
COAL L ERE Y 0 0.0 0. 0.0 0. 0.0 0. 0.0 8. 0.0
COKE YO N MK 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0
IHHIBITOR X0 % NN 0 0.0 31. 100.00 5. 100.00 0. 0.0 36. 23.08
CATALYST 000 % 0 0.0 0. 0.0 0. 0.0 107. 100.00 107. 68.59
X2 3 % 0 0.0 0. 0.0 0. 0.0 0. 0.0 0. 6.0
TOTAL(DRY) 0. 0.0 31 100.00 5 100.00 107 100.00 156 100.00
_KWATER 18.02 54272. 100.00 0. 6.0 0. 0.0 0. 0.0 0. 0.0
TOTALC(HET) 56272. 100.00 31 100.00 5 100.00 107 100.00 156 100.00
LB MOL/HR(WETY) 4 3011.77 L3225 5.0 8.8 8. € 3 3 36 3 3¢ 3 3 3 X 3 5 36 M X6 3¢ 3 3¢ ¥ 3% 60 DD 2 2 3 X 2
MMSCFD * 0.0 0.0 0.0 0.0 0.0
CPM X 114 .88 0.0 0.0 0.0 0.0
ACFM L] 0.0 0.0 0.0 0.0 0.0
MOLECULAR WT »* 18.02 [ 3.2.3.3.3.3.3.3.8 6 36 36 36 3 3 3¢ X % % 336 3 0 X X X X % K 360 X3 M X K M M
__DEHSTITY,LB/CU.FT L] 58.91 0.0 0.0 0.0 0.0
=VISCOSITY, LB/FT-HR ] 0.64 0.0 0.0 0.0 0.0

* HOTE: PROPFERTIES OH A SOLIDS-FREE BASIS.
'0.0' MEANS VALUE HOT DETERMINED.
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6000 T/D SRC-I DEMO PLANT SiMMARY MATERTAL BALANCE CASE - EBH AT LOW CONVERSION REV. BY TCL,3/84 PAGE 40 OF 40
STREAM NUMBER 196 197 198 199 200
j STEAM TO CDKER STELM. T0 COKER STEAM T0O COKER PROCESS H2Q TO0 L.P. DEA F.G.
DESCRIPTION ' COKEE
FHASE v [ v L v
TENPERATUPE, DEG F 460.0 363.0 320.0 62.0 120.0
PRESSURE, PSIA 465.00 165.00 90.00 95.00 88.00
COMPODNENTS MOL uTY LBsHR W% LB/HR WY LE/HR Wi1% LB/HR WT% LB/HR WT%
HYDROGEN 2.010 0. 0.0 0. 0.0 G. 0.0 [ 0.0 202. 1.84
NITROGEN 28.02 0. 0.0 0. 0.0 e. 0.0 [ IR 0.0 295. 2.69
ARGON 40.00 0. 0.0 0. 0.0 C. 0.0 [ IR 0.0 27. 0.25
CARBON MONOXIDE 28.01 0. 0.0 0. 0.0 C. 0.0 0. 0.0 341. 3.11
CARBON DIOXIDE 49 .01 0. 0.0 . 0. 0.0 C. 0.0 .0, 0.0 105. 0.96
CARBONYL SULFIDE 60.07 0. 0.0 0. 0.0 C. 0.0 [ % 0.0 0. 0.0
HYDROGEN SULFIDE 34.08 0. 0.0 0. 0.0 C.- 0.0 " 0.0 ). 0.03
AMIMONIA 17.03 0. 0.0 0. 0.0 C. 0.0 8. 0.0 0. 0.0
ATH10HIUM CHLORIDS 53.49 0. 0.0 0. 0.0 C. 0.0 9. 0.0 0. 0.0
SULFUR DIOXIDE 64.06 0. 0.0 0. 0.0 C. 0.0 .. 0.0 0. 0.0
METHAHE 16 .04 0. 0.0 0. 0.0 C. 0.0 ", 0.0 3296. 30.07
ETHANE 30.07 0. 0.0 0. 0.0 C. A0.0 ’ Q. 0.0 1903. 17.36
PROPAMNE 44.10 0. 0.0 0. 0.0 C. 0.0 0. 0.0 1716. 15.65
BUTAHNE 58.12 0. 0.0 0. 0.0 C. .0.0 .. 0.0 1662. 15.16
C5-400 DEG F 106.00 0. 0.0 0. 0.0 G. 0.0 9. 0.0 1276. 11.64
400 - 650 DEG F 166.00 0. 0.0 0. 0.0 0. 0.0 9. 0.0 0. 0.0
650 - 850 DEG F 240.00 0. 0.0 0. 0.0 G. 0.0 9.- 0.0 0. 0.0
850+ DEG F 425.00 0. 0.0 0. 0.0 0. 0.¢ ). 0.0 0. 0.0
ASH/UNCONV CARBON [ 23 E 33 0. 0.0 0. 0.0 ¢, 0.0 d. 0.0 0. 0.0
DEASHING SOLVENT N 0. 0.0 0. 0.0 0. 0.0 Q. 0.0 0. 0.0
HYDROGEN CHLORIDE 36.46 0. 0.0 0. 0.0 0.. s . 0.0, 3.0 0.0 0. 0.0
OXYGEN 32.00 0. 0.0 0. 0.0 0. 0.0 P 0.0 0. 0.0
SULFUR 32.06 0. 0.0 0. 0.0 0. 0.0 3. 0.0 0. 0.0
cont MO % XM 0. 0.0 0. 0.0 0. 0.0 ). 0.0 0. 0.0
COKE MO HN 0. 0.0 0. 0.0 0. 0.0 ). 0.0 0. 0.0
06K M 0. 0.0 0. 0.0 0. 0.0 ). 0.0 0. 0.0
L2 EE - 0. 0.0 0. 0.0 0. - 0.0 ). 0.0 0. 0.0
MK MK N 0. 0.0 0. 0.0 g, 6.0 L 0.0 0. 0.0
TOTAL(DRY) 0. 0.0 0. 0.0 0. 0.0 ) 0.0 10826 98.76
_VATER 18.02 1200. 100.00 6300. 100.00 386 . 100.00 14163 100.00 136 1.24
TOTAL(WET) 1200 100.00 6300 100.00 38¢ 100.00 141e3 100.00 10962 100.00
LB MOL/ZHRCUMET) * 66.59 377.36 *21.42 785 .24 481.91
MItISCFD H 0.61 3.44 0.20 ).0 4%.39
GPH » 0.0 0.0 0.0 23.27 0.0
ACFM * 20.00 3520.40 2.00 .0 559.00
MOLECULAR KT * - 18.02 18.02 1§.02 23.02 22.75
_DENSITY,LB/CU.FT n 1.00 0.35 0.20 e2.49 0.33
-VISCOSITY,LB/FT-HR ¥ 0.04 0.04 6.04 L.55 0.03

¥ HOTE:

PROPERTIES ON A SOLIDS-FREE BASIS.

'0.0"' MEAHS VALUE NOT DETEFMIKED.




3. UTILITY SUMMARY

The Utility Summary that follows represents the normal operating require-
ments for the Demonstration Plant Product Afeas, Support Processes, énd Utilities
and Off Sites with the EBH operating in the high-conversion mode. |

The area u;i]ity requirements are consistent with the rgviéed Design
Base]ines for all Areas except the U&0) Areas, i.e., Area 11? 16, and 17; AN
process area Design Baselines were revised in 1983 to reflect changés and
Eng1neer1ng Change Proposals (ECPs), however the original U&Q Des1gn Base11ne
issued in March 1982, has not been updated to reflect changes in other Des1gn
Base11nes Thus, the U&0 utility requ1rements in the fo110w1ng table are
based on the U&0 Design Baseline of March 1982. One exception to th1s is the
assumed change in the design of the evaporator in the Wastewatgr Trgatment
(U&0) Area. The steam-type evaporator hds been assumed replaced by a Vapor
recompression-type evaporator; 106,000 1b/hr of steam requireménts wérg replaced
by 2,650 kW of power requirements. The power requiréments listgd'aﬁe the
required kilowatts at each Afea Contractor's battery Timits (éach Area'reCeived
power at 13.8 kv at its battery 1imit) assuming a power factor of 1.@.'
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AREA NO.

Utility

Process Water, GPM
Potable Water, GPM
instrument Air, SCFH
Plant Air, SCFM
Nitrogen, SCFM

Cooling Water, GPM

Fuel 0i1, MM Btu/hr, LHV
LPG Fuel, MM Btu/hr, LHV
fuel Gas, MM Btu/hg. LHV
Electric Power, KW

1b/hr

steam,
steam,
steam,
steam,

Boiler Feedwater,
900 psig, 850°F
900 psig, sat'd
450 psig, sat'
150 psig, sat'd

75 psig, sat'd steam,
27 psig, sat/d steam,
Steam Condensate, 1b/hr
Consumption & Blowdown, 1b/hr

Ib/hr
1b/hr
1b/hr
1b/hr
1b/hr
1b/hr

NOTES
a

TABLE 1

LTILITY SUMMARY® - NORMAL OPERATION, EBH AT HIGH ECNVERSION

1 12 13 14 15 16 17
Raw Haterials Coke Air
Product Stor- SRC & Liquid Separation HPU & Gas Utilities Naphtha

age & Handling Frocess Froducts Unit (ASU) Systems A-ea Incl. Boiler Off-Sites Hydrotreater TOTAL
220 108 406 85 ' 153 1,682 200 120 _2,976f

20 25 - 25 59 25 - 25 170

125 300 650 600 81t 25) 170 100 3,606

125 1,400 2,160 - - 225 " 200 100 4,210

200 100 355 - 8,414 - - 100 9,169

- 7,928 3,571 13,467 64,712 503 -g 100 90,281

0.5 4.2 1. - 13.1 5.9 - 0.3 25.

51.4 423.8 106.8 - 3.6 171.8 - 25.1 785.

~4,388 13,847 13,944 25,500 31,325 9,342 12,390 634 121,411

- 187,183 213,291 - 547,552 (951,225)b - 2,200 0

- $12,720) (10),824) - 208,513 (94,969)c - - 0

- - - - - (1,200) - 1,200 0

- (89,723) 1,200 - 63,213 25,310 - - 0

- 3,768 (13,157) - 39,033 (23,650) - - 0

2,000 148,8396) 2,030 - (14,052) 23,918 35,000 - 0

- - - - (108,733) 108,738 - - 0
+2,000% 121,126} (21,232) - (411,965) 491,314d (35,000) - 0

- 118,486) (76,308) - (323,571) . 421,765 - (3,400) 0

bNumbers in parenthesis indicate export f-om the area.

Total BFW out of the deaerator is 1,082,345 lb/hr.

gﬂoiler steam production rate is 103,121 bb/hr.

eTotal make-up water to the deaerator is 330,66( 1b/hr.
Required power at each Area fontractor's battery limits.

Average flow estimated to be

approximately 10 MM Btu/hr.

35 gpm.

Numbers without parenthesis indicate import to the area.

Assumes a power factor of 1.00.
High rates occur at shift change.
Burner maintenance program use 2stimated to ke approximately 1 MM Btu/hr.

Averaged start-up requivements for all areas estimated to be

o



4. FEED MATERIALS

In addition to small quantities of catalysts and chemicals, the only raw
materials required to operate the Demonstration Plant are coé] and water.
Required hydrogen will be produced by gasifying the residue from coal lique-
faction plus some supplemental coal. Plant fuel will be provided by the gases
produced in the plant in the various process areas. The Demonstration Plant
generates its own utilities except electric pdwer, which is purchased from a
local utility.

The raw material feedstocks are presented in Table 2. Table 3 lists the
feeds which are manufactured within the p]ént and directed to various areas.
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Table 2

Raw Material Feedstocks

HHV

Rate HHV® 10% Btu/sp
Coal Feed (Total) 6,036.25 TPSD (MF)b 12,910 Btu/1b 155.86
To SRC Process 5,590.00 TPSD (MF) : ’
To Gasification : 446.25 TPSD (MF) o
Electric Power 121.4 MW ‘ 9,500 Btu/KwH 27.68
(Purchased) '
River Water Intake
Zero Dishcarge Mode 4.19 MMGPSD -- ‘ -~
Uischarge Mode 5.63 MMGPSD == ==
Total 183.54

aHigher heating value
bMoisture free

ARSI M emy ~ by S0 ¢+ -



- Table 3

Plant Produced Feedstocks

SRC to Delayed Coker/Calciner

SRC to Expanded-Béd Hydrocracker
High Conversion Mode
Low Conversion Mode

Hydrogen

Oxygen

Nitrogen

Fuel Gas ' .

I-95

886.

'886.6

1,773.

77.
33.
37.
20.

w

TPSD

TPSD
TPSD

MM SCFD
MM SCFD
MM SCFD
MM SCFD



5.. PRODUCT. SLATE

The expected net products from the SRC-I Demonstration Plant are presented
in Tables 4 and 5 for operation of the EBH in both the high-conversion and
low-conversion modes, respectively. All fuel gas will be consumed on site; no
fuel gas will be exported from the plant. LPG in excess of plant fuel require-

ments will be exported.
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Table 4

Product Slate
High Conversion EBH Operation

Product Rates HHV Heat Content
' TPSD BPSD (Btu/1b) (MMM Btu/SD)
Main Products
Naphtha (05-400°F) 533.59 3,809 19,420 20.72
Fuel 0i1 (400-650°F) 800.98 4,846 17,820 28.55
Fuel 011 (650-850°F) 159.34 827 17,670 5.63
SRC Solid 883.96 15,980 28.25
TSL~SRC Solid 169.39 16,710 5.66
Calcined Coke 573.06 14,210 16.29
LPG (3,724 1b/hr) 44 .69 505 21,560 1.93
SUBTOTAL 107.03
By-Product
Sulfur 192.98 4,050 . 1.56
TOTAL : 108.59
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Table 5

Product Slate

Low Conversion EBH Operation

Maiﬁ Prﬁducts
Naphtha (C5=400°F)
Fuel 071 (400-650°F)
Fuel Gi1 (650-850°F)
SRC Solid .
TSL-SRC Solid
Calcined Coke
LPG (4,185 1b/hr)

SUBTOTAL

By-Product
Sulfur

TOTAL

Product Rates

TPSD

547.
798.
154.

982.

573.
50.

198.

99
96

85
06
22

78

BPSD

3,

912

4,834
800

I-98
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HHV Heat Content
(Btu/1b) (MMM Btu/SD)
19,420 21.28°

17,820 28.47
17,670 5.45

15,980 -
16,710 32.85
14,210 16.29
21,560 2.17
106.51
4,050 1.61
100.12



6. PLANT .THERMAL EFFICIENCY

The thermal efficiency of the Demonstration Plant is determined by calcu-
lating the ratio of the total heat content of the net plant products to the
total heat content of the plant feedstocks, including coal and electric power.
The heat contents (heats of combustion) of the products are listed in Tables 4
and 5. The heat content of the coal feed and the equivalent higher heating
value (HHV) of the electric power, based on 1 KWH = 9,500 Btu, are provided in
Table 2. Table 6 lists the plant efficiencies of both EBH operating modes.
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Table 6

Plant Thermal Efficiency

High-Conversion Low-Conversion
EBH Operation EBH Operation
Input (MMM Btu/SD) .
Coal and power 183.54 183.54
Output (MMM Btu/SD)
Main Products 107.03 106.51
By-Product 1.56 1.A17
Total 108. 59 ' 108.12
Thermal Efficiency? (%)
Main Products only 58.31 58.03
Including By-Product 59.16 58.91
Coal Conversion Efficiencyb 2.95 . ©2.94
3Thérmal Efficiency = HHV of Products -x 100

HHV of Coal and Power

lJCoa] Conversion Efficiency = HHV of Main Products (MM Btu/SD)
& (MM Btu/BBL) x Cual Feed (T/SD), (MF)
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B. COST PLANS AND SUMMARY

BACKGROUND

The cost estimate and cost plan data for the SRC-I Project, Work Breakdown
Structure (WBS) element 1.0 have been coordinated and compiled by ICRC, based
on engineering, vendor engineering and equipment estimates and material take-off
quantities developed by Catalytic, Inc., Tﬁe Lummus Company, Air Products and
Chemicals, Inc., The Ralph M. Parsons Company, Rust Engineering Company and
Johnson Controls, Inc.; a construction cost estimate developed by Stone and
Webster Engineering Corporation; and, a Phase I and I1 support estimate developed
by ICRC. . '

As indicated in the original Baseline cost plans, the estimate for Phases I
and II, expressed in first quarter FY 1982 terms, was 1.8664 billion-dollars.
It was also estimated that 565 million dollars be included for escalation
until the completion of Phase II in December of 1987. 'In addition, ICRC
recommended including a project contingency of an additional 451.9 million
dollars.

The following assumptions and clarifications were ‘associated with the
Cost Baseline: '

Costs were presented in 1st Quarter FY 82 dollars and escalated over

the time frame of the Schedule Baseline

The escalated costs had been developed using the following rates,

compounded yearly: 10% for the last three quarters of fiscal yeér

(FY) 82, 10% for FY 83, 9% for FY 84 and FY 85 and 8% thereafter.

Phase I Engineering and Vendor Engineering costs were made up of

contract negotiated costs plus the estimates aSsbciéted with specific

Category A Engineering Change Proposais included in the Design

Baseline.

In general, the equipmeht estimates of Area Contractors were based

on vendor quotations or other historical in-house data.

° Construction craft productivity had been adjusted to a 1.38 multiplier
over the Gulf Coast basis. ,

© Constructior labor costs were based on a 40-hour week, 8-hour day,
single shift with no premium time included for craft jabor.

© Construction bulk material quantities were based on material take-offs

estimated by Area Contractors or generated by computer programs.
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© Construction cash flows assumed bulk materials were purchased on the

basis of early-start and labor on the basis of scheduled-start.
A11 costs associated with the Hydrogen Purification Unit had been
included in the Gas Treating Area.

° A contingency allowance had been developed and included on the
estimate summary sheet using the following guidelines: engineering
at 10%, equipment at 10%, construction at.ZO%, manufacturing (opera-
tions) at 10% and Category C ECPs at 30%. In addition, monies had

been included for post-mechanical-completion modifications.

Changes to the design, cost and schedule of the project since the submis-
sion of the Interim Project Baseline in January 1981 had been classified as
Category A, B or C Engineering Change Proposals (ECPs);' Category A ECPs were
well-defined and were included in the technical documentation of the Design
Baseline. Category B ECPs were those which were agreed upon and which were
adequately defined but, because of time constraints, were not included within .
the technical documentation. of the Design Baseline. Their costs had been
estimated and time-phased and were included in the cost plans as a line item
at the third level of the WBS. Category C ECPs appeared to be desirable but
were not well-defined. The costs for them had been estimated and time-phased
and were included in the cost plans as a line item at the first level of the
WBS. For a more detailed 1isting and cost data, see the following: Category A
ECPs--Appendix B, Section 21.0; Category B ECPs--Appendix A; and Category C
ECPs--Appendix B, Section 26.0. |

The following time-phased Cost Plans of the Original Baseline did not
include any of the contingency allowance. They had been developed in first
quarter FY82 dollars and in escalated dollars in the following formats:

Phase I - Level III WBS Summary = 1lst Quarter FY 82 dollars
Level 111 WBS Summary - Escalated dollars

Organizational Breakdown Structure Summary - 1st Quarter FY 82
dollars

Organizational Breakdown Structure Summary - Escalated dollars

Phase II - Level III WBS Summary - 1st Quarter FY 82 dollars
Level III WBS Summary - Escalated dollars

Organizational Breakdown Structure Summary - 1st Quarter FY 82
dollars

Organizational Breakdown Structure Summary - Escalated dollars
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More detailed cost breakdowns for specific areas of the plant at Levels IV
and V of the WBS can be found in the cost plan sections of the applicable
following chapters. The detailed cost baseline submittals from each of the
Area Contractors and the CM/C are maintained in the control files of ICRC.

The data is voluminous and much of it is proprietary. One copy of the cost
estimates from the Area Contractors and the CM/C was forwarded to the DOE and
to its support contractor, as they became available. This data is available

for examination by authorized personnel from DOE and its support contractors.

REVISED BASELINE CAPITAL COSTS

The Original Cost Baseline of March 1982 projected a total cost for
Phases I and II only of $1,866.4 million in first-quarter FY 1982 dollars,
exclusive of contingency (Table 7). The corresponding estimate for the Revised
Cost Baseline is $1,855.3 million dollars. The changes which occﬁrred in the
cost estimate during the Post-Baseline period are detailed below:

1st Quarter FY 1982
Dollars (000Y)

Original Cost Baseline (less contingency) | 1,866,400
Original Baseline B ECPs (24,880)
Revised Baseline B ECPs (20,181)
Net Change in B ECPs 4,699
Original Baseline C ECPs 25,501
Revised Baseline C ECPs 10,606
Net Change in C ECPs (14,895)
Original Cost Baseline, adjusted for revised
B&C ECPs and excluding contingency 1,856,204
Net of Post-Baseline ECPs 8,333
Revisions to Checkout and Commissioning Costs (13,800)
Effect of Dust Preparation Unit Material Takeoffs . 1,000
Effect of Gasification Unit Material Takeoffs 4,300
. Revisions to Gas Systems Equipment Costs ' (678)
Update of Naphtha Hydrotreater Estimate ’ (100)
Revised Baseline Estimate 1,855,259
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Most of the cost changes are a direct result of further development and
refinement of Engineering Change Proposals (ECPs). Table 8 shows the Category B
ECP Summary of the Original and Revised Cost Baseline values. The only changes
from the Origina] Baseline were the deletion, at the direction of DOE, of
ECP-4-1002 (Sour Gas Compressor Revisions) and ECP 6-1008 (Deletion of Third
50% H2 Compressor). The savings of $24.880 million projected in the Original
Baseline have been reduced to $20.181 milljon, resulting in a net cost increase
of $4.699 million.

The Category C ECP Summary is presented in Table 9. Considerable engi-
neering and estimating developments have resulted in revisions to many of the
original ECPs. The result of these changes is a net cost increase of $10.616
million only versus the increase of $25.501 million in the Original Basel1ine.
The net savings are $14.885 million.

The Post-Baseline ECPs are summarized in Table 10. The net effect of
these ECPs is a cost increase of $8.333 million.

Because uf the expected large impact of the ECPs affecting the Dust
Preparation and Gasification Units of the Gas Systems Area, it was decided
that the material take-offs (MT0s) for these areas would be redone following
the incorporation of engineering changes, so that factored estimating would
not be required. The cost estimate; resulting from the revised MT0s are
higher for both areas than if the ECP values were used. An increase of $1
million is noted in the Dust Preparation area and an increase of $4.3 million
is observed in the Gasification Area.

Also, separate from the further development of ECPs, equipment estimates
in the entire Gas Systems Area were refined. A saving of about $0.7 million
over and above that projected by ECPs has been realized. The most significant
contributor to this overall saving, which involves both positive and negative
items, is a $1 million decrease in the equipment cost for the three remaining
Gasifiers. |

Another relatively large decrease of $13.832 million is realized in
checkout and commissioning costs. This is primarily due to both lower fuel
consumption durihg the checkout and commissioning period as well as Tower fuel
price projections based on the Energy Information Administration's 1982 Annual

Energy Outlook.

A s]ight savings of $.1 million results from the revision of the Naphtha
Hydrotreater cost estimate. The estimate was revised without formal processing
of the revised ECP. However, the value of ECP 5-1013 in Table.9 is shown as
the original ECP number.
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The reconciliation and discussion above is presented on a "before con-
tingency basis" because the contingency in the Original Baseline was escalated
and the contingency in the Revised Baseline is not. However, both sets of
contingencies were calculated using the same guidelines (i.e., 10% on engi-
neering, equipment and operations and 20% in construction). The resultant
- contingency for the Revised Baseline is $325.9 million, including $60 million
for post mecHanjcé] modifications. »
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TABLE -7
COST SUMMARY

($000s)

Original Baseline

1st Qtr. FY 82
Dollars
Phase 0{1) | $ 10,285
Phase 1(1) 365,187
Phase II 1,501,230
Total before $1,876,702

Contingency
Contingency -
Phase I
Phase IT
Total

Total Cost

D nciudes expenditures prior to FY '82.

I-106

Escalated

Dpl]ars

$ 10,285
399,537

2,032,416

—_— =

'$2,442,238

pind BLRLE E-idud

$ 32,647

419,217

—1

451,864

—_

$2,894,102

-

Revised Baseline

1st Qtr. FY 82
Dollars

$ 10,285
365,720
1,489,539

—_—t

$1,865,544

289,285

—_—_—

325,857

PRt B AN

$2,191,401



ECP No.

4-1002
4-1003
4-1005
4-1006
4-1009
4-1011
4-1012
4-1014
4-1023
4-1025
4-1027
4-1028
4-1031

5-1004
5-1006
5-1007
5-1008
5-1010

3-1003

6-1002
6-1003
6-1004
6-1005
6-1006
6-1008
6-1009
6-1012
6-1013
6-1015
6-1016
6-1024
1-1011

7-1002
-7-1004
7-1005
4-1031

¢+ 1-1002

TABLE 8

CATEGORY B ENGINEERING CHANGE PROPOSAL SUMMARY

Title

SRC Process Area

Sour Gas Compressor Revisions (Deleted)
Quench Mode as Plant Design Basis

Modify Coal Slurry Heating and Pumping Design

Modifications to Solidification Section
Storage Tank Design Modifications
Boiler Blowdown Disposal

Design Changes for Start-Up/Shut-Down
Materials of Construction Modifications
Modifications to KMAC Unloading Systems
Light SRC Stripper Redesign

Product 0i1 Fractionation

Operator Shelter and Field Laboratory
P-12724 Driver Modifications

SRC Process Area Total

Coke and Liquid Products Area

Change Hot Condensate Subcooler to Pump
Eliminate Calciner Shift Bins

J-Type Enclosures for Green Coker Conveyors
Reduction in Wet Gas Compressor Size
Operator Shelter and Field Laboratory

Coke and Liquid Products Area Tota!l

Cryogenic Systems Area

Operator Shelter and Field Laboratory
Cryogenic. Systems Area Tota] ’

Gas Systems Area

Mixed Feed Gasification Heat & Material Balance

Selexol and DEA Spare Filters/Separators
Gasifier Flare Operation

Nitrogen Purge System Revision

Sulfur Storage '

Deletion of Third 50% H, Compressor (Deleted)
LPG System and Storage Addition
Segregated Wash Water System

Deletion of the Fourth Gasifier

Two 67% Claus Plants

Wash Water Treatment. Pump Revision
Methanation Unit :
Corrosion/Erosion Monitoring

Gas Systems Area Total

Qutside Battery Limits Facilities Area

Addition of Fourth Pulverizer Train
River Frontage Security Fence

Flare System Spare Pumps

P-12724 Driver Modifications

Outside Battery Limits Facilities Area Total

Product Utilization Area

P%oduct User Retrofit (Conver§ion Costs)
Product Utilization Area Total

CATEGORY B ECP TOTAL
NET CHANGE
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1st QTR FY 1982 ($000)
*. - Revised
Baseline Baseline
Value . Value
$( 1,657) $ 0
( 4,267) ( 4,267)
(21,841) (21,841)
( 5,968) ('5,968)
(  26) (- 26)
330 - 330
2,937 2,937
2,763 2,763
86 © 86
528 528
9,159 9,159
62 762
1,093 1,093
$(16,801) $(15,144)
$ 12 $ 12
S( 333) ( 333)
( 1,206) ( 1,026)
( 406) ( 406)
62 62
$( 1,691) $( 1,691)
$ 62 $ 62
$ 62 $ 62
$ 34 $ 34
( 198) ( 194)
48 48
( 522) ( 522)
1,586 1,586
( 3,042) ( 0)
4,690 " 4,690
264 264
(18,461) (18,461)
( 2,436) ( 2,436)
( -41) ( 41)
3,550 3,550
76 76
$(14,448) $(11,406)
$ 6,576 $ 6,576
52 52
85 85
285 285
$ 65,998 $ 6,998
$ 1,000 $ 1,000
$ 1,000 $ 1,000
$(24,880) $(20,181)
o $ 4,699



ECP No.

4-1004
4-1008
4-1013
4-1020
4-1022
4-1029
4-1030
4-1032

5-1013
5-1014
5-1015
5-1016
5-1017

3-1004

5-1014
6-1007
6-1014
61017
6-1018
6-1019
6-1020
6-1021
6-1023
6-1025
6-1026

4=1032
5-1014
5-1015
7-1003
7-1006

TABLE 9

CATEGORY C ENGINEERING CHANGE PROPOSAL SUMMARY

Title

SRC Process Area

Elimination of Batch Solids Withdrawal System
Portable Decoking Drums

Limiting KMAC Size to 1 mm

Flare System Modifications

Design Improvements & Modifications
Sotidifier Fume Control Unit

Vari-Speed Drive Modifications

Increase Solidifier Flexibility

SRC Process Area Total

Coke and Liquid Products Area

Naphtha Hydrotreater

Replace Soda Ash System for Calciner Scrubber
Rotate Lummus Plot Ptan

Revise Spent Catalyst Handling System

Seal 0il Storage for EBH Reactor Pumps

Coke and Liquid Products Area Total

Cryogenic Systems Area

Hot Water Bath LIN Vaporizer
Cryogenic Systems Area Total

Gas Systems Area

Replace Soda Ash System for Calciner Scrubber
Delete DPU Classification System

Single 100% H,S Recycle Compressor

Min./Max. Chafiges

N, Recycle/Solvent Recovery Unit

Sgal Nitrogen Booster Compressor

Delete Centrifuges, llse Vacuum Belted Filters

Reduction of Fixed~-Ammonia in Stripped Water-Lime

Kettle Type Steam Boilers
Gasification Materials Revisions
Shift Condensate to Gasification Unit

Gas Systems Area Total

Qutside Battery Limits Facilities Area

Increase Solidifiar Flaxihility

Replace Soda Ash System for Calciner Scrubber
Rotate Lummus Plot Plan

Flare Stack Relocation

Wastewater Treatment System Modification

Outside Battery Limits Fa¢iiit1es Area 1otai
CATEGORY C ECP TOTAL
NET CHANGE
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1st QTR FY 1982 (3000)

Baseline
Value

$( 1,

(

2,

1,

(

400)
200)
200
400
400
700
400)

220

$ 2,

$ 14,

(
(

920

200
100)
722)
100

125

$ 13,

( 8!
( 2!
1,
RI

2)

21

$ 3,

( 1!

603

750

750

237)
418)
100
392
133
826)
850
446 )
810

0

308

0
0
0

500)

6,420

—_————

$ 4,920

$ 25,501

—— e s——

Revised
Baseline
Value

$( 2,

(

4!

1,

(

272)
226)
951
445
507
692
255)

700

$ 5

$ 14,

(

542

200
121)
27

115

154

$ 14,

375

$ 104

$

(11,
( 37
1!
4’

(1,
1,

(

3’

104

(33)
435)
092)
180
243
133
121)
812
395)
799

638

$( 3,

$

(3,
( 1!

562)

(%9)
106

590)
500)

( _800)
$( 5,843)

310,616

$(14,

885)



TABLE 10
POST-BASELINE ENGINEERING CHANGE PROPOSAL SUMMARY

1st QTR FY 1982

($000)
Revised Baseline
ECP No. Title Value
SRC Process Area
4-1101 Integrated Facilities Modifications : $ 1,648
4-1102 CSD Modifications ( 3,283)
4-1103 Coal Slurry Heater Safety Factor Revision 950
4-1104 Plot Plan Revisions - 3,615
4-1105 Product 0il1 Fractionation Revisions 216
4-1106 Vapor/0il/Water Separator Modifications 598
4-1107 Sour Gas Compressor Modifications ( 318)
4-1108 Column/Drum Residence Time 60
4-1109 Service Elevator Addition 988
SRC Process Area Total $ 4,474
' Coke and Liquid Products Area _
5-1101 Coker/Calciner Design Changes ' $(  253)
5-1102 EBH Design Review Changes (_259)
Coke and Liquid Products Area Total $( 512)
Gas Systems Area
6-1101 Baseline Estimate Review and Sample Collection $ 7
6-1102 Delete L.P. Fuel Gas Absorber in BSRU ( 657)
6-1104 Delete Coal Receiving Cyclone/Filter ( 98)
6-1105 Mixed Feed Gasification H&MB - Additional Scope 10
6-1106 Methanation Unit Revisions 4 (  315)
6-1107 Revised Wash Water Treatment Pumps 377
6-1108 Caustic Storage and Distribution System _ 521
6-1109 Blowdown, Condensate and Relief System 998
6-1110 Add Separator and Heat Exchanger - Selexol Unit 411
6-1111 Steam Turbine Selection for Raw Syngas Compressor 3,645
6-1112 ASWS Capacity Reduction (___528)
Gas Systems Area Total $.4,311
POST-BASELINE ECP TOTAL $ 8,333
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REVISED

BASELINE ESTIMATE
PHASE | & PHASE ||

e Internationat Coal Retining Company

AREA and CONTRACTOR TCRC DATE 30 Sept. 1983
WBS LEVEL 1 . NUMBER REVISIONNO. 1
WBS ELEMENT TITLE SRC-1I PAGE OF

1ST QTR FY'82 (THOUSANDS)

FINAL BASELINE
ITEM LABOR MAT'L TOTAL
MH $ $ $
A/C PURCHASE 263582.4 263582.4
EQUIP cm/c LPURCHASE e 3814.6 3814.6
ERECT 1522.5'17 13720.8] 37226.6 50947.4
\crRc  SPARE
PARTS 30400.0 30400.0
TOTAL EQUIP 1522.5 13720.8{ 335023.6 348744 .4
Site & Earthwork 1828.,0 24141.8] 21717.9 458497
Concrete 2318.5 29747.71 18567.3 48315.0
Structural Steel g61.7 13375.6] 34806.0 48181.6
Piping 4058.7 64853,2) 100343.5 165196.7
Electrical 18580.7 22713.1] 345785 57291
Instrumentation 983.8 15030.50 33134.1 41864.6
Architectural,
f:;:]f;?ﬂ;:nd 1666.9 | 23750.9 29576.1 53327.0
SUBTOTAL - BULKS 13268.3 | 193612.8| 272723.4 466336.7
TOTAL DIRECTS 14790.8 | 207333.6] 607747.0 815080.
Distributables &
S, 3826.7 | 132561.5 83713.8 216275.3
TOTAL DIRECTS ,
& INDIRECTS 18617.5 | 339895.1| 691460.8 1031355.9
Phase | 144949.1 144949 ]
A/C Vendor
Engr Engr'g 29097.5 29097.9
Phase 11 369138 36913,
Phase | 15716.0 15716.
CMIC  Prase i 7474 | 53326.5 52663.2 - T05959.
TOT AL ENGINEERING 241.4 | 250905.4 81760.7 332666. 1
Phase | 175057.00 34 175957.
ICRC Bl 314280.0 3142804
SUBTOTAL 490237.0 490237.
CATEGORY B ECP's 1000.0 1000.
CATEGORY C ECP's
SUBTOTAL — OTHER 90237.0 1000. 491237.
ESCALA-| Phase |
TION Phase I
CONTIN-| Phase | 36572.0 36572
GENCY [ Phase I 229285.0 229285,
POST MECH MODS 60000.0 60000. (
SUBTOTAL — CONTINGENCY 325857.0 325857,
GRAND TOTAL 18859 1081037 (1100079 2181116

FORM 9637 (3/82)

(1)
(2)
(3)

Incl. M-Hrs for field-erected equip.

Includes $12,218 land and $39,480 ICRC G&A

Includes $32,183 ICRC G&A
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e International Coat Retining Company

ORIGINAL

BASELINE ESTIMATE
PHASE | & PHASE I

AREA and CONTRACTOR ICRC pAaTE __March 31, 1982
WBS LEVEL 1 NUMBER REVISION NO. __0
WBS ELEMENT TITLE PAGE OF
~ FINAL BASELINE
ITEM LABOR MAT'L | Subtotalfgscalatiop TOTAL
MH 3 $ $ $ $
A/C PURCHASE 267/021.01267021.0 26/021.0
gEQuip oM/ PURCHASE 3845.6 1 3845.6 3845.6
ERECT 1507.0 1 13484.2 | 36629.9] 50114.1 50114.1
\cRc  SPARE
o PARTS 31013.0| 31013.0 31013.0
TOTAL EQUIP 1507.0] 13484.2 [338509.5(351993.7 351993.7
Site & Earthwork 1843.9 24355.9 | 21686.8] 46042.7 46042.7
Concrete 2275.1129211.7 | 18387.91 47599.6 47599.6
Structural Steel 843.5 ] 13098.3 | 34612.3] 47710.6 47710.6
Piping 4206.1 | 67301.4 {103319.1 {170620.5 170620.5
Electrical 1570.7 1 22996.6 | 34116.9 ] 57113.5 57113.5
Instrumentation 959.9 | 14675.1 | 32944.4 | 47619.5 47619.5
Architectural
Painting, and
Insulation 1648.6 | 23495.7 | 28694.6 | 52190.3 £2190.3
SUBTOTAL - BULKS 13347.8 1195134.7 1273762.0 1468896.7 468896.7
TOTAL DIRECTS 14854.8 P086A18.9 1612271.5 [820890.4 820890.4
Distributables &
indirects 3834.0j132786.6 | 83680.3(216466.9 216466.9
TOTAL DIRECTS
& INDIRECTS 18688.8 |341405.5 [695951.8 [1037357.3 1037357. 3
Phase | 138968.0 138968.0 138968.0
A/C Vendor
Engr Engr'g 28581.0{ 28581.0 28581.0
Phase | 36135.9 36135.9 36135.9
- Phase | 15741.0 15741.0 15741.0
Phase || 237.1153956.1 | 52887.5[106843.6 106843.6
TOTAL ENGINEERING
+ CM/C 237.1 p44801.0 | 81468.5|326269.5 326269.5
\CRC Phase | 174757.0 174757.0 174757.0
Phase | 327412.0 327412.0 327412.0
SUBTOTAL 502169.0 502169.0 502169.0
CATEGORY B ECP’s (24880.0)({24880.0) (24880.0
CATEGORY C ECP’s 25501.0 ! 25501.0 25501.0
SUBTOTAL — OTHER 502169.0 621.01502790.0 502790.0
ESCALA-[ Phase | 34350.0] 34350.0
TION Phase I 531186.0]531186.0
CONTIN-| Phase | 32647.0 | 32647.0 32647.0
GENCY | Phase I 317982.0)317982.0 317982,
POST MECH MODS 60000.0 | 60000.0 | 41235.01101235.0
SUBTOTAL — CONTINGENCY 410629 0 1410629.0 ] 41235.0]45
GRAND TOTAL 18926 (1088376 11188670 (2277046 | 606771 12883817

FORM 9637 (3/82)
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U. S. DEPARTMENT OF ENERGY

Level 111 WBS Summary

BASELINE PAGE  OF
poE r:'-’n.::mnt Phase 1 e,
' Bemons TaE1on of the Solvent 3efined Coal Process 2 GEKEUBTBoR03054
3. Contractor tnermmw, sddress) 4. Conirsct Stert Dete
International Ccal Refining Company 10 July 1978
P. 0. Box 2752 8. Contrect Complation Dete
Allentowm, PA 18001
8. tdentilication | 7. Reporting Category (e.9., contamct line 10. Ptenned Current Fhcal Yeor
Nurnbes m‘rwk breakdown sirucnre . FY82
. S R T : FYso Fysl 0 N DlJd FI1HM AlHM J | d A TS |Tetal FY82 FY83 FY84 FY85 Total
1.1 onstr. Facil. qu pmen - h - - = I 1 5 8 5 21 3155 19 - 49
.2, SRC 3857 | TTU6_ | 496] SA4r] 584] 608] 692] 6431 95d1054] 10941151]3511[1170 125021 19564]. 9415] 1330 | 53774
.2.2 Coke & [Tquid Products 1285 | 3008 3241 287 3141 271] 2831 339] 439 489] 744 733] 807 972 6059 10746 3334 89 2562
2 Product L1LY4 TITVR T gaol 823 898] 87 l975 982] 13991543} 184419441 43182142 18561 30310] 12749 1519 79395
Ll Cryogenic Systems 430 812 9%_[10 146] 1 n6| 112 124 141] 139 138] 177 16¢€ 563 5587 2004 3 10449
1.3.2 | Gas Systems 1630 9 1323 T3641259] 50711719 | 1890n| 19242043] 19861935 | 2026202 21062 6982|4107 35 | 53094
La support Processes 2120 | 10 1422 14711405 '_611825 2002] 20462384 21292143 22002187 226251  22569| 6111 38 | 63543
1.4.1 Utilities 8 Offsites 2eB7 3463 | 7508 10641292 11781238 [ 1343 174-42050 20201910 [ 18681929 18390 26596 4667 - 56397
142 Central C - - 531 3N 11 17 l% 7] 30 39 32| 34 33| 40 41 358 595 219 - 1663
1.4 ry Limits & 2281 4994 | 785 10811309 219701255 [1373] 17832082 20541953 IQOQFWO 18748 27151 48686 - 58060
Central Control System
1.5.1 | Proiect Management LLD 5392 1 8711 89} 813 744] 676} 574 625] 707111¢ 1083$084 9974 19934 7405 - 48210
1.5.2 | Adminfstration & Planning 2250 5T8Y | 603] 43(] 574] 459 493 [ 518] 569 479] 483 554| 481} 456 6099 4532 1901 43 20012
1.5.3 Technical Support e73 2968 | §2Y4 4311 424 4411 4301 550 570] 641 720 744‘ 792 6610 2823 1476 - 14150
1.5.4 Product Utilizatfon 9 979 186' 164 138 1771 18711321 430] 469 455] 519] 501 4780 4894 3512 97 14871
1.5.5 E.P.L.A. Support %39 A 1173 q 217 2961 347|409 415] 410 4361 387] 397 4010 2446 929 - 9798
1.5 Project Management & Sujpory BI37 YO8 [ 2275 21T AZ29 T VS6P TS T{Z158] 34242569 | 2060232 [ 32130230 31473 34629 15223 140 1107041
.6 Dperations
R Total Before G & A 795 83382 |57 5&?57)3 57475206 [6515] 86468381 (8726809329 [1645P534 91428 | 115014 239048 1697 1308494
LR TBBI | 9039 [ 729 739 771 764]831[ 870] 11541101[ 11531228 [1549[1238 121271 11558 4727 136 | 39480
Category C ECP'S - - - 1~ o W - 1_- 1 - 4 - - - - - 4995*
Eecalztion - - - 4 - T5(X 1621 164] 479 465] 48% 771} 7604 779 4213 177101 11026 101 34350* |
Iatal - Eschalated 19308 52437 [6031162246674| 66617199 [7549|1279/9947 |1n368!11.3281 395411 107768 144282 54801 1 2534 {387319*
Land Z13 7 41 - 4 -1 4 -4 -129] - 2921 11696} - - 12218
Grand Iotal - Escalated 20021 52438 (603 1] 622 %6 74| Eh5 17199 [ 7549[P79 347 [in $8il 1328114 46{ 11551 108060 | 15%9781 54801 2°34 1399531
. Remer Ty; $700 of 2scalatlon relates to Catecory U tlFs. DoTTars Expressed 10|17, cou Pan Dete
15 Aemwrks * Category C ECPs are rapresented in total only; $700 of 2sca Toouanede et qtr. | Harchy 198.2
FYA2 8ollars

18. Segnsture of Contracior’s Project Meneger end Dste

19. Signature of Contractor s Aumnorited Finencist Representative and Dete

20. Signature ot Governmaent Technical Reprewntstive and Dete
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Level

I11 WBS Summary

. BASELINE PAGE Of
e '(T.Tnc“'“w Phase 1 e
“Pemonstration of the solvent Refined Coal Process * bE-REVE FBbRo30ss
2. Contasctor (nstme, sddress) 4. Conirsct Star1 Date
International Coal Refining Company 10 July 1978
P. 0, Box 2752 8. Contract Compietion Dete
Allentown, PA 18001 _

Thousands - Escalated

8. 1dentit cation |}, Aeporiing Category {e 9., contract line 10. Planned Cusrent Fiscat Yeor
Number :::\‘::lro-h breakdown stiucture FYg?2
180 F981 _J0 [N 1 DJJ JFIM | AIM J J ] A]S [Total FYB] FYB3 | FYBA FYB5 Total
. Constr, Facil & Eqsipment 5 3 22 406 95 523
.2, SRC 3857 7106 | a9s| 540l 584 622] 714 660]1004 11031153 12363595] 125 12967 | 22236 | 11735 | 1902 56803
2.2__| Coke & Liquid Products 1285 4008 | 324] 2a3 314 2721 284 342] 461 282| 851 868]104 6356 2195 | 4l61 205 28210
2 Product 5142 | 11114 | gap| m23 agqms 9941007 [ 1465 1624193&10895453__230' 19323 | 34431 [ 15896 | 2107 88013
1.3.17  {Cryogenic Systems 480 g12 [ 99} 102] 314d 11} 109 1350 131] 147 147] 154 184] 178 1627 6384 | 250 3 11810
1.3.2 "[Gas Systems 1640 9268 l1323]1369 12591543]126101932 [2014] 21432085] 2140178]2168] 21920 [ 19351 [ 513 4t 57361
1.3 Support Processes 2120 10080  hao2114711 14041654 187[1204] 2145122902232123032362]2346 23547 25735 7638 5 69171
T.A.7 JUtTTitles & Gffsites 2281 4463 | 250 neal 12941207 [ 12691 376 [1835] 21572120 20552007 |2074] 19202 | 30388 | 5962 62296
1.4.Z |Central Control System - 531 sl 120 14 19l 1A 30] 36| 34 32] 44 41| 42 362 635 273 1801
1.4 Outside Battery Linmits & 2281 4994 | 785 1081 130d1226]128 1871] 218492152| 2099048 znﬁf 19564 | 31023 | 623% 64097
Central Control System
5.7 [Project Management 305 | 5492 | ay1 | gei] A7 6oa| 747 6aa| 600] 714 740[11941154 | 1158 10324 | 22703 | 9765 53195
1.5.7 "[Administration & Flanning 2256 | _SV8T_ 1603 430 574 471] 50d 530f 597 503 508 59q 517] 489 6324 | 5178 | 2375 9 21373
1.5.3  |Technical Support 273 2968” | 3421 425] 431 435] 454 aa1] 578] 594 673] 774 800] 851 6900 3225 | 1883 15210
1.5.4  Product UtiTization 509 979 |1@6] 166] 199 178] 181 192[1386] 454 492 489 558] 539 5015 | 5591 | 3387 | I3 16713
1.5.5 [t.P.L.A. Support 839 VS781"173[ 205 211 326] 303 356] 429 434 431 469 416] 427 4188 2795 | 1161 10557
T5 Project Wanagement & Support| B3BZ | /W38 To57512117 22912104} 21992207 |3590] 26992844] 35203445]3460] 32751 | 39498 19032 | 191 117048
1.6 Operations
1.0 Total Before S A A T7925 | 43382 ke302]5492] 53015883 63546667 | 9071| 87999166 1001123231023 95207 1131093 | 48896 | 2349 338852
G5 A 1883 9049 | 7291 735 771 778 844 882]1208] 11441202]13141631}1320{ 12561 | 13189 | 5%05 185 42172
Category U tCP"s . -1 - i - - |- - - | - -~ - - - 5695
Total 19808 | 52431 6227 66746661]71997549/102799947 1132139401561 107768 144282 | 54801 | 2534 387319
Land 213 17 292 292 11696 _ 12218
Grand Total 20021 | 52648 |60311 6222 667466611 71997549] 1027999471 1036113241824 [11551 108060 1155978 154801 | 2534 1399537
15, Aermrk: Dollars Expressed {n|t7. Cost Plan Date

March, 1982

ne
£

18 Segnatue of Contractor’s Project Merneger end Dete

19 Signaturs of Contractor’s Authorized Finencis! Representative snd Date

20. Signsturse of Government Technicel Reprewentative and De ¢




T VR TR

P11-1

U. S. DEPARTMENT OF ENERGY

Organfizational Breakdown Structure -

. BASELINE PAGE  or
lm”u-uf'""’ Phase 1 o
" FemonsTration of the Solvent Refined Coal Pracess 2 B RETL8bR03054
3 Contractior ireme, sddrets) 4. Contract Saart Dete
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Compistion Dete
Allentown, PA 18001
8. identskcation | 7. Reponting Category .9, contrecs ling 10. Msnned Current Fiscal Yeor
Nurmber o w‘rni breakdown structury FY82
FY80 FYgl 0 N D] Jd FI M AN J | J A1S [Total FY81 FY83 | FY84 FY85 Total
Catalytic 2121 4148 1 263 3321 363 406] 434 457] 529 5511 57 bod 72 5920 [ 17217 BI13 1
Lumnus 1155 | 3304 | 224197 219 178 187 245] 274| 330] 534 580| 630 797 L0 BT GO A S I 5 IO &
APCI ASU/HPU §.7 131 301 92] 191 100] 84 91 123] 137 143] 244 242 1646 6833 2184 3 11874
Parsons 1310 4295 | 5 760 TRRTIS5 15291566 { 161 TETRIGA T6U4T577 16428 | 13903 | 3339 13 19308
|
Rust-Utilities & Qffsites b 2801 1 577 B5511089 930 lﬂﬂll% 134716731 157915091 1511578 14832 | 25033 3983 - 48201
-Erqineering Sernices 900 1584 54 517 51 411 39 41 3>] 34 39 1 A 495 1619 1037 - 5536
Subtotal kLF 43085 | 524 906 I13qI@T{ 10841194 1 TAT5A8[ 15441612 15328 | 26652 530 54887
Johnson Controls - 31 29 10 1] 1 21 29 25 29 33f 33 33 259 555 219 - 1404
Stone 4 Webster - 135 T36) 32 W[ 299 209 39 265] 431 78C| 699 718 3637 | 10683, 51 - 15781
ICRC [IEE) 26003 | 3¥4z759] 26 [ 26247732 455136071 3681389 sN94I 107 ¥2076 | 28791 T66TRY pLU| 12359
Cateqory B ECPs - - {4 - i - - Tig T1a] 119 12€1 124 134 731 922 442 oa ‘ 2145
Subtotal 1795 43382 153045492] 59035:47]62D 5 Eﬁhjﬁml B720932¢ (16469534 1328 [TI5014 | 39048 1687 308494
GRA 1353. 9n49 | 729 735] 771 764] 831 870l 11541101 11531226[15491238 12127 ] 11558 4727 136 39480
Category C ECPs - = I - P - I < - - = - 1995 |
Subtotal-1Q FY82 Dollars Toand 52431 | 6CT18 227 667468 1T T3 17385 9BN4J3E 2 BB 1()59um]gguy 103585 [126572 | 43775 1833 3572969
’ — :

18, Remasks offars txpressed 1n |17 Con Pan Dete
housands - lst Qtr. | March, 1982
Y82 Nnllars

18. Sgnatura of Contracior’s Project Menegsr snd Dary 19. Signatuse of Contracior’s Auttarized Finencisl Representative and Date 2. Sigr ol G Technicel Repr snd Dete




ST1-I

DOE Form CR41)

U. S. DEPARTMENT OF ENERGY
BASELINE

Organizational Breakdown Structure

raGe or
[TRIT Phase 1 — e .
" mmm:ﬂ'gﬁ of the Solvent Refined Coal Process * pEKETs ~Moro3054
‘:_;T wracior ineme, eddrost). 4. Contrect Sasrt Dete
‘Gtemational Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comoistion Dete
Alientown, PA 18001
6. (demification | 7, Meporting Cetegory le.g.. contract line 10. Ptanned Current Fiscal Yeer
Nurmoer 2:1'1:'.'th breakdown structure Fvaz .
(cont.) FY80 [AL]] 0 N DlJ F | M ATM [ J]J ] A]S [Total FY8A FY83 T FYB4 FY85 Total
Escalatioen - - - - 150] 164 lea]475] 465 4871 771 760 779 42131 1221Q- | 11028 701 34350
Land 213 12 - - - = = -1 292 - 292 1 11696 = - 12218
Grand Tota) - Escalated 20021 52448 k03116227 66746661] 71997549[10279]9947, 103681132614 241 1155 ] 108060 | 1559178 248011 2534 399537
13. Remarky

olTars txpressed 1nT17. con Man Dote
Thousands - 1st Qtr. { March, 1982

18. Signature of Cont

ractor's Project Mansger end Dete

FYB2 Dollars

9. Sipnature ol Contractor’s Authorized Finsncial Represenistive end Date

20, S«gnature af Government Technics! Representaiive and Date




911-1

U. S. D=PARTMENT OF ENERGY

Organfzational Breakdown Structure

BASELINE PAGE OF
oo:,r:'-:-.::uno Phase 1 tome e
" BemonsTration of the Solvent Refined Coal Pracess ) - * fEXEUE Fbro3054
3. Contractor Iname, address} 4. Contrect Start Dete -
Internatfonal Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comgletion Dats
Allentown, PA 18001
6. tdentification 17 Reporting Category le.g., ceatracy line 10. Pianned Current Siscal Year
Number :m'rmh breskdown structure FY82 )
FY80 Fysl o] N D[Jd F 1 M AlM JiJd A ]S |Total FYBZ FYB3 | FYB4 FY85 Total
Catalytic 2121 4148 [ 2631 332[363 | 415] 447 469] 558 579] 604-671] 714 774 6187 | 1954 10107 | 1837 43954 -
]
Lummus 1176 3304 [223] 197]219] 182] 19Y 251] 289 347! 564 624] 619 BS6 4626 | 10760 3527 | 205 23598
APCT ASU/HPU™ 7 IV {97 92(197 102 93| 103 129] 148 153] 269 259 717 | 7875 2730 3 TR73
Parsons 1320 3295 1504 | 760J049 [T389{ 156 11604 T69R 7AT[ 168 A1723| 17231694 17139 | 1588% 3172 35 32895
Rust-Utilities & Offsites 552 2801 {507 | 8551089 [10n4[10741185] 1414]1757] 16581623} 16261697 15489 601 5106 - 53549
-Enqineering Services 900 584 571 51| s0 42] 4q 39f 43 38| 39 ¢2] 34 38 517 1870 1337 - 7208
Subtotal 3457 385 1557 | 06139 |16 THIYTZ24| 1851795] 169 A1665] 16641735 16006 | 30471 1| 6443 - 60757
Johnson Controls - 3711 25 In| 8 1] I 21| 29 25| 29 33] 31 33 253 535 | - 1535
SWEC - 145 | 2851 436] 324 191 239 210|511 278[ 450 828] 734 758 3B/07 | 12099 3 - 17400
ICRC 9449 26003 13342 12759] 260425471 26812795/ 47743784 38714184[63743980 43697 | 32763 20738 | 191 132841
Cateqory B ECPs - - - - 1 - 1 -1 119 121] 123 135] 139 142 774 1052 552 68 2446
Subtotal 17925 43382 [-3n2 [5492] 59035883 63546667] 907118799} 91641n016(1232310231 95207 1131093 38898 | 2349 338852
GRA 1883 9n49. ;729 735 771 778] 8449 882 T2081148] T2041312] 16311320 T2 T | 13189 5905 | 185 J2772
f
Tategory T ECPs B - I =1 1 i 13- = - S - - 5695
i
Subtotal-Fscalated Dollars Y9008 | 52T 0T (52271 6676661 71947540z 987 [Ea| BB 395411551] 107768 | Y4787 | 54801 | 7534 387319
18. Remarks DolTars Expressed in|17 cCou Pan Date
Thousands - EscalateqMarch, 1982

Dallars

10. Signature of Contractar's Project Menager and Date

19. Signm ute-of Contractor’s Authorized Finencial Represeniat ve and-Date
" B *

20. Signature of Government Technical .Rspresentative and Dete




L11-1

U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure

- BASELJNE PAGE OF
Dot Phase | N
" BemonsTratlon of the Solvent Refined Coal Process * G2 KEY TBbro3054
3. Contractor Ineme, eddress) 4. Contrect Start Dete
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contrect Compistion Dete
Alientown, PA 18001 .
8. Idowiiticstion | 7, Reporting Category 8.3, contrect line 10. Manned Querent Frscal Yeer
| Number I‘l.m‘;n:lbnlmwmm FY82
(cont.) FY80 FYgl 0 N 014J F1M AlM J1J Al S [Total FY8 FY83 | FY8 FY8s Jotal
Land 213 _17 - - - - 4 - 4 . {4 -]292] - __292 1696 - - 12218
Grand Total 20021 52448 p031 6227] 66746661 719<754§niimi99471m 44 11551 Tosn60 | 155978 | 54801 | 2534 399537

18. Remerks DolTars txpressed In]17. Cost Pan Dets
Thousands - £scalatefiMarch, 1982
o Nollars
18 Siy of C ‘0 Pyoject Menager snd Date 19. Sipnature of Contracior's Authorized Financisl Reprasentative and Oate 20, Signature of Government Technicel Repressntative snd Dete -




8I1-1

U. S. DEPARTMENT OF ENERGY

Level 111 WBS Summary

BASELINE PAGE oF
poE F‘T.?.::nanv Phase 11 o wmrts
1. Contract identiticstion 2. Contract Number

Demonstration of the Solvent Refined Coal Process DE-~AC05-780R03054
3. Canyrector iname, sddress) 4. Contracs Start Oste
lnternatlonal Coal Refining Company 10 July 1978
P. 0. Box 2752 v silon
Allentown, PA 18001 B Gontract Comlaien Oute
Rl A i St Sl Il fal o
slement) Flecet Fuscal
Yowms Yeois FY83 FY84 FY85 FYB6 FY87 Fy88 TOTAL
1.1 Construckion Facilities & 174 5651 11018 8817 2056 - 28094
Equipment
L2.1 SR 44704 79325 83319 57175 8926 273449
1.2.2 Coke 8 LTquid Products 14381 22615 27642 32544 6535 - 103717
1.2 Product £908% in1940 110961 89719 15461 - 377166
1.3.1 Cryogenic Systems 2 117 31641 9992 651 - 44078
1.3.2 Gas Systems 37826 43402 106188 55556 5062 | - 248024
1.3 Support Processes 378172 45175 137829 65918 9113 - 292102
1.4.1 UtiTities & Offsites 38270 115806 150399 74434 11221 - 390130
1.4.2 Central Control System - 211 35401 - A9 - - AT5T
1.4 Outside Battery Limits & Kk Fi) TIG017 153379 75733 221 | - 394180
Centrai Control System
1.5 Project Management & Suppcrt 10326 27357 45397 41159 32294 6030 162563
1.6 Operations 18924 12525 6008 17325 111343 28211 193435
1.0 Subtotal 164954 8655 AE5T52 7T 78188 AT T3IB5A]
W) 1925 4901 §998 RS () 9047 1905 183
Category C ECPs - - - - - - 20506
TotaV-10 FYBZ Dollars 1669°9 J13566 472137 AT 187235 T6136 5017230
Escalation 23967 71693 159538 138758 107679 23607 SITIEE
Grand Tozal - Escalated TS0B6T 5259 631685 LLEL Y] 294914 59753 2032316
15. Remwrks * [ncludes escalation on Category C ECPs of $5,969. ollars Expressed 1n [+7. Con Plan Dete
[Thousands - 1st Qtr. March, 1982

YR? Npllars

18. Signature of Contractor’s Project Menager end Date

19, Signature of Contrector s Authorited Financis! Alepreseniative and Date

20. Signsture r Government Technical Reypeesenistive snd Date




611-1

U. S. DEPARTMENT OF ENERGY

Level 111 WBS Summary

BASELINE PAGE or
(%73 r:";..::uc)w Phase 11 ron e
1. Contrect identilicstion 2. Contract Numbaer
Demonstration of the Solvent Refined Coal Process DE-ACO5-780R03054
* WY:{:!‘S:R‘.:H‘;\“ Coal Refining Company . co'i'(')m.)ﬁ‘l'; ST
P. 0. Box 2752
Allentown, PA 58001 8 Gomtract Gomgterion Dare
8. ) 1R 9 “stegory to.g., contrect ine 8. Plenned 9. Actust
Number 1o or work breskdown structute Prior Prioe
slement) Fiscali Fiscol
Yoors Years FY83 FY84 FY85 . FY86 FY87 +_Fys8 JOTAL
1.1 Construction Facilities & 645 2067 14937 12866 3193 - 38708
nt —
1.2:1 SRC 51060 99289 112967 83281 3879 - 360476
1.2.2 Coke & Liquid Products 16350 26168 36551 47000 0156 - 136231
1.2 Product 67410 125457 149524 130281 24035 - 4967017
-3. Cryogenic Systems 24 2235 38247 13558 10 - TE072
3.2 Gas Systems 43120 51422 142106 80597 7832 - 325077
.3 Support Processes 43144 53657 180353 95155 8840 - J8T149
1.4.1 Utilities & Offsites 44047 142908 203098 108552 12449 - 516054
1.4.2 Central Control System - 264 4469 441 - - 5174
1.4.1 Qutside Battery Limits & 44047 143172 207%7 108993 17449 - §21228
Ceatral Control System
1.5 Project Management & Suppor 11818 34193 61713 60476 1302 175 22967{
1.6 Qperations 21621 15664 8231 24885 176082 6333 292827
1.0 Subtotal 188685 379210 622325 432656 280907 56520 T96N1297
GLA 2176 6049 9360 10813 14013 3233 45644
Category C ECPs ~ - - - - - - 26475
Grand Tctal-Escalated Dollads 190861 385259 631685 333469 294914 59753 032416
18 Remaeds DoTTars Expressed 1n]17. Con Pan Date
Thousands -~ Escalate March, 1982

Dollars

18 Bgnsturs of Contractar’s Project Menager and Date

19. Signsture of Contractor's Authorized Finencisl Representstive and Date

20. Signature of Governmeni Technical Ropressnistive snd Dete




0C¢1-1

U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Summary

BASELINE PAGE OF
OOk e3P Phase 11 R
1. Contract ident.fication X 2: Contract Number
Demonstration of the Solivent Refined Coal Process DE-AC05-780R03054
3. Conyrecior (nsme, sddveys) 4. Contrect Start Dete
internationaf Coal Refiiing Company 10 July 1978
P. 0. Box 2752 r8c i ']
Allentown, PA 18001 # Gontrect Gomptetion Out
Rl e e R BT
slement) Fiscol Fiscal
~oem Yers FY83 FY84 FY8% FY86 EY87 Fyss TOTAL
Catalytic 47667 93791 £579 99] - - 105028
Limmus 14308 20411 €609 2902 713 - 45004
APCI ASu/HPU - 813 27235 1644 221 - 30173
Parsons 38745 26123 4452 2357 1250 - 12977
Rust - Utilities A Offsites 21449 _20241 28178 1352 - - 45925
Johnson Controls - 211 1540 : 299 - - 4050
Stone A Mehster 18372 158344 384511 247596 12344 - 846167
ICRC 32008 36211 40088 44813 138815 34241 326242
Cateqory B ECP's (7555] (7356) (7240) {4658) {216) - (27025_]
_Subtotal lst Qtr, FY82 $'s 164994 308665 465152 297301 178188 34241 1448541
GLA 1925 4901 6995 7410 — 94T 1905 32183
Category € FCP's 20506
Suatotal 166919 313566 472147 304711 187235 36146 1501230
Escalation 23942 716093 159538 138758 1076179 23607 531186
Grand Iotal - Fsralated 190861 385259 631685 443469 294914 89253 2032416
15. Remarks DoTTars Expressed 1n[17. cou Pen Date
184300 fars 't 37 | marcn, 1082
14. Sigr of C S0 s Project Meneger and Dete 19. Signatere o! Contractos’s Authasized Financis! Represermative and Date 20. S«gneture of Government Technicel Repressntative and Date




1e1-1

U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Summary

BASELINE PAGE of
[e 0] 3 F'(:""'\':Jﬂdll' Pha se l [ O
4 1. Contrect tdemitication 2. Contract Number
| Demoastration of the Solvent Refined .Coal Process DE-AC05-780R03054
’ 3. Confractor {neme, ackiess) 4. Contract Stert Dare
\nternational Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contrect Completion Dete
Allentown, PA 18001 .
-|6. Vdeniiticaian | 7. Reporting Cetegory te.q., contract fine 8. Plenned | 9. Actud
Number Item or work breskdown structure - Prior Prioe
olement) Fixcsl Fisca)
Yoms Yeors FY83 FY84 FY85 FY86 Y87 FY88 JOTAL
Catalytic 54431 -A1122 3511 1461 = = 126580
Lumnus. »16548 23407 1750 3721 1232 - 52458
APC] ASU/HPU - 112 32086 2426 351 - 35580
Parsans 44266 ~ 30176 8136 “34172 1962 - 85617
Rust - Utilities & Offsites 24505 _ 23381 4056 2231 - - 54179
-d.Johnson Contrals = 264 4469 441 = - 5174
Stone & Hehster 21384 198438 521033 360334 58007 = 1159196
1CRC 16383 44839 53540 £%429 19693 56520 4126404
Category B ECP's {8632) 9189) {9856) (6820) (344 - {34891)
Subtotal 188685 _379210 622325 432656 80901 56520 1350297
G&A 2176 6049 9360 10813 14013 3233 45644
Category C ECP's 26475
Grand Total 190861 385259 631685 443469 294914 59753 2032416

15. Rermarha

U6TTars EXpress
Thousands - Escalated
Dollars

m

17. Cost Plan Dete

March, 1982

18. Signature of Contracior’s Project Mansger and Dete

]19. Signature ot Contractor 's-Authorized Finsncial Representstive and Dste

20. Signature of Governmeni. Technicel Representative sand Date




cCl-1

U. S. DEPARTMENT OF ENERGY

e BASELINE Pace  oF
uozAr‘r:-'«,n”cu- Phase | somame,
nteac ntificqtion j X 1
' Hemonstration of the Solvent Refined Coal Prccess ) 2 GRS MB0R03054 N
3 Contractor ineme, sddvent) 4. Contract Stert Date
International Coal Refining Company 10 July 1978
P. 0. Box 2752 5. Contesct Completion Dete
Allentown, PA 18001
6. Identil cation § 7. Reporting Category 19.9.. contract line 10. Planwed Current Frscsl Year
Number i.lizv:uo':'rorl braskdown structury FY82
FY80 FY8l 0 N D] J FIM AN JlJ Al S |Total FYB21 FYB3 | FYs4 FY85 Total
1.0 OPEX/PRCE WBS Split
OPEX.,
~1.5.1T 3t foo| | 11 12f 31 2] 13 17] 6! 17] 18] 23] 19 179 93 ! 61 - 468
1.5.2 396 910 ] 80] 81 871 35 92| 97 128 124/ 129{ 138/ 176] 141 1358 968 693 43 4368
1.5.4 430 1202 | 277] 287 307] 310] 324 | 340 451 437 455] 486] 521 495 4780 4894 3512 97 14915
Gs K 92 45 | 0} 54 56| 55 591 61 82| 79 B3] ss 113 9o 868 683 £45 15 27899
Total - OPEX 953 2668 | 4171 431] 4621 ¢511487( 511 6781 655 684 730y 333] 745 7185 6638 | 4911 155 22510
TotaT - PACE ~ 19768 49780 5614 [E796p 2 1216050p55(0 (68750127 [88265197[982712553| 1005 96662 | 131631 38863 1678 337682
Catecory € ECPs - - - { - - - 4 - 4 - 4 - - - - - - 4995
Total Before Escalation 20021 52448 K031 1€227p674 (654177037 | 73868805 94829881 |10657]1 MBE[1N770 103847 | 138269 43774 1833 365187 3
Escalation - - - 4 -1 1500 1621 163 474 464| 489] 7700 761] 780 4213 ] 17709 11027 101 343507
Granc Total - Tscalated 20071 52448 031 [€22766 73 6ES 17199 [ 750N 279 (9945|1370 [ 13271324 7[11550 IN8Me0 | 155978 54801 2534 399537
16 Remarks  * [ncludes escalation in Category C ECPs of $700. Dollars Expriggegt;n 17. Cout Pan Date

Thousands -
Thousands

March, 1982

18. Signature of Conirector's Project Manages and Date

19 Signature at Conitraclor s Authcazed Financial Representatuive ard Date

20. Signature of Govesnment Technical Represantaiive and Date




£C1-1

U. S. DEPARTMENT OF ENERGY

o BASELINE PAGE  oOF
Dok Phase I U
" ‘E&Sﬁ?%?g FYon of the Solvent Refined Coal Process * GRKEUL " FBor03054
3. Contracior Iname, addvess) 4. Contract Start Dot
International Coal Refining Company 10 July 1978
P. 0. Box 2752 5. Contract Complelion Date
Allentswn, PA 18001 ’
6. Vdemiifiosl. .. | 7. Reporting Category le.g., contract line 10. Planned Current Fiscal Year
Number ;l':rrr'\“:'rmk breskdown structure £Y82
FYBD FYsl 0 N DlJ FIN A|M J1J A S |Total FYB2 FY83 FY84 FY85 Total
1.0 DPEX/PACE WBS Split
OPEX:
1,5.1 K1Y 100 1 11 1411 12 1 18 171 18 19_2% 20 185 106 16 = 502
1.5.2 396 910 8q 81| 87 _87] 94 100 134! 130 136} 148] 189] 152 1418 1106 866 99 4795
1.5.4 430 1202 277 2871 307 3081 332! 349 473) 459 477} 523) 668} 532 4993 5591 4387 132 16735
GAA 92 456 9Q 52} S5 56} 61} 631 86] 83 87] 951211 97 9072 180 806 20 3061
_Total - OPEX 953 2668 | 414 431} 467 4621 499 524 712| 689 718] 78510031 801 1503 7583 1 6135 | 211 25053
_Total - PACE 19068 49780 _| 56145796] 621261996700} 70299567} 925719652 {1054 41324410249] 100557 148395 | 48666 ] 2323 368789
Category C ECPs . 5695
Grand Total - Escalated 20021 - 52448} 603162271 66746661{ 2199 754410279.99461037¢11 R 21424711550 108060 155978 | 54801 } 2534 99537

15, Remarks

ofTars Expressed in
Thousanf? -Escalated
ar

$7. Coast Plan Dare

March,

1982

1§18 Signatere of Conirscior’s Project Manager and Date

19. Signoture of Conractor’s Autharized Financial Representative and Oate

20. Signature of Government Technical Representative and Dare




Y¢1-1

U. S. DEPERTHENT OF ENERGY

EASELINE PAGE OF
m CR33IP
ook r““::ru ! Phase 11 Ergeriti ¥
1. Coruract ldentihication 2. Contract Number
Demonstration of the Solvent Refined Coal Proocess DE-AC05-780R03054
3. Conyractor (name, sddreys) 4. Contract Start Date
Internationa\ Coal Refining Company 10 July 1978
P. 0. Box 2752 5. Contract Comptetion Dete
Allentown, PA 18001
Z. tdentiication | 7. Reporting Category (9.g., contract line: 8. Planned 3 Acuel
Number item or work tesakdown siructule Prior Prior
- slement) Fiscal Fiacd
Yesrs Years Fyal FY34 FYas FY86 FYs: FYas TOTAL
1.0 OPEX/PACE WBS Split
QPEX.
1.5.1 15 45 26 M D24 KX| 807
1.5.2 158 250 148 986 J6lz 899 6743
154 - -0- 2350 2359 2765 839 8213
Recruiting and Training - Be3 2312 h2€7 4137 245 13814
Checkout and Commissionin 189-4 11672 3696 11058 107308 21966 180672 |
G&A 24 249 184 155 9312 _2831 13585
Jotal - OPEX 19471 13069 9316 214¢€9 127716 32813 223884 |
Total - PACE 147438 300497 462831 283212 59519 3333 1256840
Cateqory C ECPs 20506
Total Before Escalatiam 166919 313566 472147 304711 18723% 36146 1501230
Escalation 23942 71693 159538 1387¢8 107679 23607 531186*
Grand Tctal - Escalats=d 190861 385259 631685 4434¢€.9 294914 59753 2032416

15. Romarks % [pcludes escalation on Category C 'ECPs of $5,969.

Dollars Expressed in

Thousands -1st Qtr.
FY82 Dollars

17. Cost Pran Cate

March, 1982

"118. Signawure of Contractor’s Project Manager and Date

19, Signature ol Coniractos’s Authorized Financial Representauve and Cate

HZJA S:gnature ot Government Technical Representative and Date
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U. S. DEPARTMENT OF ENERGY

BASELINE PAGE oF
nol.l:.-;-.::uur _ Phase 11 i
1. Conract identilication 2. Contract Number
Demonstration of the Solvent Refined Coal Process DE -ACO5-780R03054
ractor (name, | A 4. Con Start Dete
» Cnfrternational Coal Refining Company 10 July 1978
P. 0. Box 2752 6. Contrect Comgrtetion Dete
Allentown, PA 18001
8. identiication | 7. Reporting Category (#.4.. contract Nna 8. Ranned P Actue
Numbes Item or work breskdown structure Pioe Prior
sament) Fiscal Fiscal —
Yoors Yeers FY83 FY84 FYas FY86 FYg? FYss TOTAL
1.0 OPEX/PACE WBS Split
OPEX .
1.8.1 120 _86 15 109 /135 57 1212
1.9.2 215 312 1019 1454 5850 1546 10396
1.5.4 - - 3199 3480 4405 1443 12527
Recrujting and Training - 1066 3148 9244 £591 421 20420
Checkout and Commissioning] ‘ 21621 14582 5032 16310 170960 48099 216604
_G&A ' 290 311 251 1114 14836 4869 21671
fotal -~ OPEX I 22286 16327 12684 31711 203477 26435 342880
_Tota] - PACE 168615 368932 619001 411758 91437 3318 1663061
Category C ECPs 26475
Grand Jotal - Escalated 190861 385259 631685 443469 294914 59753 2032416

-

15. Remerhe

Doilars txpressed in
Thoussnﬁ -Escalated
ol lars

17. Cost Plan Date
Harch, 1982

18. Sy of C ‘s Project Mensger and Date

19. Signaiure of Contractor’s Autharized Financia) Represaniative and Oate

20. “Signature of Government Technical Repr ssenistive and Dete




C. SCHEDULE AND SUMMARY

SUMMARY

Currently, the SRC-I Project has no épecific schedule, no definite restart
date. Because of a lack of funding, the DOE has decided to shut down the
project. In essence, the engineering has not progressed much beyond the
establishment of this Revised Project Baseline, i.e., no detailed engineering
has been done such as, the development of mechanical eguipment designs, struc-
tural designs, foundations, piping, wiring, instrumentation, etc. Actual
procurement of equipment was never authorized and, as a result, vendor engi-
neering was never realized, The FEIS Record of Decision was never received
and, consequently, land was never actually purchased. Before a new meaningful
schedule can be developed, allowances must be made for: restarting and mobiliz-
ing the engineering effort; obtaining the FEIS Record of Decision; purchasing
and rezoning the land, and; authorizing the procurement of the equipment, etc.

It is estimated that a minimum period of one year, after reactivation of
the project, would be required up front to accomplish the above items in order
to restore the project to the position in which it was when work was curtailed.
Then, barring any very large increases in national economic activity, the time
spans from the original Project Schedule Baseline could be applied to produce
a revised schedule. Very high industrial activity could extend equipment
delivery dates which would necessitate additional schedule modifications.

In this scenario, the original project schedule has been carried over
into the Revised Schedule Baseline to show the interrelationship and inter-
dependence of the various activities upon each other, to show the relative
time spans required for the activities, and to provide a basis on which a

cash-flow can be developed.
INTRODUCTION
The original Project Baseline Schedule comprised a hierarchy of four

schedule levels, which were in ascending order: Detail, Intermediate, Master,

and Executive.
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The Detail Schedules were computerized networks consisting of about
65,000 total activities. . They had been prepared by the Area Contractors, the
Construction Manager/Constructor, and the ICRC cost account managers. The
Detail Schedules were maintained by the respective Area Contractors and served
as the data base from which the Intermediate Schedule were developed.

The Intermediate Schedule was a Critical Path Method (CPM) network con-
sisting of approximately 10,000 activities. This schedule consolidated all
the Detail Schedules and was the level at which all work performed by the
subcontractors involved in the SRC-~I project was interfaced. The Intermediate
Schedule was maintained by ICRC and served as the data base for the Master and
Executive Schedules. ,

The Master Schedule, which consolidates the information contained in the
Intermediate Schedule, consisted of approximately 700 milestones and was
presented in the form of a Gantt bar chart with associated milestone logs.

The milestones were based on early start and complete dates extracted from the
Intermediate Schedule CPM logic network. In addition to the early dates, the
latest start and complete dates for each milestone were shown on the computer-
generated milestone logs. The Master Schedule activities associated with each
of the level III WBS elements can be found in appropriate subsequent sections
of this Baseline submittal (e.g., Section II for Construction Facilities and
Equipment (WBS 1.1)).

The Executive Schedule summarized the milestones contained in the Master
Schedule and had been developed to provide an overview of the entire project.
It consisted of approximately 100 milestones and was also presented in the
form of a Gantt bar chart with associated milestone logs. The Executive
Schedule Togs also showed late was well as early start and complete dates for

each milestone,

SCHEDULE CRITERIA AND ASSUMPTIONS

In accordance with DOE guidelines, the Project Baseline Schedule had been

based an the following criteria:
1. Commencement of procurement selection process (bid requests) to

begin on 15 June 1981.
2. FEIS Record of Decision to be made on 15 October 1982.
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3. Commencement of equipment fabrication to begin on 1 November 1982.
4. Fixed-price type construction contracts to be let.

Furthermore, the Schedule Baseline was based on the following ICRC assump-
tions:

Project status as of 1 October 1981 was to be used.
. Contractors would not be restrained by funding limitations.

Engineering and construction manpower would be available, as required.

HowWw N

Condemnation proceedings would not be required for acquisition of
land.

Move on site date would be 15 April 1983.

Construction work week would be 40 hours.

7. Procurement Cycles and Milestone Process Hazards Review Cycles would
be in accordance wtih ICRC Master Project Procedure 9-1, Rev. 1,
dated 25 September 1981. ’

SCHEDULE OVERVIEW AND HIGHLIGHTS

Phase I, defined as Detailed Engineering and Design, encompassed engi-
neering and design efforts by various Area Contractors and included equipment
inquiry preparation, bid submitta]s; evaluations, placement of purchase orders,
and the engineering by equipment vendors required to support the Area Contractors'
detailed design. Phase I was scheduled to be completed in February 1985.

Phase II, defined as Procurement and Construction, began with the release
for equipment fabrication on 1 November 1Y82. This phase included procuring
major materials, fabricating equipment, constructing the facility, and com-
missioning. Phase II was scheduled for completion in December 1987.

Phase III, defined as Operation and Evaluation, began in December 1987
and extended for 2% years. Phase IIIA, Plant Optimization, ran for 6 months
during which the operation of the plant was optimized. This was followed by a
2-year period, Phase IIIB, that culminated with the Plant Buyout Decision,
scheduled for June 1990.

Significant Milestones contained in the Project Baseline Schedule are
highlighted below:
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Obtain FEIS Record of Decision 15 October 1982 .

Begin Phase 1I (Equipment Fabrication) 1 November 1982
Complete land acquisition including rezoning Aprii 1983
Move on site 15 April 1983
Complete Phase I February 1985
Complete Phase II/Start Phase IIIA December 1987
Start Phase IIIB June 1988
Complete Phase IIIB/Plant Buyout Decision June 1990

CRITICAL PATH

A critical-path analysis of the Project Baseline Schedule showed that

three areas of the project were essential for completion of Phase II in the

fourth quarter of calendar 1987:

o

e

The first path began with engineering in the Gasification Area,
followed by construction and commissioning of the Gasification
Systems, followed by commissioning of the SRC Feed Reaction and
Recovery System. .

The second path extended from engineering in the Off-Sites Inter-
connectiong Systems Area through construction of the Interconnecting
Systems, followed by commissioning of Utilities Systems.

The third path began with the delivery of the Utilities Boiler,
followed by construction and, finally, commissioning of the Utilities

Systems. .

-In addition to these, the following paths were nearly critical to comple-

tion on time:

Engineering in the Plant Utilities Area, followed by construction
and, finally, commissioning of the Utilities Systems.

Acquisition of land, s{te development, and, finally, construction
and commissioning.

Engineering through construction of the Water and Waste Treatment
Facilities, followed by commissioning of the Utilities Systems.
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CHAPTER TI. CONSTRUCTION FACILITIES AND EQUIPMENT (WBS 1.1)3

Page
A.  Technical Scope Co CII-1
B. Cost Plans : 11-3

C. Schedule ) I11-13



A. TECHNICAL SCOPE

The lease of temporary offices and related office equipment at Newman,
Kentucky prior to moving on-site, construction items and services such as
roadwork, barge facility, craft transpcrtation, parking lots, temporary fences,
storage yards, construction buildings, temporary power and water, security,
janitorial service, and trash pickup, which are not specific to an area, will
be budgeted and charged to the Construction Facilities and Equipment WBS
element.

Buildings which will be constructed include an administration building,
warehouse, time offices, craft change houses, guardhouses, an icehouse, first
aid houses, a test lab, and a maintenance shop. The administration building
will be sized to accommodate a CM/C staff of approximately 275 people plus 25
people each for ICRC and DOE. The estimated sizes of the various buildings

are ‘as follows:

1 Administration Building 50,000 sq ft
3 Time Offices at 2,000 sq ft each 6,000 sq ft
6 Craft Change Houses at 7,500 sq ft each 45,000 sq ft
1 Warehouse 120,000 sq ft
5 Guardhouses at 150 sq ft each 750 sq ft
1 Icehouse 1,000 sq ft
2 First Aid Houses at 1,200 sq ft each 2,400 sq ft
1 Test Lab 2,000 sq ft
1 Maintenance Shop 6,000 sq ft

Toilet facilities will be provided for the entire site. Ten toilet
trailers and an average of fifty Porta-Johns will be used at peak work loads
to service 4,000 men. A septic tank will be installed for each stafionary
facility. Service contracts will be let for sanitation and janitorial services
and trash pickup.

Temporary yard work to support the total project includes:

Roads with gravel surface 15,000 lin ft
Parking lots with gravel surface (craft) 110,000 sq yd
Fences for parking lots, storage areas, etc. 25,000 1in ft
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Storage yard with gravel surface 40 acres

Storage yard, graded only 60 acres
Drainage ditches with gravel surface 58,000 lin ft
Fabrication shop area with gravel surface 40 acres
Subcontractor trailer park with gravel surface 5 acres

Barge unloading facility at Owensboro

The installation of all temporary utilities will also be charged to this
element. After installation of the temporary utilities, the CM/C will be
responsible for maintenance and repair of the systems. '

A bus service to the jobsite will be provided for craft personnel when
the site manpower level increases to a point where traffic congestion occurs
on the incoming highway. The cost of this service will be .charged to this
element.

The CM/C will supply equipment for the warehousing effort and maintenance
and repair of the roads and utilities. Costs for the equipment are included
in this element.

There were no revisions to the Technical Scope of Construction Facilities
and Equipment during the Post-Baseline period.
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B. COST PLANS

The following cost plan data from the original Baseline for the Construc-
tion Facilities and Equipment, Work Breakdown Structure element 1.1 are included
for reference and comparison. They were coordinated and compiled by the
International Coal Refining Company (ICRC) based on a construction cost estimate
developed by Stone and Webster Engineering Corporation (SWEC). This cost plan
data did not include any allowance for contingency.

There were no Phase I costs included in this WBS element. The Phase II
Cost Plans were presented in first quarter FY 82 and escalated costs.

The escalated costs were developed using the following rates compounded
yearly: 10% for FY 82 and FY 83, 9% for FY 84 and FY 85 and 8% thereafter.
Escalation on equipment had been calculated based on a committed basis and
distributed on a cash flow basis.

For this Revised Project Baseline, there are no changes in the capital
cost estimate in first-quarter FY 82 dollars for Construction Facilities and
Equipment. Because of the lack of a definitive project schedule and agreed
escalation factors, no attempt has been made to escalate the costs or to

develop new cost plans.
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REVISED

Internauonal Coal Retiming Company BASELINE ESTIMATE
PHASE | & PHASE Ii

AREA and CONTRACTOR ___Stone & Webster DATE

wes LEVEL L.l _ ___ NUMBER 010 REVISION NO.

was ELEMENT TiTLE Const., Facilities & Fquip. PAGE

OF

1ST QTR FY82 (THOUSANDS)

FINAL BASELINE

ITEM LABOR MAT'L
MH $ $

TOTAL

AIC PURCHASE

eQuiIP PURCHASE

cmic ERECT

SPARE

ICRC 5 aRTS

TOTAL &BQUIP

Site & Earthwork

Concrete

Structural Steel

Piping

Electrical

Instrumentation

Architectural,
Painting, and
insulation

SUBTOTAL - BULKS

TOTAL DIRECTS

Distributables &
Indirects

TOTAL DIRECTS
& INDIRECTS

Phase |

A/C Vendor
Engr. Enyr'g

Phase |1

Phase | 455.0

455.0

CM/IC e 1 184.6 | 7747.6] 20346.8

28094.4

TOTAL ENGINEERING
+CM/C 184.6 8202.6] 20346.8

285494/

Phase 1
ICRC Phase ||

SUBTOTAL

CATEGORY B ECP's

CATEGORY C ECP’s

SUBTOTAL - OTHER

ESCALA-{ Phase |

TION Phase il

CONTIN-| Phase !

GENCY | Pnase 1)

POST MECH MODS

SUBTOTAL — CONTINGENCY

GRAND TOTAL 184.6 8202.6| 20346.8

28549.4

FORM 9637 (3/82)
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ORIGINAL

internationsl Coal Rshmn; Company BASE L'NE ESTlMATE
PHASE | & PHASE I

AREA and CONTRACTOR Stone & Webster DATE
WBS LEVEL _L]__, NUMBER 010 REVISION NO.
WBS ELEMENT TITLE Const. Facilities & Equip. PAGE OF

FINAL BASELINE

ITEM LABOR MAT'L |Subtotal |[Escalation. TOTAL
MH $ $ $ g . $

A/C PURCHASE .
EQUIP PURCHASE

cM/C ERECT

SPARE

ICRC - PARTS
TOTAL EQUIP
Site & Earthwork
Concrete
Structural Steel
Piping
Electrica!

Instrumentation

Architectural,
Painting, and
Insulation

SUBTOTAL - BULKS

TOTAL DIRECTS

Distributables &

Indirects
TOTAL DIRECTS
& INDIRECTS
i Phase |
A/C Vendor
Engr. Engr'g
Phase ||
Phase | 455.0 455.0 68.0 523.(
CMIC [ Prase i T84 6| 7747.6,_20346.8] 28094.4] 10613.3 | 38707.7
TOTAL ENGINEERING
+ CM/C 184.6 8202.6| 20346.8{ 28549.4| 10681.3 39230.7
' Phase |
ICRC Phase ||
SUBTOTAL

CATEGORY B ECP's
__|CATEGORY C ECP’s
SUBTOTAL — OTHER

ESCALA-| Phase |

TION Phase |1

CONTIN-| Phase i

GENCY Phase ||

POST MECH MODS
SUBTOTAL — CONTINGENCY :

GRAND TOTAL 180.6]  8202.6] 20346.8] 28549.4] 10681.3]| 39230.7

FORM 9637 {3/82)
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DOE Form CR-$113P
{-1e)

U. S. DEPARTMENT OF ENERGY
BASELINE

Level II WBS Summary
Phase 1

PAGE OF

@1imy it 10
o) ma v

1. mract ldgntificgtion

emonstration of the Solvent Refined Coal Process

2 R KEY " Bbro3054

3. Contrector inamne. sdibress

P. 0. Box 2752
Allentown, PA 18001

—
International Coal Refining Company

4. Contrect Siart Dote

10 July 1978

8. Contract Compistion Dets

Thousands - Ist Qtr.

EYR2 Dallars

6. |dentificstion | 7. Reporting Category le.g.. conract line 10. Pranned Current Fiscel Year
Number :::\‘(:Irock breskJown structure FYg82
FY80 FYg81 0 N D|J Fi1M AlM J |J A ]S |Total FYBZ] FYB3 | FYB4 FY85 Total
1.4 Constr, Facil. & Equip. - - - ~ - 1= - 1= - 313 5 5165 21 355 79 - 455
Category B ECP's - - - - ol B - 1= - -1- - ol - - = - b
Total 1.1 - - PN P P D S I P W B A A 21 355 &) — 4%
Escalation - - - - - | - - - -1 - - -1 1 1 31 16 - 68
Total - Escalated - - - - -1~ - 1 - - 313 5 S| 6 22 406 95 - 523
15. Remerts ‘DoTTars txpressed in

17. Cost Plan Deto

March, .1982

18. Signature of Contractor's Project Measger snd Dete

19. Signature of Contractor’s Authorized Financial Rspresenistive snd Oete

20. Signature of Government Tachnicel Represantstive snd Dete
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U. S. DEPERTMENT OF ENERGY

Level 1i. WBS Summary

EASELINE PAGE  oF
poE r;:;::mnv Phase ! timm s
" Hemonstration of the Solvent Refined Coal Process 2 G ReUs T 0R03054
3. Conursctor (name, schiress) 4. Contrect Stsrt Dete
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comgdstion Deie
Allentown, PA 18001
8. Identiticstion | ). Reporting Category {s.p., contrac line 10. Pranned Gurrent Fiscal Yo
Number :::::'rorl Dreakdown structure . FYg2
FY80 FYsl 0 N D} J FIH A|M J]1J F A]S [Tozal FY84 FY83 1 FY84 FY8% Total
1.] |Constr. Facil, & Equip. - - -1 - -1 - -1 -1- 3 315 5] 6 22 406 95 - 523
Cateqory B ECP's - _ _ _ I S 1 - | C Z i e 1= p - = = =
Total 1.1 - = - l=1-1- -] -l - 13} 31 5] S]¢ 22 406 95 - 523
|
)
15. Remarks

Dollars Expressed jn|!? Cou Plan Dais
hoysands - Escalated March, 1982
0

rs

18. Signsture'of Contras tor's Projsct Mensges and Dsts

19. Signamure of Cantractor's Autharized Financist Represoniative and Dste

20. Signature ol Governmant Technical Reprasantaiive and Date
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U. S. DEPARTMENT OF ENERGY

OO Form CRA3IP BASELINE Organizational Breakdown Structure Summary PAGE OF
u-19) Phase [ e s
" Hemonstration of the Solvant Refined Coal Process * BEREYETP80R03054
3. Contracior Iname, sddress) 4. Contrect Stert Dere
International Coal Refining Company 10 July 1978
P. 0. Box 2752 §. Contrect Completion Dete
Allentown, PA 18001 :
6. identilication | 7. Reporting Category (s g., contract line 10. Plsnned Current Fisce! Yasr
Number I'l':r'l":l;vml brpakdowr structure FYg?2
FY80 Frgl 0 N DiJ F1M ATlM J AlS [Total FYBY FY83 | FY84 FYas Total
1_sc - - - - -1 -3-1-1- 3 3 515 21 355 79 - 455
Category B ECP's - - - e - |- e - - - 1- - - - - -
Total 1.1 Z Z -l -1-1-1-13[3 5[5 21 355 ) - 455
Escalation - - - -1- -1~ - 1-_1- - - 11 1 51 16 - 68
Total Escalated - - - -1- - 1 - - 1- 3 3 5 16 22 406 95 - 523
15. Remerke l'zagéu'll?uilg)na'é
8 lgt Otr FYR2 Dollars
8. Signsture of Contrecton’s Project Mensges snd Dete 18. Signature of Contractor ‘s Authorized Finencial Reptesentative and Date 20. Signsture ol Government Technical Representative snd Dete
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U. S. DEFARTMENT OF ENERGY

BASELINE Organizational Breakdown Structure Summary' PAGE oF
DOE Farm CR33IP
) Phase 1 i
" Pemonstration of the Solvent Refined Coal Process % G KEYS"Mor03054
3. Conirector {nerme, sddress) 4. Contrect Start Oste
International Coal Refining Compay 10 July 1978
P. Q. Box 2752 6. Contract Comgletion Date
Allentown, PA 18001
6. Ydentiication | 7. Reporting Category %e.g., contract line 10. Manned Current Fiscel Yeer
Numbor :mma"'rul breskdown struct e FYBZ
FYa0 Fysl 0 i N DlJ FI1M Al J A ]S |Total FYBZ FYB3 | FYB4 FY85 Total
_SHEC - - = - =1 - =]- - 313 S 6 22 406 95 - 523
Category B ECP'S = = = -4 1=t =-1-1=-1=-1- =1 - o - = = -
Total L,1 - - - - -1 - L - 313 5 6 22 406 95 - 523
15. Renmaths ‘Pzacm;\m'igai
Escalated Dollars reh.
18. Signature of Contractor's Project Menaget and Oul» 19. Sigasture of Contracioc’s Auhosized Finsncial Repe rsenistive snd Date 20. Signswureot G Technical R and Daty
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U. S. DEPARTMENT OF ENERGY

BASELINE Level IT WBS Sumary ' PAGE OF
DOE r:.-'v-';:a-uw Phase 11 [P

1. Contracy i-*satiticstion

Denonstration of the Solvent Refined Coal Process

2. Contract Number

DE -AC05-780R03054

3. Contrac.or narrw, sddre

1
nternational Coal Refining Company
P. ¢ Box 2752
Allitown, PA 18001

4. Conirect Start Dets

10 July 1978

5. Contract Comptetion Dote

8. IdemiHiceiion | 7. Reporting Category te.g., cantract line 8. Planned 9. Aciusl
Number item or work breshdown structure Prioe Prior
stement) Fiscal Frscal
Yeors Years FY83 FY84 FY8s FY86 FY8? FY88 TOTAL
1.1 amatr, Facil, & Fquip 552 5651 11018 8817 2056 - 28094
1.1 552 5651 1)018 8817 2056 - 28094
lation 93 1416 3919 4049 1137 - 10614
otal - Escalated 645 7067 14937 12866 3193 - 38708
H
18. Remeita Dollars Expressed irj!7- Cost Plan Deio
Thousands-1st Qtr. March, 1982
82 Dollars

18 Signatune of Contractor’s Project Menager snd Dete

1B. Signatuse of Contracior's Authorized Financis) Represeniative and Date

20. Signsture of Government Tachnicel Representativo and Date
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Level I1 WBS Summary
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DOE Form CR41IP BASELINE PAGE oF
:Jn Phase [} e s
t. Coniract ldentification Contract Number =
Demonstration of the Solvent Fefined Coal Process DE -AC0OS-780R03054
3 Crntarnational Coal Refining Company Ty 1978
P. 0. Box 2752
Allentown, PA 18001 B ontract Gompterion Dute
i B T L Rl DT
element} Fiscel Tiscal
1.1 1. & Fuip 645 7067 14937 12866 3193 - J5708
\
1.1 645 7067 14937 12866 3193 - 33708
i
|
Ji
15. Remerks Dollars Expressed in|'7. Cost Pan Dete
Thousands-Escalated
Do) aee cala March, 1982

18. Signature of Contrecior’s Project Mensger and Dete

19. Signature of Contractor ‘s Authorited Financist Representative snd Date

20. Signature of Government Technicel Representsative snd Date
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U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Sunmmry

- BASELINE PAGE  OF
DOE F;:’.‘,“.f Phase 1 1 o oV 8
1. Contrect (dentilication 2. Contrect Numbes
Demonstration of the Solvent Refined Coal Process DE-AC05-780R03054
3 T name, sddregs) . niras "
? miﬁz;n;t'iona\ Coal Refining Company ! °°1'o‘bf."1}°’1'§7s
P. 0. Box 2752 s "
Allentown, PA 18001 ¢ Gontioer Comluion Dute
8. Identification | 7. Reporting Category ‘18 g., contract ling 8. Planned & Aciusl
Nurnbes item or work breekdown structure Prior - Prior
dlement) Fiscal Fiscal
Yems Years FY83 FYSQ F@i FY86 FY 87 Fyas TOTAL
5952 9691 11018 8817 2056 _ - 28094
Category B BCP's - - - - - - -
Total 1.1 552 5651 11018 8817 2056 - 28094
Fscalation 33 1416 3919 2043 1137 = 10614
[Total - Bscalazed 645 7067 14937 12866 3193 - 38708
.
15. Remorks 17. Cont Plen Dste

st Qtr.FY82 Dollars

March, 1982

18. Ssgnaruce of Contracior’s Project Mensget and Dete

19. Signsture ot -Contrector s Authorized Finencisd Ropressnietive end Dete

20. Signeture of Government Technicsl Repreventetive snd Date
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U. S. DEPARTMENT. OF ENERGY

) BASELINE Organizational Breakdown Structure Summry PAGE oF
POE Fom.CRA)IP
THITH : Phase 11 om cemeny
1. Contrect identificstion 2. Contract Numbaer -
Demonstration of the Solvent Refined Coal Process . DE -AC05-780R03054 -
3. Congector inermw, sddveys) 4. Contract Stert Dete
Ynternationa’\ Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Cantract Compistion Dete -
Rllentown, PA 18001
8. ldentitication | 7. Reporting Category (0.g., contract line: 8. Poenned | B Actust
Number 1em or work breskdown structure Prios Prior
otement} . Fiecal Foacel S—
Yoves Yosrs FY83 F¥34 FY85 AL FYaz Fyss TOTAL
SHEC 645 7057 14937 12866 3193 - ;
|~  _|Category B IXP's s = = - - = -
Total 1.1 645 7057 14937 12866 3153 - 38708
18. Aemerks 17, Con Plan Dete

Escalated Dollars

March, 1982

18. Sigmature ot Conirecior’s Project Manager and Dete

19, Signsture of Czatractor’s Authorized Financis! Represeniative and Date

20. Signeture of Government Technicel Ropresentative snd Dete




Construction Facilities and Equipment

C. SCHEDULE

The construction facilities included in WBS 1.1 are outlined in the
preceding Section A, Technical Scope. Most are of a temporary nature to serve
the project during the construction phase. .

Initial roadwork, storage lots, utilities, temporary buildings and the
l1ike were to be constructed between April 1983 and August 1984. Maintenance
of these facilities and construction services will be ongoing activities to
the end of Phase II when permanent facilities and services will be in place.

Cohstruction'tools will be purchased in substantial quantities early -in-
Phase II and will be maintained and replenished throughout construction.
Erection equipment will be. obtained and used throughout Phase I1I.

while there is no current schedule for the resumption and completion of
the SRC-I Project, the time durations for the original project activities can
and should be considered in the development of any new preliminary schedules.
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Chapter III - Products (WBS 1.2)

A. SRC PROCESS AREA (WBS 1.2.1)

1. TECHNICAL SCOPE

The SRC-I direct coal liquefaction process produces solvent-refined coal
(SRC), liquid fuels, and gaseous and solid by-products (Figures 6 and 7).
Required raw materials are pulverized coal, hydrogen, and deashing solvent.

In the SRC Process Area, the pulverized coal is mixed with a procegs-
derived solvent and hydrogen and then heated and reacted. Reactor effluent
includes acid gas, hydrocarbon gases and liquids, and molten SRC reaction
products, as well as unconverted coal and ash. The gases and liquids are
separated from the SRC and solids and further processed to recover fuel gas,
naphtha, medium oil, and heavy 0il products. A Critical Solvent Deashing
process separates the ash and unconverted carbon solids from the molten SRC,
which is either cooled to form solid SRC product, or further hydrogenated in
the Expanded-Bed Hydrocracker (Area 13), or coked in the Coker/Calciner
(Area 13). The overall Terminal Stream Balance which corresponds to Figures 6
and 7, Index Flow Diagrams, is presented in Table 1l. .

Coal, pulverized to 70% -200 mesh and containing no more than 2% moisture,
is fed to the process at a continuous rate of 5,530 tons per stream day on a
moisture~free basis. The coal is slurried with two recycle streams: hot
process solvent and light SRC. The coal slurry is then pressurized to approx-
imately 2,500 psia and pumped to the Coal Slurry/Hot 0i1 Exchangers, where it
is heated from about 400 to 460°F against process solvent. This preheated
coal slurry is mixed with hot recycle-hydrogen from the Gasification Area (15)
and delivered to the Coal Slurry Heaters, where it is further heated from 460
to 760°F. At the heater exit, additional hot recycle-hydrogen is added.

The vapor/slurry mixture is then fed to two Coal Dissolvers operated in
series. Because an exothermic hydrogenation reaction occurs in the Dissolvers,
quench hydrngen is added between them. Reaction products leave the second
Dissolver at approximately 2,000 psig and 840°F and enter the Coal Dissolver
Effluent Separator, which separates the slurry from the vapors. The slurry
portion is first quenched by injecting condensed solvent that is recycled from
the High-Pressure Separator; it is then let-down in pressure to approximately
100 psig and phase-separated in the Medium-Pressure (MP) Flash Drum. The
slurry from the MP drum is also let-down in pressure to approximately 25 psig
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SRC Process Area

and again phase-separated, in the Low-Pressure (LP) Flash Drum. Finally, the
slurry from the LP Flash Drum is flashed into the Vacuum Column at about

0.6 psia. The bottoms from the Vacuum Column is an SRC slurry containing only
6 wt % of process solvent. This slurry is pumped to the Critical Solvent
Deashing section.

.The Deashing Unit (Figure 8) separates the SRC slurry into product SRC,
light SRC, and by-product ash concentrate. The SRC slurry is first mixed with
recycled critical solvent and then sent to the First-Stage Settler where ash,
unconverted coal solids, and insoluble SRC are separated as a heavy phase.
This heavy phase is withdrawn from the bottom of the settler, let-down in
pressure, and sent to Solvent Separator #1, to recover the critical solvent
contained in the ash concentrate. The ash concentrate, a free-flowing powder,
1s then classitied and pnegmatically conveyed to the Gasitication Section
(Area 15) for further processing.

The light phase from the First-Stage Settler, consisting of soluble SRC
and critical solvent, is heated and fed to the Second-Stage Settler. Heating
the critical solvent reduces its density, which results in rejection of part
of the SRC to the heavy phase. This heavy phase is withdrawn and sent to the
Solvent Separator #2 to récover critical solvent from the SRC. The ash-free
molten SRC stream from the separator is even1y‘div1ded into three streams:

(1) one-third is solidified as product; (2) one-third is sent to the Coker/
Calciner (Area 13) to’produce anode coke; and (3) one-third is sent to the
Expanded-Bed Hydrocracker (Area 13) for further Hydrogenation and conversion
to liquid feedstock for the Product 0il Fractionator.

The light phase from the Second-Stage Settler is let-down in pressure
with a resultant temperature decrease and sent to the Third-Stage Settler.
There, the density of the.critica1 solvent is decreased to reject the remaining
SRC to the heavy phase. This heavy phase is sent to Solvent Separator #3 to
recover critical éolvent. the Ii1ght phase trom the lhird-Stage Settler and
the solvent recovered in all three solvent separators are recycled.

The product from the Third-Stage settler is called 1ight SRC. Adjustment
of process conditions in the Second-Stage Settler can vary the relative quan-
tities of SRC and 1ight SRC over a broad range. The light SRC is recycled to
the Slurry Preparation and Pumping Section.

The portion of molten SRC from deashing that is sent to the Solidification
Section is cooled and solidified by a batch process. The molten SRC is pumped
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SRC Process Area

onto trays and cooled indirectTy by water. After the SRC solidifies, the tray
are vibrated, causing the solid to fracture. The SRC is dumped onto conveyors
and transported to Product Storage (Area 11). Any fumes generated during
solidification are removed by Solidifier Fume Control Units. This section
also solidifies TSL-SRC, a vacuum residue from the Expanded-Bed Hydrocracker
(Area 13). A

The vapor streams from the Coal Dissolver Effluent Separator and the MP
Flash Drum are partially condénsed and phase-separated to recover maximum
amounts of hydrogen and specification process solvent and to effectively
separate water from hydrocarbons. The medium-pressure gases are compressed
and combined with the high~pressure gas stream and sent to Gaé Treatment
(Area 15) for hydrogen purification.

Gases recovered in the LP System and liquids recovered in the MP System
are fed to the Solvent Column to recover specffication process solvent from
the bottom of the fractionator. Most of the process solvent is used as a heat -
recovery medium and is eventually }ecyc]ed to- the Coal Slurry Drum to supply
part of the process solvent needed to slurry the pulverized coal. Smaller
portions are used as additional heat recovery medium and as flush oil for the
packings of slurry pumps. The remainder is sent to the Product Vacuum Column
fqr product recovery.

The Solvent Column overhéad, a light hydrocarbon stream, is partially
condensed and phase-separated. The vapor is compressed and sent to the Gas
Treatment Area (Area 15) for acid gas removal. The condensed portion of the
overhead, a hydrocarbon/water mixthre, is also phase-separated. Hydrocarbons
are sent to the Naphtha Fractionator for product recovery, and the sour water
is sent to the Ammonia Sulfide Water Stripper in the Gas Systems Area (Area 15).

The Vacuum Column also recovers specification process solvent as a side
draw, most of which is also used as a heat recovery medium. A smaller portion
is used to scrub the vent vapor from the Coal Slurry Drum and eventually to
provide the balance of the process solvent required to slurry the pulverized
coal in the Coal Slurry Drum. The remaining portion of the side draw is sent
to the Product Vacuum Column tfor product recovery. The Vacuum Column overhead
is condensed and phase-separated. The noncondensibles are sent to the Vent
Vapor System, the hydrocarbon liquids are sent to the Naphtha Fractionator for
product recovery, and the sour water is sent to the Ammonia Sulfide Water

Stripper (Area 15).
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SRC Process Area

The hydrocarbon liquid streams from the Solvent and Vacuum Columns, the
Coker (Areablé). the Expanded-Bed Hydrocracker (Area 13), and Hydrogen Purifi-
cation Unit (Area 15) are fractionated in the Naphtha Fractionator and Product
Vacuum Column to produce specification products of naphtha and medium and
heavy oil. Also, the 1ight hydrocarbon gas recovered in the Naphtha Frac-
tionator is sent to the Gas Treatment Area (Area 15) for sulfur removal and
eventual addition to the fuel gas supp]y?

The following is a tabu]ation'of some of the major items of equipment in
each of the Level 4 WBS elements of the SRC Product Area (WBS 1.2.1):

WBS 1.2.1.1--Integrated Facilities

IN-12101 .. Vent Waste Incinerator
v-121m Flush Salvent Storage Drum
V-12110 - STurry Slop Tank

WBS 1.2.1.2--Slurry Préparation and Pumping

BH-12201 Coal Feed Calibration Bins (2)
V-12201 Coal Slurry Drdms (2)

P-12202 Coal Slurry Feed Pumps (8)

E-12202 Coal Slurry/Hot-0i1 Exchangers (6)

WBS 1.2.3.1--Slurry Heaters

H-12301 Coal Slurry Heaters (6)

WS 1.2.1.4--Hydrogen Recerry and Dissolvers

C-12401 Sour Gas Compressors (2)

R-12401 Coal Slurry Dissolver No. 1
R-12402 Coal Slurry Dissolver No. 2
V-12401 Coal Dissolver Effluent Separator
P-12401 Low=-Pressure Slurry Pumps (2)
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SRC Process Area

WBS 1.2.1.5--Solvent Recovery

T-12501 Solvent Celumn
T-12502 Naphtha Fractionator
T-12503 Product Vacuum Column

P-12512 Process So]vent/Hqt-Qi] Pumps

WBS_l.Z.l.S--Vacuum Co]umn

T-12601 Vacuum Column
P-12601 Vacuum Column Bottoms Pump (2)

P-12608 CSD Feed Pumps (2)

WBS 1.2.1.7--Critical Solvent Deéshjng

V-12704 First-Stage Settlers (2)
v-12707 Second-Stage Settler
V-12708 Third-Stage Settler

WBS 1.2.1.8--Solidification

$0-12801 SRC Solidifiers (7)
50-12802 SRC/TSL-SRC Solidifiers (4)
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IN.

OuT.

Stream
Number

*4200
**4202
4467 -
4473 .
4550
4551
4552
4553
4554
4555
4556
4575
4616
4700
4734
4737
4803

4212
4462
4519
4527
4542
4572
4574
4590
4591
4611
4712
4745

4746
4809
4811
4812

SRC Process Area

TABLE 11
SRC PROCESS AREA
OVERALL TERMINAL STREAM BALANCE
WBS 1.2.172 through 1.2.1.8

Stream Name

Coal Feed to BH-12201 A&B

Nitrogen Purge to AL-12202 A-C
Treated Water to TK-12401

Total Recycle Gas to Area 12

EBH Heavy 0il to V-12516

Coker Medium Qil to V-12514

EBH Distillate to V-12514

EBH LP Naphtha to V-12513

HPU Light 0i1 to V-12513

Coker Unstabilized Naphtha to-V-12513
EBH HP Naphtha tn T-12502 -

13C psig Steam to J-12501

130 psig Steam to J-12601 :
Make-Up Critical Solvent to V-12706 :
60 psig Stripping Steam to T-12701 -
60 psig Stripping Steam to T-12702

Molten TSL-SRC to E-12805

Total In:

Vent Accumulator Vapor to C-12201 A or B

HP Sour Gas to Gas Treating

Wastewater to Area 15

LP Off Gas to Gas Treating

Wastewater Flash Gas to Area 15

Naphtha Product to Storage

Naphtha Fractionator Off Gas from V-12515

Medium 0i1 Product to Storage

Heavy 0il Product to Storage

Vacuum Column Vapor to Vent Vapor System

KMAC to Receiving Bins (Area 15)

SRC Stripper Bottoms to Expanded Bed
Hydrocracker (Area 13)

SRC Stripper Bottoms to Coker (Area 13)

Solid SRC Product to Storage

Fumes from S0-12801 A-E

Fumes from S$0-12802 A-E

Total Out:

*This total flow is fwo times value to each of BH-12201 A&B.
**This total flow is two times value to each of BH-12202 A&C.

II1I-8

Flow, 1b/hr

475,150
401
39,723
94,070
13,167
8,822
21,419
12,482
3,255
2,076
44/

600
3,168
1,496
11,083
1,015,
14,148

703,022

471
116,115
93,492
1,446
36
45,994
1,093
68,807
13,254
117
126,389

73,887
73,886
14,106
222
42

703,022
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SRC Process Area

2. COST PLANS

The following cost plan data from the Original Baseline for the SRC
Process Area, Work Breakdown Structure element 1.2.1 are included for reference
and comparison. They were coordinated and compiled by the International Coal
Refining Company (ICRC) based on engineering, vendor engineering and equipment
estimates and material take-off quantities developed by Catalytic, Inc., a
construction cost estimate developed by Stone and Webster Corporation, and a
Phase I and II support estimate developed by ICRC. This cost plan data did
not include any allowance for contingency.

The Cost Plans were presented in first quarter FY 82 and escalated costs

in the following formats:

Phase I - Level IV WBS Summary = 1lst Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1st Quarter FY 82
dollars
Organizational Breakdown Structure Summary - Escalated dollars

Phase Il = Level IV WBS Summary - 1lst Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1st Quarter FY 82
dollars ‘
Organizational Breakdown Structure Summary - Escalated doilars

The escalated costs were developed using the following rates compounded
yearly: 10% for FY 82 and FY 83, 9% for FY 84 and FY 85 and 8¥ thereafter.
Escalation on equipment had been calculated based on a committed basis and
distributed on a cash flow basis.

For this Revised Pruject Baseline, the capital costs in first quérter
FY 82 dollars for the SRC Process Area rose from $327.223 million to $339.402

~million--an increase of $12.179 million. The increase is due to the revised

capital costs resulting from the finalized Category B, C, and Post-Baseline
ECPs and the attendant adjustment to the factored costs for spare parts.

No attempt has been made to escalate the revised costs or to develop new
cost plans because of the lack of a definitive project schedule and agreed

escalation factors. .
111-10



REVISED

Internations! Coal Refiming Company BASELINE ESTIMATE
PHASE | & PHASE I

AREA and CONTRACTOR __Catalytic DATE

WBSLEVEL..1.2.1  NUMBER 100 REVISION NO.
Catalyti r mmar

WBS ELEMENT TiTLE o calytic Area Summary PAGE OF

1st QTR FY '82 (THOUSANDS)

FINAL BASELINE
ITEM LABOR MAT'L TOTAL
MH $ $ $
A/C PURCHASE 93474.8 934/4 8
EQUIP | ., [PURCHASE /4 2412.3 24172.3
ERECT 15,8+ 1055.11 4020.4 5075.5
SPARE
ICRC  pamTS
TOTAL EQUIP 194.8 1055. 1} 99907.5 100967.6
Site & Earthwork 98.9 1291.0 2558.8 3849.8
Concrete 500.3 6442.4 3407.3 9849.7
Structural Steel 219.3 3404.7 8696.5 12101.2
Piping 1318.8 21092.5] 30126.3 51218.8
Electrical 258.1 3784. 8873.5 12657.6
Instrumentation 331.0 4972.2| 9275.2 14247 .4
Architectural,
Painting, and .
insulation 354.3 5199.6] 9193.7 14393.5
SUBTOTAL - BULKS JUgdU. 7 46186.5] 72131.3 118317.8
TOTAL DIRECTS 3275.5 47241.6] 172038.8 219280.4
Distributables &
Indirects 848.0 28043.9] 17548.9 45592.8
TOTAL DIRECTS
& INDIRECTS 4123.5 75285.5) 189587.7 264873. 2
Phase | 30018.3 30018.
A/C Vendor
Engr. Engr’g 10477.7 10477 .7
Phase | 5927.9 8927.9
cM/C Phase | 521.0 52l.
Phase |1 10.1 4972.31 _2596.4 _ 7868, 7
TOTAL ENGINEERING
4+ CM/C 10.1 41439.5] 13074.1 54513.4
{CRC Phase | 13310.0 13310.0
Phase |1 6705.0 _6705.
SUBTOTAL 20015.0 120015,
CATEGORY B ECP's
CATEGORY C ECP's
SUBTOTAL - OTHER . M_GZQOIS .0 200159.
ESCALA-| Phase |
TION Phase ||
CONTIN-| Phase !
GENCY Phase 11
POST MECH MODS
SUBTOTAL — CONTINGENCY
GRAND TOTAL 4133.6 136740.0 2026618 339401 .

FORM 9637 (3/82)

‘1 .
)Inc1udes manhours for field erected equipment. Dollar value of these
hours appears in material column. 111-11



ORIGINAL

BASELINE ESTIMATE
PHASE | & PHASE I

c internstiona! Coa! Retining Company

Catalytic

AREA and CONTRACTOR DATE
was LEveL _1.2.1 _ numser 100 REVISION NO.
wBs ELEMENT TITLE _Catalytic Area Summary PAGE OF
FINAL BASELINE
ITEM LABOR MAT'L ubtotal jtscalatign TOTAL
MH s s $ $ $
A/C PURCHASE 35209.0 95209 .
EQuUIP oM/C PURCHASE 2812.3 2872 .3
ERECT 192.%  1014.5] 4020.4 5034.9
. SPARE
ICRC o aRTS
TOTAL EQUIP 192, 1014.50105641.2 1Jobob. 2
Site & Earthwork 105, 1376.3 2423 .5 - 373 gT_S_:
Concrete 480, 6187 .41 3229.4 9416.8
Structural Steel 187.4 2909.3 7230.0 10139.3
Piping 1389.24 22217.8] 32483.5 54711.3
Electricat 260.7 3822.6!1 8679.1 12501.7
instrumentation 307 .8 4619.5| 9035.8 13655.3
Architectyral,
Painting, and
fnsulation 371.4 5451.2| 8827.0 14278.2
SUBTOTAL - BULKS 3102. 46584.1{ 71917.3 118501.4
TOTAL DIRECTS 3292.9 47598.4[1/7560.1 1255843,
Distributabies &
Indirects B48.5 28058.9 17558.3 45617.2
TOTAL DIRECTS
& INDIRECTS 4141.4 75657.31195118.4[270775.7(84756.8 | 355532.5
Phase ! 28699.0 Z2o609.0 1 3589.0 32288.0
A/C Vendor
Engr. Engr'g 10426.0( 10426.0{ 1606.0 12032.0
Phase I 5819.0 5819.0 ¢ 1599.0 74718.0
emc Phase | 521.0 521.0 64.0 585.0)
Phase 11 10.3 5171.9] 2596.4! 7768.31 3259.7 11028.0
TOTAL ENGINEERING
2 EM/C 10,4 40210.9! 13022.4] 53233.3110117.7 63351.0
ICRC Phase | 13310.0 13310.0¢ 632.0 13942.0
- Phase |1 . 6705.0 6705.0] 2323.0 9028.0
SUBTOTAL 20015.0 20015.0] 2955,0 22970.0
CATEGORYB ECP's (16801.0)(168071.0Y(4774.0) [ (21575.QD
CATEGORY C ECP's
SUBTOTAL — OTHER 20015.0](16801.0] 3214.0(T81Y.0) 1395,
ESCALA.[ Phase |
TION Phase |1
CONTIN.| Phase !
GENCY | Phase 1!
POST MECH MODS
SUBTOTAL ~ CONTINGENCY
GRAND TOTAL FI5T1.9(135883.2 | 191339.8] 327223.0] 63055.5] 420Z/8.9

FORM 9637 (3/82)
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U. S. DEPARTMENT OF ENERGY Level IV WBS Summary

BASELINE PAGE OF
oot r:":-”cn-mv Phase 1 1o e
" Gemonstration of the Solvent Refined Coal Process 2 (e REUS MBhro3054
3. Contrector {iname, sddress} 4. Contrect Stert Dete
International Coal Refining Ceapamy 10 July 1978
P. 0. Box 2752 B. Contssct Compistion Dete
Allentown, PA 18001
8. Identitication | 7. Reporting Category fe.g., contract Hne 18 Punned Current F ncel Yoer
Numbes n'..:'n:‘. t:‘;\ovl breskdown Struct:e Fyg2
FY80 F8l [0 [N T DJJ T FIM T ATM T JTI T ATS [Total FY8X FYB3 ] FY84 Fi8% Total
.24 SRC !
2.1, Area Engineering Integration a7 962 |t 13 3sf a1 | 62 59] 53| 60 65 ez] 70| 73| 83 681 1787 | 1956 164 5822
.2.1.2  [Slurry Preparation & Pumping 35 az 11 6] 94 10| 16/ 18] 21} 271 36} 50 64| 76 334 2093 760 108 3693
.2.1.3 Slurry Heater 23 19 5] 8l11v 150 19/ 26 30| 31 35| 40 46| 54 320 3577 676 17 4697
.2.1.4 |H2 Recovery & Dissolvar 102 233 41 10013 19 20f 291 49| 85] 631 71| 641 64 461 2897 614 - 4367
.2.1.5 }Solvent Recavery 14 1821 381 21024 231 26f 221 33| 33 a0 42| 4721 ss 389 679 367 15 1724
2.1 Vacuum Column 1 92 23] 14) -3 7 14] 180 12| 37} 12l 181 20| 201 23 201 158 403 = 1499
2.1, Critical Solvent Deashing B 243 271 320331 311 42 46] 521 54 51} 60pasa| 69] 2966 2289 654 -
.2.1.8 [Solidification 30123 9 1ol 121 151 21 2371 231 251 161 16] 221 24 216 153 446 - 1568
AR Engineering Tech. Support 1799 2550 1159 ] 1601653 [ 152 ] 2161142 | 3521 416 419] 421|352 | 350 3307 1643 789 - 10038
.2,1.10 |Area Managerent LkE.] 2360|247 ] 244235 [ 256 ] 258|262 | 289) 301 3221 32113201 326] 3411 2791 | 2421 918 13297
Category § ETP's - - = b - - - 1T -1 =1 30] 30 30| ao] s0f a6l _ 216 291 263 48 818
Total T.2.7 JBE7 T 706 Tyon | 40|54 | 608 | 692|643 9561105 Ium Lsipsnnzol 12502 19564 | 9415 | 1330 53774
tscalation = - -1 -1-114] 18/ 17] 48 54 56| 85 84| 89 465 2672 | 2320 572 6029
Total - Escalated 3887 | 7106 §49€ | 540|584 | 622 | 710 660 {1004 [1108{1153:236/3595[1259° 12967 22236 | 11735 | 1902 59803
16. Remarky DoTTary tXprésy n 17. Cont Plan Dats
Thousands - Ist Qtr [ March, 1982
FY 82 Dollars

8. Signaturs of Coniracior's Project Maneger end Dnte 18. Signature of Contrscter s Autharized Financlal Represanistive and Date 20. Signature of Government Technicel Representaiive end Dete
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U. S. DEPARTMENT OF ENERGY

Level 1V WBS Summary-

‘ BASELINE PAGE OF
DOE F:‘r'n'::n-ul" Phase 1 s,
" Femonstration of the Solvent Refined Coal Process * GEKEYS"F¥bro30ss
3. Contrecior rame, sddress) 4. Cantrect Stert Dete
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Compistion Dets
Allentown, PA 18001
8. identification | 7. Reporting Category (e.g.. contract line 10. Ptentned Current Flscal Your
Numbaer I.l'ml;\mh breakdown struciure Fva 2
FY80 FY8l JO IN | DJJ T FIMNTATM T ITI T ATS Jrotal FYe FYay ] Fvea F'{85 Total
1.2.] SRC
T.2,1.7T  |Area fnaineerﬁg 'ntearation cl2 962 13] 35| anl 62060 | 58] 64 21| 79 78] 89 111 2082 1 2945 223 6655
1.2.T.2 " |STurry Preparation 8 Pumping 8o a2 1] 6l 9! 11116] 18] 22 24 38] 54 69] 82 354 2405 962 146 3265
T.2.7.3  {STurry Heater c8 29 5 110 16f 197 26] 311 37 371 43 49] 59 337 4086 TH 28 5399
1.2.T.5 A2 Recovery & Dissolver 102 213 4] 10} 13} 191 211 30} s1] sA 67] 771 e8] 69 486 3184 B03 - 4808
1.2.1.5 olvent Recovery - 152 1a]_21] 24] 231 221 28] 34l 39 42] 49 0] 60 407 775 459 102 957
2. 1. acuum Columi 45 92 121 141 13§ 14160 18f 18] 14 19 2L 251 210 866 504 - 117
2.1.7  [Critical Solvent Deashing 94 243 22) 32} 33] 238] 431 48] 55| 54 53] 692467] 7 2992 2611 824 - 5769
L1.6 Solidification 0 123 9] 10| 12§ 16l 221 23] 24] 24 16] 174 24] 26 225 860 560 - 1798
.1, Engineering Tech. Support 244 2550 159] 160[163] 161222 1 146 ] 370] 434 440] 454 379] 376 3464 1878 985 - 10628
2.1.10 |Area Management 384 2360 | 2471 243|265 264 1 268] 304] 32d 338 344 342] 349 3851 31971 3019 1342 | 14853
Category B ECP's - - -1 -1 -T-T -1 3] 31 321 41 43] s 230 332 329 65 956
Total 1.2.1 3857 7106 1496 S401584 ) 6221710 § 66011004/ 11081153]12363995{1259] 12967 22236 | 11735 1902 | 59803
16. Remoiky

Thousands - Escalate
Dollars

17 Cow Plan Dute
March, 1982

18. Signsturs of Contracior's Project Menagar snd Date

19. Signsture of Contractor ‘s Authorized Finsncis! Representative and Date

20. Signsiure of Government Technicsl Representative snd Date
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U. S. DEPARTMENT OF ENERSY

Organizational Breakdown Structure Summary

BASELINE PAGE OF
DOE r:.c:n"cmm _Phase I by
1 Bomes 2 EIon of the Solvent Refined Coal Process * SpREUE-Y8bro3054
3. Contracior (nsme, sdcreas) 4. Contract Stast Dete
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comgletion Date
Allentown, PA 18001
6. Identilicstion | 7. Repenting Category le.g.. acniract line 18. Planned Cusrrant Fiscal Year
Number I'l‘:r;‘o':lrovt breskdown stsuctuie FYB 2
FYBO FYal |0 I N D[J T FIM ] AJM [ ITITTATS [Total FYBA FYBI | FY84 FY85 Total
Catalytic 2121 2148 1263 13321 363[ 406 14361452 | £29 551] 574 624 6€4] 22 5920 7217 8114 | 1287 | 38802
Stone § Webster _ - - | - -1- 1 -1- - 23 33 221 ool 2 129 385 7 - 521
Rust Engineering Svcs. = 63 6] 51 6f 51 S B 1 5 6] 5 65 100 89 - 323
ICRC 1736 | 2889 |z27 |203 ] »1s[197 [ 251 {181 | 39q 444 459 458]2780] 37 6172 1571 947 - k) ]
Category B ECP's - - - -1 -1-1-1- 3d 30l 31 40 4 216 291 263 48 818
Tatal 1.2.1 157 7106|496 | 540 ] 384608 | A921643 | 1054] 109A1151 1351 12502 13569 YATS [ 1330 | 53774
Escalation - - - 1 - -1l el 17} a4 54 85| 64 B L3 2672 2320 577 5029 |
_Total - Escalated 2857 7106 |49€ | 540 | 584] 622 | 710]660 | FOOATT08| TIEATZ36]3599 L T2967 225 T I35 T 1907 | 59803
4
18. Remerks

Dollars Expressed in
Thousands - Ist Qtr.

17. Cost Ptan Dete
March, 1982

18. Signature of Contrar tor’s Project Menager snd Dete

19. Signature of Contracior's Autharized Financial Representative and Cots

Hors

20. ‘Signature of Govarnmom Tachnical Repr essniative snd Date
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U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Susmary

BASELINE PAGE  oF
PR Fn Phase 1 R
" Pemonstration of the Solvent Refined Coal Process 2 G REE H8oR03054
3. Contractor (neme, sddrent) 4. Contrsct Siant Date
International Coal Refining Coapany \ 10 July 1978
P. 0. Box 2752 8. Contract Comgpistion Dats
Allentown, PA 18001
8. 1dniiticat 7. Reporting Catagory 103, Une 10. Manned Curient Fiscel Yoaer
Numbe l1em or work bree kdown suciure FY82
damaent}
FY80 Fval 10 [N [ D1J | FIw ] AIN] IS [A]S JTotal FY8A FYB T FV84 FY8S Tota)
Catalytic 2121 4148 | 2831332 | 3631 ] 415]442 ] 469 m! 114] 1724 1 9554 |10107 1837 439
Stong & Mebster = - -1- - =] - = - 29 40} 23 24] 2% 137 440 8 - —_ 585
Rust Engineering Svcs = A9 ¢ 6] § 6] 5] § 1 5 5 68 115 114 - 366
_ICRC 1736 | 2889 2271203 215 2021258 } 186] 410 ‘46&(_511_422809 404] 6345 1795 | 1177 - 13942
Category B FCP's = - =1 - -1 - - 31 31 32] 41 43] 50 230 332 329 65 956
Total 1.2.1 3852 2106 | 496]540 [ 5A4] 6221710 1004 11041153} 12363595 [ 12590~ 12967 | 22236 [ 11738 | 1907 | 59803 |
18. Ramarky Dollars Expressed in|\l. Cout Paq Ouis
BoHands - Escalated| March. 1982
allars
9. Signatwre of Contrector’s Projsct Menager and Dete 19 Signature of Contractor ‘s Authorized Financlat Represantative and Date 20. Sigr ot G 1 Technicsl Regrswentative snd Dete
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U. S. DEPARTMENT OF ENERGY

Level IV KBS Summary

BASELINE PAGE of
oot r:_v'n'::n-uu Phase 11 =T
1. Cantract identiticstion 2. Contract Nunvber
Demonstration of the Solvent Refined Coal Process DE -AC0S-780R03054
* c“fr'\ci:v‘-:::'f&\‘a""CDal Refining Comgany ¢ RTi Jﬁﬂmﬁm
P. 0. Box 2752 8. Contract Comgletion Dete
Allentown, PA 18001
S B Rl
sloment) Fiscel Fiecal
Yeorr Yours Fya3 FY84 FY85 FY86 FYgaz FY8g TOTAL
2.7 SRC
1.2.1.1 {Area Engineering Intejration .2650 11158 299C1 10298 442 - 54449
1.2.1.2 181 r ) 1355 93 9561 ©47 1782 - 37838
- 1.2.1.3_3Slurry Heater 10709 30308 10143 4646 376 - 56182
| 1.2.1.4 _mﬂlﬁplur 9150 16081 11739 €506 126 - 47202
| 1.2.1.5_] Qvery 2121 594 1348 £330 774 - 0777
1.2.1.6 }¥acuum Column 5933 2908 S0€9 1925 3 - 5866
L.1.1 |Critical Solvent Deashing 4931 11167 9365 7369 1273 - 34105
.2.1.8 JSolidification 3694 1266 4147 £345 2341 - 16793
.2.1.9 [Engipeering Yech, Suplort 1283 1216 2046 1711 438 - 614
| 1.2.1.10 jArea Management _B24 1878 J4E2 965 1093 - 11242
Cateqory B ECP's {4B46) (6604) | {34¢2) 1¢327) J3501 - (17619)
Jotal 1.2.1 44704 79325 83319 31175 8926 -~ 273449
Escalation 6356 19964 29648 26106 4953 - —B7027
Total - Escalated 51060 99789 112367, 33281 13879 - 360476
15. Rammers Dollars Expressed {n|17. Cos: Plan Date

housands - Vst Qtr. |

fYB2 Dollars

March, 1982

18. Signature of Contrector's Project Meneger snd Dete

19. Signatwe of Conirector ‘s Authorized Finsrxis! Representative snd Date

20. Signature of Government Technical Regresentative snd Dele
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U. S. DEPARTMENT OF ENERGY

Level 1V WBS Suzmmary

DOE Foem CR3IIP BASELINE PAGE OF
0-18) Phase 1] p—
1. Cantrect identification 2. Contract Number
Demonstration of the Solvent Refined Coal Process DE-AC05-780R03054
. Conyracior name, 1] 5 1]
) o \nie:!ng't'l'gn‘a'\' Coal Refining Company ) wi'(')m Jﬁ‘i’}"i‘m
P. 0. Box 2752 ; -
Allentown, PA 18001 8 Gontrac Comptetion Oute
o e R e
dhorment) Fiscs) Floest
Yooy Yoars Fv83 FY84 Fyas F¥86 FY87 FYss JOTAL
1.2.1 SRC .
1.2.1.1 Area Engineering Integration 3027 1403 40468 14901 680 T
1.2.1.2 Slurry 3@1"{5“ ¥ 3u11n9 8974 11603 12956 3658 2770 - 43961
1.2.1.3 [Slurry Heater 12235 37885 13718 6731 579 - TII46—
V.ZT.4"TH, Recovery ¥ Dissolver 10459 20101 15924 13811 1124 - 51469
T.Z.T.5 “[SBivent Recovery 3114 132 1874 1815 1192 - 4727
1.2.1.6 ] Vacuum Column 6780 KTV 6872 2199 47 - 20146
T.2.1.7 [Tritical Solvent Deashing 5635 14022 12678 10723 1988 - 45046
7.2.17.8 Jolidification 4220 [. 1581 5665 7865 3651 - 22087
| 1.2.1.9 _{Engineering Tech. Support 1237 15934 2786 2612 698 - 8927
1.2.1.10 | Area Management 916 2329 4730 5807 1708 - 15490
Cateqory B ECP's ' _{5537) {8250) {4754) M EED) [558] - [22531)
Tota) ¥.2.1 51060 95289 112967 83281 13879 - 50476
JQ,
18. Remedks DoTTars EXpreEssed lﬂd 17. Cost Pan Dute
Thousands -~ Escalate
Dollars March, 1982

18. Signatare of Contracior‘s Project Menager end Dete 19. Signature of Contracior’s Authorized Finenclal Representative snd Date

1 Technicel Repr ive and Dete
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U. S. DIPARTHENT OF ENERGY Orgarfzational Breskdown Structure Summary

DOE Form CR$13P BASELINE PAGE or
(183 Phase 11 Py
t. Contrect identiticatlon 2. Contisct Number
Demonstration of the Solvent Refined Coal Process DE-AC05-780R03054
. Contractor . ) 3
3 Conpntarnational Coal Refining Company ¢ 10ty 1978
P. 0. Box 2752 -~ o
Allentown, PA 18001 $. Contrsct Gomglation Oute
i e e R A
slement !} ¥ lsceli Fiscal
Yoo Yers FYB3 FY84 FYa% FYB6 (a]:}3 Fyss JOTAL
Catalytic 47667 53791 2579 . 991 - - 105028
SNEC 5L 30778 52307 $5761 8838 | - T79335
TCRC ‘ 1132 1360 2025 1750 338 . 5705
Categary B ECP's 14846) (6604} [3492] [2327) 50) - TI7519)
Total 1.2.1 44704 729325 | |8Ing 57175 - 273849
Escalation _ 6356 19964 29648 26106 4953 - B7027
Tatal - Escalated 31060 99289 112967 [ 83281 13879 - 360476

Dollars Expressed in}t7. Con PunDete

Thousands - st Qtr.
D s st 47| parch, 1982

8. Rermarks

18 Gignstues of Contractor) Project Mansger end Dets 19. Siguatuss of Contracior's Authorlzed Finenclal Repreter tstive snd Dete 20. Signeture of Governmant Technical Representative and Deie

i e m——



U. S. DEPARTMENT OF ENERBY Organizational Breakdown Structure Summary

. BASELINE PAGE oOF
Ry e Phase 11 O
1. Conirect tuaatification 2. Contract Number

Demonstration of the Solvent Refined Coal Process DE-AC05-780R03054
3 Conyractor (nenu, sddreps) ’ 4. Contrect Start Dete
nte:mtiona\' Coal Refining .Company 10 July 1978
P. C. Box 2752 . 8. Contract Comgdetion Dete-
Alleatown, PA 18001
I el Ol R
slement) Fincs) Fiacat
Yours Yoors £Y83 FY84 FY85 FY86 a1} [A1:]] JOTAL
Latalytic 84431 11 Jsll 1461 = = 126580
WET 813 36663 11453 182671 13739 - _ 247399
CRT 1293 1699 2151 2561 698 = 9028
ateqory B ECP's {5537) {8250} (475%) {3432) {558) i {22531)
- TTotal 1.2.1 51060 99289 112967 83281 13879 - 360476

— . -

VRS S

b e e . s

!
o e e e r—— ——a

Iy —— [ —

— e o —
16 Remarhs

Dollars Expressed {17. Cost Pan Dute
n Thousands-Escalate March, 1982

iz “ - Dollars.

Zogies e, .. , ‘i llo, Signature of Contractior's Authorized Financis! Representative and Date 20. Signeture of Governmeni Technicst Represenistive end Dare

— - . i




SRC Process Area

3. MILESTONE SCHEDULES

The original Project Master Schedule, included here, showed significant
design and procurement milestones for the SRC Process Area, WBS element 1.2.1.
A bar'chArt format graphically depicted the scheduled predicted and actual
occurrence dates; it -was supported by a computerized tabulation of the same
data. This information had been extracted electronically from the Intermediate
Schedule which was developed by ICRC and Catalytic, Inc. The basis of the
Intermediate Schedule was a detailed logic network schedule which was developed
by Catalytic, Inc. to control internally its portion of the SRC-I project.

The schedule included DOE imposed restraints on the beginning of purchasing
activities. It indicated the completion of Phase I work in February 1985, the
beginning of construction in October 1983 and a4 mechanical completion date of
September 1986. |

While there is no current schedule for the resumption and completion of
the SRC-I'Projgct; the time durations for the original project activities can
and should be considered in the development of any new preliminary schedules.

I11-20
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4. Remarks

U.S. DEPARTMENT OF ENERGY
DOE Form CR4M

. . PAGE |' OF ,
e MILESTONE SCHEDULE AND STATUS REPORT

Vo v
o na b

1. Contiact tdentification 2. Reporting Period 3. Cantract Number

SRC - MASTER SCHEDULE through

4. Contractor iname, address} 8. Contract Stert Date

6. Conuract Completion Dats

7. Identitization | 8. Reparting Categoiy {e.g.. contract 9. Fiical Yeams and Monthe 10. Percant
Numoer fine item or. work beaskdomn 1981 1982 1983 1984 1985 - 1986 1987 Compiste
. structurs slement,

a) b)
OND [JFM} AMJ| JAS ONdJFM AMT! JAS|OND| JFM| AMI| JASJOND{ JFM| AMJ JA§ OND| JFM; AMJ]|JAS]OND| JFM AMJ‘;I-MM Actus)

130 SOLIDIFICATION
13 CRITICAL SOLVENT DEASHING
132 H, RECOVERY & DISSOLVER

133 AREA ENGINEERING INTEGRATION 7 v ¥ v WV Yy v g N
Wmna@amawwm

- H I I3 0,
13 [sLurry pREPARATION & PUNPING v 8% v RN TR 5.9
%Am“_mmmamm. 8073 AT AR 5 R B 0G50 5 0 TR L £33 0 6 2 TR AT

<

[ ¥ 4 LV N P 0
135 |SuURRY HeATeR OV 0.2 RN R S0 0001 00 2 TV OO

Milestone .dates are based on Early Start and Compiete. For available float see Lug Sheets.

12. Sigs ot C ‘s Praject M

sger snd Dats 13.- Bignature of Governmient Technicul Raprasontetive and Date




R e a

<2¢-111

' DOE Form CR41$

U.8 DEPARTMENT OF ENERGY
MILESTONE SCHEDULE AND STATUS REPORT

PAGE 2 OF 2

e joorgir et
1. Contiact lgentification 2. Report.ng Period 3. Contract Number
SRC - MASTER SCHEJULE through
4. Contrecior iname, sddress) 6. Contract Stert Date
ntract Complistion Cate i
. ldaniitication | 8. Reponting Category le 9., contract 9. Fiscal Yours snc Months 10. Percant
P Numpe line item o¢ work breskdown 1961 1982 1983 1984 1985 1986 1987 Complste
l struciure slement)
) b)
DND ]JFM| AMJI| JAS| ONIY JFM| AMJ| JAS|OND| JFM| AMJ] JAS OND JFMI AMJ| JAS OND} JFM| AMJ|JAS | OND| JFM| AMJ] ;unnod Actus
136 SOLVENT RECOVERY wE § 4 W b 9%
g ¥ ¥V WV WU U7 V& V0 OV VU WV BV JV Y} YF¥ JY V7 Y[ °V VW9 ¥V V)
DRY T 31 (3 Ml I,N L1 0P,
137 VACUUM COLUMM vVv v v v vV v vy Q
-l-l-l-l-l-l-l-‘-mm-.é
ENGINEERING KT BY,.C
800 TECHNICAL SUPPORT
1. Ramarke Milestone dates are based on Early Start and Compleze. For available float see Log Sheets.
12. Signsture of C ‘s Prajsct Manager and Dase 13. Signature of Governmaent Techeics! Rapresentative snd Dats
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U.& DEPARTMENT OF ENERGY
MILESTONE SCHEDULE AND STATUS REPORT

OOE Form CR43S
(15 1)

PAGE

90y WOV
s wo mE i

1 ofF 2

1. Contesct Identitication 2. Reporting Pwriod

SRC PROCUREMENT - MASTER SCHEDULE

3. Contract Number

theaugh
4. Contractor {nama, sddress) 6. Contract Start Date
- — = 6. Contract Compistion Date

7. :nm‘diallon a. 'F_hp‘lming Cnug:ry (Q&Gomua 9. Fiscal Yeurs and Monthe 10. Percant

umter tine e o« work beaskdown 1981 1982 1983 1984 1985 1986 1987 Complere

V bl
oND [TFM| AMI| JAS| OND{JFM{ AMT| JAS|OND| JFM| AMI| JAS OND| JFM| AMI| JAS OND| JFM| AMJ|JAS | OND| JFM AMJl.’lmnm Actual
[4
100 SRC STRIPPER f1 J -1}
. FC Z
v

101 SRC STRIPPER #2 o g o ¢ e 3 0

102 SLURRY DISSOLVER #1

103 SLURRY DISSOLVER #2

104 SOUR GAS COMPRESSOR

108 SLURRY FEED PUMP

106 COAL SLURRY DRUM E B § §

-l-l-i-l-l-l-l-lA

- Fem™ Milestone dates are based on Early Start and Complete. For available float see Log Sheets.
2. Sig s 0t C ‘s Projsct Mansger and Dste 13. Signature of Government Technicsl Representative snd Date
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DOE Form CR41S

U.5 DEPARTMENT OF ENERGY
MILESTONE SCHEDULE AND STATUS REPORT

PAGE 2 OF 2

nae e
1. Contrsct identification SRC PROCURE”ENT - MASTER SC HECULE 2. Reporting Period oven 3. Contrect Number
4. Coniwraztor (name, address) 6. Contract Start Date
6. Contract Complstion Date
7. Icentification ] 8. Repontiag Category la.g., comtrct Q. Fiecal Years and Months H 10. Percent
Numbes fina (tem or work braskdown 1981 1982 1983 1984 1985 1986 1987 Complets
structure slament) . =
OND |JFM] AMT| JASOND JFM| AMT| JAS|OND| JFM| AMJ] JAS ONE| JFM| AMY| JAY OND! JFM} AMJ|JAS | OND| JFM AMJ;lumod Actusy
.1 B C B
107 VACUUM COLUMN HEATERS F v 1 N -
108 VACUUM COLUMN ‘. .
138 SOLIDIFIERS
141 HI-PRES PURGE PUMP e
o g T E
L'} v,
143 COAL SLURRY HEATERS .. .\
‘ ¥ 5. §
144 SOLVENT COLUMN A
11. Remarks

Milestone dates are based on Early Start and Complete. For avaflable float see Log Sheets.

12. Signature of Contractor’s Fro'sct Manager snd Dsze

1. Sgnature of Governmert Yechnica' Reprassntative and Date
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LREPOKT- DATE
CUNTRACT 00
REFORTING E

In ».

130A
1308
130¢
130D
13V0F
1306 -
130M
1309
130
130K
1300
1304
130N
1200
tiop
1300

0 16. RECO

10CT81 CRTITICAL PATH
100 HUN 2AMARH2 - U0-1-4821
LEMENT: SKRC SOLTDIFICATION

MILE
STONE

AGN PROC DSGN - SOLIDIFICATION
RGN DETATILED DSGN ~ SOLIOIFICATION
IST M/SR = SOLIDIFICATION

_2ND M/SR = SOLIDIFICATION

AGN- PSAR = SOLIDIFICATION

COMPL. PSAR = SOLIPIFICATION

1ST SIGNIF CONSTR PKG =~ SOLIDIFICATION
END PH [=-SOLIDIF

SOLIDIF=§ST CONSTR.PKG AWARD(S/f
SPLIDIFIZATION - BGN STEEL ERECTION.
SOLIDIFICATION=-RAGN PIPE
SOLIDIFICATION=-HGN- ELFC
SOLIDIFICATION=-COMPL STEEL ERECTION
SOLIDIFIZATION=COMPL PIPE
SOLIDIFICATION-COMPYL, ELEC
SOLIDIFICATION=MECH COMPL

ROSs TOTaL ACTIVITY WEIGHT =

INTFRNATIONAL COAL HEFINING COMPANY

ICRC MASTER SCHEDULE = REV #0l-U

EARLY
PLANNED

2JANBO
14Unst
1JUNB1

20MAYH2

10aUGH2

29MARA3
9nEC82.

19stPB4
20NUVSBS
1 BFEBBS

o JUNYS

23A06G8S
23AUGHS
26SEPH6
170ANS6
26SEPbe

WRS ELEMENT wt 1,2,1,.,6

ACTUAL CURKRENT
DATE PLANNEO

02JANBO - 2JUANBO-
01 JuNgl 1JUNBY. -

01JuUNB} 1JUNB]
20MAYB2
10auG82

29MARB3 -

9DECA

19SEPE4:

20NOVES
18FEBAS
6 JUNBS

. 23AUGES -
23AUGSS.-

26SEPBS
1 TUANBG
26SEPBS

LATE
PLANNED

21Nn0VaD

13FERBS
14JANRS -

14 JANRS
25JUNRG
21UUNGS

17SEPAS.

06JANBG

03DECE6 -

03DECA6

2BAPRBT-
2BAPRBT
2RAPRBT -

REPORTY 40

COMMENTS

PAGE

UNIT=DAY
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I1REPORT DATE

0

CONTHACT 001UV

lUCTAL CRITICAL PaATH

HUN 26MaRB82 V0=-1=4421

REPOKTING ELEMENT SRC CRITICAL SOLVENT DEASHING

ID #

131A
1318
131¢C
13)p
131F
1316
131n
1311

1314,

131K
131L
131M
131N
1310
131P
131a

MILE
STONE

HGN PROC DSGM - CSD

HGN DETAILED DSGN = €SO

1ST H/SK .= CSD.

PND -M/SR = CSD

ABN PSAR = CSO

COMPL PSaR = CSD

1ST SIGNIF CINS™R PXG = C€SD
END PN [-CSD

CSD~1ST CONSFR PKG AWARD ($/C)
CS50 = 8GN STCEL ERECTION
CSN=3GN:- PIPE

CSD=HGN ELEC

CS50=COMPL STZEL ERECTION
C50=-COoMP|. PI=E

C50-COMPL ELEC B
C30-MECH COM?Z|

16 RECORDSs TOTaAL AiTlV;TY MEIGHT =

INTFRNATIONAL COAL REFINING COMPANY

ICRC MASTER SCHEDULE = REV #0l=-U

EARLY
PLARNED

2JANHO
1JUNB)
18N8 1
luMaYB2
L NLRY
174aRB3
1 UNB2
4FERBS
210CTH4
loMarnne
29 JANYS
159UL8S
3on0VHS
C4MARBE
3MARYL
11 JULRG

wBS ELEMENT #§5 1e2.1.7

ACTUAL CURNENT
DATE PLANNZD

02JANSO 2JANAD
0} JUNB] | RVIVAT:)
01JUNB] 1JuN3l

10832

294U 32
1 TMAR33

18JUN32
«FER3S
270CTa3
14MAR3S
29JAN3S
15JUL 35
30NOV3E4
24MARS6
3MARB6
11JULB6

LATE
PLANNED

09NOVAl
01FEREG
O0TUECAS
0TDECAS
12JUNES
1TMAYES
090CTAS
O4FEREG
25AUga6
07JULB6
26DEC&A
13APRET
13APRAY

REPORT 3o

COMMENTS

PAGE

1
UNITsSOA®



L2-T11

IREPOKRT DATE
CUNTRACT 00
REPORTING E

In =

132a
132R
13ec
1320
1 32F
1326
132H
1321
13241
132x1
13211
132M1
132N
1320
132p
1320

0 16 RECO

10CT8l  CRITICAL PATH

100 RUN  26MARB2

LEMENTE SRC H2 RECOVERY & DISSOLVER

MILE
STONE

BGN PROC DS3N - DISSLVR

AGN DETATLED DSGN « DISSLVR
157 M/SR = DJSSLVR

2ND M/SR = DISSLVR

AGN PSAR = DISSLVK

COMPL 2S5aR = O[SS{VR

1ST SISNIF CONSTR PKG = DISSLVR
END PH 1 ~DISSOLVER
NISSOLVER=]ST CONSTR PKG AWARD
NISSOLVER = BGN STEEL ERECTION
N1SSOLVER=AGN PIPF
NISSOLVER=BGN ELEC

COMPL STVEEL ERECTJON

COMPL PIPE

COMPL ELEC

MECH COMPL

RDSs TOTAL ACTIVITY WEIGHT =

(S/7C)

V0-1-4821

INTFRNATIONAL COAL REFINING COMPANY

ICRC MASTER SCHEDULE - REV w0l-U

wBS ELEMENT #¢

EARLY ACTUAL CURNKENT
PLANNED DATE PLANNED
2JANBO V2JANBO 2JANBO

1JUNBIL 01 JuNael 1JUNB]

1JUnBl D] Junal LJUNB]
23APHRB2 23aPRB2
275€EPB2 215eEP82
LTMAYHI 1TMAYR]
26 JANE2 26JANB2
leauUGHs 14AUGB4
14MARABY 14MARBS

TAUGHG TAUGHS
20FEHEY 20FEBBS
310CTHe 3i0CT84
23SEPHS 235EPBS
18 JUNBG 18JUNB6
T70CT85 TOCTAS
1l JUNBSG 18JUNB6

1e241,4

LATE
PLANNED

08DECAI
2AFFRAS
11NECAS
31DECRS
Y0FERBS
10JuUNBS
300CT85
21JANB6
21 JUL A6
1-NOVAO
11DECAGK
11DECB6
110EC86

REPORT 24

COMMENTS

PAGE

1

‘UNIT=DAY



8¢-111

IREFORT DATE

0

10CTsl CRITICAL PATH

CUNTRACY 00100 RUN  2aMARA2 up-1=-4871

REPORTING ELEMENTI SRC ARLA ENGINEERIMG INTEGRATION

inw HILE
STONE

133a BGN PROC DSSN = INTEGHATED

1338 HGN DETATLED NIGN ~ INTEGRATED

133¢ 1ST M/SR = [INTEGRATED

133p 2ND M/SR = [NTEGRATED

133F RGN PSAR = [NTFGRATED

1336 COMPL PSAR = INTFGHATED

133K ST SIGNIF CONSTR PNG =~ INTEGHATED
1331 END PH J=INTEGRATED

13341 MAIN RACK #2-]1ST CONSTR PKG AWARD(S/C)
133«1 MAIN RACK #5 = AGN STEEL ERECTION
13311 MAIN RACK #1-RCN PIFF

133ml] MAIN RACK #5=-HCN FLEC

133N COMPL STEEL ERECT]JON

133n COMPL PIPE

133p COMPL ELEC

1339 MECH COMPL .

16 RECOHDSs TOTaAL ACTRVITY WEIGHY = [}

INTFRNATIUNAL COAL REFINING COMPANY

[CRC MASTER SCHEDULE = REV w0}=u

EaPLY
PLANNED

2JANYO

1 JUNHIL
1.1UNS]

22.ULH2

11cCiue
1. UNK3
62PHA2
1-AYRY
IAnOVY3
T6ECa3
6aULYG
13cECHs
YMARA S
14CCTHS
1e4aCTus
leCT8S

WRS ELEMENT #1 1.2.1,1

ACTUAL
DATE

02JANBO
01 JuNsl
0l JuNn8]

CURMENT
PLANNED

2JANBO
1 JUNBL
1 JUNB)
22 L e
110CT82
1 UNB3
6APR82
1MAYB4
TNDV83
TOECH3
64584
13DECB4
9MARB&
140785
140278S

1402TAS .

LATE
PLANWED

100UK33
30AUg33
11MA~34
11ma~34
26N0OYaS

183CTRe -
2JANRS

30UANRS

8MaAYH6 -

20NOVYAS
110ECHAH
110ECB6
110€EC86

REPORTY

COMMENTS

3

PAGE

1

UNIT=0AY



6c-111

IREPORT DATE 10CTB1 CRITICAL PaTH

CUNFKACT 00100

REPORTING ELEMENTL SHC SLURRY PREPARATJON & PUMPING

RUN . 26MARA2 v0=1-442]

InD » MILE
STONE
1342 BGN PROC DSGN = SLURRY PREP
1344 BuN DETAILED DSGN = SLURRY PREP
134C 1ST H/SK = SLURRY PREP
1368 2ND M/SR = SLURRY PRFP
144F AGN PSAR <« SLURRY PREP
1346 COMPL PSAR = SLURRY PREP -
134H 1ST SISNIF CONSTR PKG = SLURRY PREP
1341 END PH [=SLURRY PREP
1344 SLUKRY PREP=1ST CONSTR: PKG AWARD {S/C}
136K SLUHRY PREP = HGN STEEL ERECYION
136L SLUKRY PREP-RGN PIFE
J34mM SLUKRRY PREP=HGN ELEC
134N SLUKRY PREP-COMPL STEEL ERECTION
1340 SLURRY PREP~COMPL PIPE
134P SLURRY PREP=-COMPL ELEC
134Q SLURRY PREP-=MECH COMPL
0 16 RECORDSes TOTAL ACTIVITY WEJGHT =

INTFRNATIUNAL . COAL REFINING COMPANY

JCRC MASTER SCHEDULE = REV wUl-U

EaRLY
PLANNED

2JANBO
1JUNK]
1Juns}
13guLee
30SEP82
20MAY8]

lomakge -

250CTHs
18NOVE3
23AUGH4
30CTHS
21FEussS
ZJUl 85

84Ul 86

14nNOVES
8JULBE

wHS ELEMENT w)

ACTUAL CURRENT
DATE PLANNED

N2JANSBY 2JANBO
V1JUNH] 1JUNB]
01Junsl 1JUNB)

13uuL82

30SEPR2 -

20MAY83
16MARB2
250CTAs
1gnOVE 3
23AUG84

30CT8S

21FEBBS .

2JuUL8S
8JULB6
164NOVBS:
8JuL 86

l.2.1.2

LATE .
PLANNED

2AUGH3
200CT63
14NOVAS
14NOVESG

220CT18S .

26APRES
1JuLAas

11MARBG "

18MARBE
BMAY8B6
11DECa6

110ECAS -
-11DEC86

REPORT

COMMENTS

6

PAGE

1

UNIT=DAY



0E-I1I

IREPORT naATE

0

10CTél CRITiCaL PATH

CUONTRACT 00100

RUN z6MAREZ 00-1-4821

REPORTING ELEMENTI SRC SLLRRY HFATER

D #

135a
1358
135¢C
1350
135F
1356
135H
1351
1354
135«
135L
135M
135N
1350
135P
1350

16 RECURCS»

MILE

STONE

AGN
RGN
1ST
2ND
AGN

PROU DSCGHW ~ SLURRY HEAT:R
DETATLEN DSS5N - SLURRY HEATER
M/SR = SLUR3Y HEATER

M/3H = S3URIY HEATER

PSAR = SLURIY HEATFR

COMPL PSAR =~ SLURRY HEATER

157
END

SIGNIF CONSTR PK& = SLUPRHY HEATER
PH J-SLURRY HTR

SLURRY HEATEA=1ST CONSTR PKG AWARDI(S/C
SLURHY HEATER - HGN STEEL EFECTTION
SLUHRY HEATFH=-AGN PIFE

SLURRY HEATEK-HGN ELEC

SLUKRY HEATER-CC-MPL STEEL ERECTTON
SLURHY HEATER=-CCMPL FIPE

SLURRY -HEATER=-CCMPL ELEC

SLURRY HEATER=MECH COMPL

TOTAL ACTIVITY WEIGHT =

INTFAINATIONAL COAL REFINING COMPANY

ICRC MASTEH SCHENULE = REV wdl-U

EAFLY
FLANNED

2 JANBO
1UUNB )
1.MNG )
29APHY2
20 JULHZ
SMANG Y
16FZun2
21FERB4
3NOVE3
25MAYH4
4SEPYG
160CTH4
15 JANBS
lanovas
LIMARBS
13MAYB6

WwhS ELEMLNT w3

ACTuAL
DATE

02JANBO
01 JUNNH]
UV1JUNY]

CURKENT
PLANNED

2JANBO
1JUNB 1
1JUNB1
29AFR82
2ouLLee
BMARAJ
16FEBEB2
2TFEBB4
3INagVB3
25MAY 34
“SEP34
160CTR4
15JAN85
18NO/8S
11MARSBS
1IMATE6

1.2,1.3

LATE
PLANNED

16AUGRI
INQVED
25JUNBS
25JUNAS
10FERSS
JDECHY
PO UUNES
6NOVES
21JUg 86
21JUL 68
11DECARS
L10EC8e
11DECAE

REPORT 21

COMMENTS

PAGE

1

UNIT=DAY



LE-111

IREPORT DATE 10CTdl  CRITICAL PATH

CUNTHACT volue

KUN 26MARE2 00-1-4821

HEPORTING ELEMENTS SRC SOLVENT RECOVERY

In»

-136hA
1358
136¢C
135D
135F
1356
135H
13b1
136y
145K
135L
135M
135N
13%0
135p
13560

MILE

. STON

BGN
AGN
1sT
2ND
BGN
comP
1sT
END
SOLyY
SoLY
SOLYV
SOLY
SoLv
SoLV
SOLV
SOoLvV

16 RECORODSs

E

PROC DSGN =~ SOLV RECOV
DETAJILED DSGN = SOLV RECOY
M/SR = S0LV RECDY
M/SR = SOLV RFCDV

PSAR = SOLV RECDV

L PSaAR = SOLV RECOV

SIGNIF CONSTR PKG =~ SOLV RECOV
PH I=-RECOV

RECOV«1ST CONSTR PKG AwAHD (S/C)
RECov = AGN STEEL FERECTIUN
RECGV=-BGN PIPE

REC(GV-HGN ELEC

RECCV-COMPL STEEL ERECTION
RECGV=COMPL PIPE

RECCV-COMPL ELEC

RECCV-MFECH COMPL

TOTAL ACTIVITY WEIGHT =

INTFRNATIONAL COAL HEFINING COMPANY

JCHC MASTER SCHEDULE - REV #01-U

EarLY
PLANNED

2JANBO
1.0UN8 ]
1JUNH1
IMAYHZ
22.4uL82
luMARHE3
20aPRB2
4 JANHS
1IFEBBS
BMAYBS
19JULES
194uL8S
2AUGSS
22APRB6
21FEHN6
13MAYHE

WHS ELEMENT w1

ACTUAL
DATE

U2JANBO
01 JUNBL
01JUNA]

CURRENT
PLANNED

2JANBO
1JUNB1]
1JUNB1
3mAY82
22JuUL82
10MARB]
20APRE2
4 JANES
11FEB8S
BMAYHS
199uL8S
19JUL8BS
2AUGSES
22APRB6
21FEBBG

13MAYB6

1.2.1,5

LATE
PLANNED

1JUNR3
19AUGA]
25APRAS
25APRBS
2T1DECAS
‘20CTAaS

30DECAS

Bmavae
BMAYBS
18AUGBH
110ECHS
) 1DECBA
11DEC8BS

REPORT 29

COMMENTS

PAGE

UNIT=DAY



2e-I11

IREPOKT DATE

10CT81 CRITICAL PATH

CUNTKACT. 00100

HUN  26MBRHZ

‘HEPORTING ELEMENTS 'SRC VACUHUM COLUMN

0

ID »

1374
131R
137¢
137n
137F
-1376
137K
1371
13701
1371
13711
137M]
137N
1370
137p
1370

16 RECORDS»

MILE

STONE

AGN
RGN
157
2N
AGN

187
END

SOLV TANKS~1ST COomSTR
VAC CLMN = BGN STEEL ERECTION

PROC DSGN = VaC CLMN
DETAILED ‘DSGN = WAC CLMN
M/SR = VAC CLMN

M/SH = VAC CLMN

PSAR = VAC CLMN

CUMPL PSAR = VAC CLMN

INTERNATIONAL COAL REFINING COMPANY

Ve-1=-4R21

SIGNIF CONSTR PK3 = VAC CLMN

PH [=VAC CLMN

VAC CLMN=BGN PIPE
VAC CLMN=HGN ELEC
COMPL STEEL ERECTION
COMPL PIPE

COMPL ELEC

MECH COMPL

TOTAL ACTIVIIY WEIGHT =

PKG AWAND [5/C)

ICRC MaSTER SCHEDULE - - REY w#0]l=U

EARLY
PLANNED

2JANBO
1uungl
1JUNS1
29APRE2
20.)ULRZ
HMANA]
1 JUNK2
9nCTHs
200CT83
Z8MARB 4
lsaPHYS
13SEPHS
24nCTHe
24 JANYS
Z14ARH6
21 M4ARHGE

-WBS ELEMENT #1 1,2,1,.6

ACTUAL
NATE

02JANHEO
01JuUnBl
0lJung)

CURKRENT
- PLANNED

2JUANBO
1JUNAL
tJUNBI]

- 29APRB2
20uuL82
AMARA3
1JUNB2
90CTHs
:200CT83
ZBMARHB A
18APRBS
E3SEPB4
240CT84
€4 JANBS
21MARE6
Z21MARBG

LATF
PLANNED

" €00CcT83

12JANB4
29JANRS
29JANRS
27JanB6
QIJIINARS
29UANRS
2TUANRG
13DECRS
11MARAG
22MAYRG
11DECB6
110ECB6

REPORY 32

COMMENTS

PAGE

UNITsDAY



£€-111

JIREPORT DATE 10CT8) CRITICAL PATH INTERNATIONAL COAL' REFINING COMPANY REPORY 10 PAGE 1

-CONTRACT .€0100 RUN 26MAREB2 00=-1-882]1 JCRC MASTER SCHEDULE - REV #0lwU ’ . UNITsDAY
* REPQRTING. ELEMENT) SRC ENGINEERING TECHNICAL SUPPORY WBS ELEMENT 831 1.,2.1.9

io # MILE ’ EARLY ACTUAL CURRENT _ LATE COMMENTS

STONE PLANNED OaATE PLANNED - PLANNED

800A} BGN DSGN SUPPORYT PROGRAMNS = SRC 10C78] ) 10CT81

-8008a} OGN OPER "SUPPORY ‘PROGRAMS « SRC 12AUGS8S 12AUG86 ) 20ECH6 -

800cC COMPL DSGN SUPPORT PROGRANS = SRC 12aU68¢ 12AUG86 J2AUGS6

800D COMPL OPER SUPPORY PROGRAMS=SRC 10auUGeY 10AUGST 100ECe?
0 4 RECORDS+e TOTAL ACTIVITY .WEIGHY = 0



pE-111

1REPORT DATE
CUNTRACT 00
REPORTING E
in »
100a
LUoR

100C
100 -

¢ 4 RECO

10CT8l  CRITICA. PaTH
100 RUN 2HAMpRB2 J0~1-4871
LEMENTI SRC CRITITAL SOLVENT DEASHING

MILE
STONE

SRC STRIPPER #] = IS5 MECH SFEC

SKRC STRIPPER #] - [S5 P,0/BGN VNDR ENG
SRC STRIPPER m1~-COMPL YNDR ENG/RGN FAB
SRC STRIPPER #1 - DEL TQ SITF

RDSs TOTAL ACTIVITY WEIGHT a

INTFRNATIONAL CUAL REFINING COMPANY

[CRC MASTER SCHEDULE = REV »0)-U

EARLY
PLANNED

290CT48}

93EPH2
18W0VE2
13.Ung3

ACTUAL
DATE

PRACUREMENT ¢

CURRENT
PLANNED

290uCT8l

9SEPB2
18NOVA2
13JUNB3

REPORT 37

SRC STRIPPER #])

LATE
PLANNED

186SEPBS
28DECBS
11MARAS
30SFPBS

COMMENTS

1

UNITaDAY



Se-111

IHEPOKRT DATE 10CTH)1 CZRITICAL PATH INTFRNATTONAI. CUAL REFINING COMPANY REPORT 38 PAGE 1

CUNTRACT 00100 RIN PAMARBZ 0U-1-4A21  ICRC MASTER SCHEDULE - REV w0l-u UNITsDAY
REPORTING ELEMENTS SRZ CRITICAL SOLVENT UEASHING PROCUREMENTI SRC STRIPPER #2

In e MILE EARLY ACTUAL CURRENT  LATE COMMENTS

STONE PLANNED DATE PLANNED  PLANNED

lola SRC STRIPPER #2 ~ [SS MECH SPEC 290CTal 290CT81 1BSEPAS

Julg SRC STRIPPEIR #2 = |55 P,0/8BGN VNDR ENG 9SEPB? "9SEPB2 2BDECRS

10iC SRC STRIPPER #2=-COMPL VNDR ENG/RGN FaB 1unOvE2 18NOVB2 .1 1MARAS

101€ SKHC STRIPPER #2 - DEL. TO SITE 134UNB3 13JUNB3  30SEP8S
D 4 RECORDS» TOTaL ACTIVITY WEIGHT = 0



9¢-111

IREPORT DATE 10CT8BL CRITICAL PATH INTFRNATIUNAL CuAl FEFINING COMPANY REPORT 25 PAGE 1

CUNTRACT 00100 KUN  26MakA? Vli=1~4R?] JCRC MASTER SCHEDULE ~ REV all-U UNIT=DAY
REPOKTING ELEMENTI SRC H2 RECOVERY & OISSGLVER PROCUREMENTI SLURRY DISSOLVER 0]
n» MILE -EARLY ACTUAL CURAENT LATE COMMENTS
STONE PLANNED DATE PLANNED PLANNED
102A SLURRY .0JSSLVH 4] - 1SS MECH SPFC 290CTal 290CY81 O0B.JUNR3
102R SLURHY DJSSLVR #]-[SS P,0/EGN VYNDK ENG snEcee ‘6DECB2 1BDECH)
10eC SLUKRRY DISSLVRe1=CUMPL VND ENG-AGN FaB 15FERB3 16FEBBI 28FEBBS
JU2F SLURRY DISSLVR #) = DEL TO SITE 23aUGHG 29AUGB4 PHDECBS
0 4 RECURDSs TOTAL ACTIVITY WEIGHT = 0 .



LE-TII

1HEPORT DATE 1UCTHl CRITICAL PATH IWTFRNATIONAL :COAL REFINING COMPANY . REPORT 26 PAGE 1

CUNTHACT 00100 RUN  26MARA2 UN=-1-6A21  ICKC -MASTER SCHEDULE - REV wUl=u ‘ UNITsDAY
REPORTING ELEMENTI SRC H2 RECOVERY & NISSOLVEW PHROCUREMENT L SLUKRY DISSOLVER #2

In e MILE “EARLY . ACTUAL CURRENT  LATE " COMMENTS

STONE : . PLANNED DATE PLANNED  PLANNED

1034 SLURRY DJSSLVR #2 = [SS MECH SPEC 290CTy1 290CT81 "06JUNB3

1034 SLUMRY DISSLVR#2 =SS .P,0/8GN VNDR ENG 6DECB2 6DEC82 160ECB3

103¢ SLUKRY DISSLVR#2-CUMPL YND ENG/AGN FaB 16FERBY 16FEBAI 2RFERBS

103€ SLUKRY DJSSLVR #2 - DEL TO SITE 29AUGBS 29AUGBA  26DECHS
0 & RECORDSe TOTAL . ACTIVITY WEIGHT = a



8E-I11

IREPUNT DATE

10CT8L CRITIZAL PATH

CONTKACT 00100

KUN 2tMARdZ2 D0-1-4B82]

REFORTING ELEMENTS SHC H2 SECOVERY & C[SSOLVER

10 # MILE
STONE

1uéA SOUR
104R SOUR
104C SOUR
104€ SQUR

0 4 RECORDS»

GAS COMPR - |55 MECH SPEC

GAS COMPR - [SS P.N/BGH VYNNR ENG
GAS COMPR =-COMPL VNDR ENG/RGN FaB
GAS COMPH = pEL To SITE

TOTAL ACTINITY WEIGHT = 0

EARLY
PLANNED

290CT181
YSEPHE
l8NOVEE
JJANBS

INTFRNATIDNAL COnL REFINING COMPANY

ICRC MASTER SCHEDULE - REV #01-L

PROCUREMENT ¢

ACTUAL CURRENT
DATE PLANNED

290CT81
9SEPB2
18NOVEE
JJANBS

REPORT 27

SDUR GAS COMPRESSOR

LATE
PLANNED

04SEPBA

130ECAS
2SFEBBS
08APRBS

COMMENTS

"PAGE

1

UNIT=DAY



6E-I11

LKEPORT DATE 10CTdl CrRITICAL PATH INTFRNATIONAL COAL REFINING COMPANY REPORT 7 PAGE 1

CONTRACT 0ulUD © RYN  26MARH? 00-1~4#21. [CRC MASTER SCHEDULE = REV #0l-U UNIT=DAY
REPORTING ELEMENTI SRC SLURRY PREPARATION A PUMPING PROCUREMENTS SLURRY FEED PUMP
Inw MILE EARLY ACTUAL CURRENT  LAVE " COMMENTS
STONE , PLANNED DATE PLANNED  PLANNED

1054 SLURRY FFED ‘PUMP = 1SS MECH SPEC 290CTa1 290CT81 270CTA2

1058 SLURRY FFED PUMP-]SS P,0/HGN VNDR ENG 6nECB2 6DECA2 12MAYS)

1uSC SLURRY FEED PUMP-COMPL VND ENG/RGN FaB leFENB) 16FEBB] 25JUL63

105€ SLUKRY FFED PUMP = DEL TO STTE 25JANBS 25JANB4  09SEPAS
0 4 RECORUSs TOTaL ACTIVITY WEIGHT a 0



0p-111

IREPORT DaTeg luc

CUNTRACT 00700

REPOKTING ELEMENTH SRC SLURRY PREPARATION & PUMFING -

In » MILE
STONE

106A COAL
1048 COAL
106C coaL
106F COAL-

0 4 RECORDS»

Al CRITICAL PalH

RUN . 26maR42 . 00=1-482]

SLURRY NHUM = [SS ‘MECH SPFC
SLURRY DRUM =138 P,0.8GN. VNDR ENG

SLURRY DRUM=CO4PL VYND ENG/BGN F2B .

SLURRY NKRUM « OFL TO SITE
TOTAL ACTIVITY WEIGHT =

0

EaRLY
PLANKED

29nCE81
60ECB2
leFEE83
25 JANBS

‘

i

INTFRNATIONAL COAL. KEF ININS COMPANY

ICRC MASTEFR.SCHEDULE = REV #01-u.

PROCUREMENTS

ACTUAL CURRENT
DATE PLANNED

290CT8]
6DECB2

16FEB3Y

25.JAN3s

REPORY @8

COAL SLURRY DRUM -

LATE

PLANNED

02augs1l

200ULAs.

010CT84

09SEPHS

COMMENTS

PAGE

UNITsDAY



Lp-111

1REPORT DATE 1UCTHL CRITICAL PATH INTFRNATJONAL COAL REFINING COMPANY f REPORT 33 PAGE 1

CUNTKACT 00100 RUN 2&6MaRB2 00=-1=4421 ICRC MASTER SCHEDULE = REV -#01-U . UNIT=DAY

REPORTING ELEMENTI SRC VACUUM COLUMN _ PROCUREMENTS VACUUM COLUMN- HEATERS

Inw« MILE EARLY ACTUAL CURRENTY LATE CUMMENTS -
STONE PLANNED DATE PLANNED PLANNED

lu7a VAC CLMN HEATERS=-1SS ‘MECH SP:C 290CT81. 290CT81 194PRAI
107H VAC CLMN HEATERS=~]SS P,0/BGN -VNDR ENG © onEcs2 . 6DECB2 - 2860CTH]3 -
107C VAC CLMN HEATERS=COMPL VND- ENG/RGN FaR. l16FEBB3 . 16FEB83 12UANBG
107€ VAC CLMN HEATERS~-DEL TN SITE 2794UL83 . 27JULA3  08APHBG .

0 4 RECORUSs TOTAL ACTIVITY WEIGHT = 0 )



Zy-111

LHEPOKT DATE 1UCTsl CRITICAL PaTH

CUNTRACT 00100 HUN  26MARR2 V0~l=4f2l

HEPOHRTING ELEMENT! SRC VACUUM COLUMN:

In » MILE
STONE

108a VAC CLMN 1SS MECH SPEC

1088 VAC CLMN = ISS P,0/8GN VNOR ENG
108C VAC CLMN = COMPL YNDE ENG/IGN FAB.
1UHE VAC CLMN = DEL TO SITE

o 4 RECORDSs TOTAL ACTIVITY wEIGHT =

EARLY
PLANNED

290CTx1l

enNECH2
16FEBAI
2TauLsl

INTFRENATIUNAL CDAL RKEFINING COMPANY

IZRC MASTER SCHEDULE = REV. #01=U

PROCUREMENT Y. -

ACTUAL - CURMENT
DATE PLANNED

290CTal

6DECE2
16FEBA]
279083

VACUUM COLUMN

LATE
PLANNED

19APRE]
280CT8)
12UANB4
06APRBS

REPORT 34

COMMENTS

PAGE

1

UN]T=DAY



itais v Lol

Ep-I11

IKEPORT DATE

CUNTRACT 00

10CT81  CRIVICAL PATH

100 HUN  26MARNHZ2 Uo-1-4821

REPORTING ELEMENTE SKRC SALIDIFICATION

Ip » MILE
STONE
1344 SHC SOLIDIFIERS = [SS MECH SPEC
1388 SRC SOLINIFIERS - ISS P,0/BGN VNDR ENG
138C SRC SOLINIFIERS=COMPL VNODR ENG/BGN FaB
138€ SRC SOLINIFIERS - DEL TO SITE
0 4 RECORDSs TOTAL.ACTIVITY WEIGHT =

INTERNATIUNAL CUAL REFINING COMPANY

ICRC MASTER SCHEDULE = REV wUl=-y

EanLY
PLANNED

290CT8)
6nEcaz
leFtnal
4SEPE3

ACTUAL
DaTE

PROCUREMENT

CURKENT
PLANNED

290CT8]
6DECB2
16FEBB]
8SEPE]

REPORT 41

SRC SOLIDIFIERS

LATE
PLANNED

11nCcTA2
1VEC8]

13FERBS.

14APRBS

COMMENTS

1

UNITsDAY’



pp-111

IREPORT DATE 10UC

LONTHACT 00100

" REPOKTING ELEMEN

Io » MILE
STONE

Y81 CRITYICaL PATr

RUN 26MARAB2

Tt SRC AREA FNGINFERING INTEGRATION
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B. COKE AND LIQUID PROBUCTS AREA (WBS 1.2.2)

1. TECHNICAL SCOPE

a. COKER/CALCINER (WBS 1.2.2.1)

Delayed Coker (WBS 1.2.2.1.2)

The Delayed Coker uses conventional delayed coking technology to convert
SRC into '"green coke" and by-product hydrocarbon gases and liquids (Figures 5
and 6).

A nominal one-third of the deashed molten SRC from the SRC Process Area
(Area 12) is fed to the bottom of the Combination Tower where it mixes with
recycle-liquid condensed in the tower. The mixture of fresh charge and recycle
from the bottom of the tower is pumped by the Coking Heater Charge Pump to the
Coking Heater, which heats it to the required coil outlet temperature The
effluent from the Coking Heater flows through a switch valve into the bottom
of one of two Coke Drums where coke formation takes place. The Coke Drums are
operated in 48-hr cycles to maintain continuity of operation. One of these
drums is always in service to receive the effluent from the Coking Heater;
while the other is either being cooled, decoked, pressure-tested, or reheated.
The effluent vapor from the Coke Drum flows to the Combination Tower.

In the Combination Tower, the vapor is contacted with refluxed liquids
and is fractionated to produce sour off-gas, unstabilized naphtha, and medium
0i1 products. The sour off-gas is compressed by the Wet Gas Compressors and
sent to the Gas Treatment Section in the Gas Systems Area (Area 15). A portion
of the unstabilized naphtha from the Overhead Accumulator is returned to the
top of the tower as reflux and the remainder is sent to the Product 0il Frac-
tionator in the SRC Process Area (Area 12) for stabilization. A portion of
the medium oil withdrawn from the middle of the tower is steam-stripped of
1ight material in a Sidestream Stripper before being pumped to the Product 0il
Fractionator for further fractionation; the remainder is recycled to the tower
as reflux. The stripping steam is condensed, separated from unstabilized
naphtha in the Overhead Accumu]atbr, and pumped to the Ammoﬁia-Su]fide Water
Stripping (ASWS) Unit in the Gas Treatment Section. .
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Coke and Liquid Products

After a Coke Drum is filled to the proper level with coke, the effluent
from the Coking Heater is switched to the empty drum. The full drum is then
steamed, water-cooled, and decoked. Initially, it is steamed out with a small
amount of steam, which is sent to the Combination Tower along with the vapor
from the other drum in which coke is being formed. After a short period, the
vapor from the'steaming Coke Drum is switched from the Combination Tower to
the Blowdown Tower, and the steam rate is increased to the maximum level.

The steam-stripped oil, and a small amount of noncondensibles are intro-
duced near the bottom of the Blowdown Tower. The heavier o0il is condensed and
is withdrawn from the bottom of the tower. Part of it is cooled and recirculated
in the tower, while another portion is heated and combined with the column |
feed to evaporate any water in the feed. However, the excess condensed o0il is
sent to the Combination Tower directly or cooled and sent to the Ory Slop 0il
Drum for later reprocessing in the Combination Tower.

Uverhead vapors, including steam, frum the Blowdown Tower are condensed
and sent to the Blowdown Tower Overhead Separator Drum. The Tiquid is decanted
to separate the oil and sour water. The o0il is pumped to the Wet Slop 0il
Drum before being recycled by combining this oil with the Blowdown Tower feed.
The water is pumped to the ASWS Unit in the Gas Systems Area.

After the steaming operation, water is pumped to the Coke Drum and the
steam generated by contact with hot coke is sent to the blowdown system.

After the drum has been filled with water and sufficiently cooled, the water
is drained to the Sluiceway and into the coke pit from which it is pumped to
the Clarifier. ‘

When the Coke Drum has been drained, it is decoked by water jets. The
coke and water pass through the Green Coke Crusher. The crushed coke and
water fall from the crusher into the Sluiceway and flow inio the coke pit.
This slurry of green coke and water is pumped from the coke pit to the Hydro-
bins where the water is drained from the coke. Water from the Hydrobins flows
to the Clarifier which separatés coke fines from the water. Coke slurry from
the bottom of the Clarifier is returned to the Hydrobins, while the clear
water is sent to the Clear-Water Tank. The green coke product is discharged
from the Hydrobins onto the Green Coke Storage Conveyor, which transports the
' product to Hold Bins before it is further processed in the calcining section
of the plant.
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Calciner (WBS 1.2.2.1.3)

The calcining process is a high-temperature treatment of green coke which
eliminates volatile substances and moisture from the coke and transforms heavy
hydrocarbons into additional coke (Figure 7).

Green coke is fed from the Hold Bins to the Rotary Kiin where a reactive
atmosphere of hot flue gases produced by the combustion of fuel gas and the
volatile combustibles contained in the green coke calcines the coke. The hot
coke discharged from the Kiln is cooled in the Rotary Cooler by a water spray
quench. The cooled, calcined coke is transferred onto the Rotary Cooler
Conveyor where a dedusting 0i1 is sprayed on the coke.

The flue gas leaves the Kiln from the end at which the green coke feed
enters and is sent to the Afterburner. Volatile matter still contained in the
flue gas and entrained coke particles are burned in the Afterburner. The
effluent gases from the Afterburner flow to the Waste Heat Boiler for residual
heat recovery. .

The Waste Heat Boiler cools the hot flue gas by generating 900 psig,
superheated steam. High-pressure boiler feedwater is preheated in a coil
within the Steam Drum and further heated in the economizer section of the
boiler before being fed to the Stream Drum. The boiler feed-water circulates
through the Waste Heat Boiler steam generation coils in which the steam is
generated. The saturated steam generaied is separated in the Steam Drum and
superheated to 850°F in the superheatér section of the Waste Heat Boiler. The
cooled flue gas is discharged to the Calciner Flue Gas Treating System for the
removal of pafticu]até matter and the reduction of sulfur dioxide to an environ-
méntally acceptable i1imit before it is rejected to the atmosphere.

In the treating system the flue gas enters a Venturi Scrubber which
reduces its quantity of sulfur dioxide and particulates. The removal is
achieved in two stages. The firﬁt stage is in the Venturi throat and the
second‘stage is abcqmbination spray and sieve tray assembly. A waste caustic
solution is used as the scrubbing liquid. The treated flue gas is discharged
to the atmosphere through the Scrubbér Stack.

Scrubbing Tiquid from the bottom of the Venturi Scrubber is recycled to
the Venturi throat and to the combined spray and sieve tray assembly, except
for a small purge stream which is sent to the Wastewater Treatment in the
0ff-Sites Area (Area 17). The waste caustic stream is added to the solution
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Coke and Liquid Products

that is recycled from the Scrubber bottom. The makeup solution replaces the
caustic which has reacted with the sulfur dioxide and the water that has
evapdrated in the scrubber.

The calcined coke is transferred from the Rotary Cooler to the Product
Storage Silos by'the Rotary Cooler Conveyor and the Product Storage Conveyor.
Dedusting 0i1 is added to the coke in'the Rotary Cooler Conveyor. From the
silos, the calcined coke product is discharged into rail cars for delivery to
markets.

The following is a tabulation of some of the major items of equipment in
each of the Level 5 WBS elements of the Coker/Calciner Area (WBS 1.2.2.1):

WBS 1.2.2.1.2--Delayed-Coker

H-13101 Coking Heater
R-13101 Coke Drums

T-13101 Combination Tower
BH-13150 Hydrobins

CL-13150 Clarifier

C-13101 Wet Gas Compressor
G=13150 Green Coke Crusher

WBS 1.2.2.1.3--Calciner

IN-13175 . Afterburner
K-13175 Rotary Kiln
E-13175 Rotary Cooler

. BH-13191 Product Storage Silos
B-13175 Waste Heat Boiler
§-13175 Venturi Scrubber
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b. EXPANCED-BED HYDROCRACKER (WBS 1.2.2.2)

The Expanded Bed Hydrocfacker (EBH) converts deashed molten SRC into
liquid feedstock fractions which are processed in the Product 0il Fractionator
in the SRC Process Area (Area 12) and a gas fraction which is upgraded in the
Gas Systems Area (Area 15) before being Qti1i;ed in the fuel gas system. The
EBH comprises a Reaction Area and a Fractionation Area (ngure 8). .

Reaction Area

The Reaction Area consists of the Reactor System; the Hydrogen/SRC-0i1
Heating System; the Gas Recovery System, including high-pressure exchangers
and vessels; the Gas Purification System, inc]uding‘the Recycle-Hydrogen
Compressor, Makeup-Gas and Hydrogen- R1ch Flash Gas Compressors the Catalyst
Handling System, and; auxiliary equipment. '

A nominal one-third of the deashed molten SRC from the SRC Process Area
is combined with a recycle stream from the Fractionation Section and pumped to
reaction pressure. The recycle stream comprises solvent and unconverted SRC
in the base design or high-conversion mode, and solvent only iﬁ the alternate
design or low-conversion mode. The recycle of unconverted SRC increases the
net conversion of SRC to distillable produéts and the recycle af sglvent
Towers the viscosity of the feed. The high-pressure SRC/0il mixture and a
high=pressure, hydrogen-rich stream are heated in the Hydrogen/SRC-0i1 Heating
System before entering the Reactor System.‘ The hydrogen-rich stream includes
a makeup-hydrogen stream from the Gas Systems Area (Area 15), which has been
compressed by the Makeup-Gas Compressor(s), and a recycle-hydrogen stream from
the Gas Purification System. This makeup recycle hydrogen-rich stream provides
the hydrogen that is consumed in the reaction.

The hot hydrogen/SRC-0i1 mixture from the heating system flows to the
Reactor System for hydrocracking. The Reactor System consists of two Reactors
in series. The Reactors‘are of the expanded-catalyst-bed type in which the
catalyst perlL]ES are kept in random motion by the internal circulation of
the liquid phase.  Each Reactor is provided with a recirculation pump. The
Reactor System products are quenched with recycle gas and sent to the Gas

Recovery System.
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In the Gas Recovery System, a high-pressure, hydrogen-rich gas stream is
recovered from the vapor effluent of the Reaction System by partial condensa-
tion followed by phase separation. A portion of the heat recovered by cooling
the vapor is used to preheat the makeup/recycle-hydrogen stream. The high-
pressure hydrogen-rich stream is sent to the Gas Purification System for
removal of a portion of the methane, hydrogen sulfide, and heavier hydro-
carbons. The purified recycle-hydrogen stream, which constitutes most of the
high-pressure vapor, is then compressed and combined with the makeup-hydrogen
stream for feed to the Reaction System. A gas stream of lower pressure,
containing a significant amount of hydrogen, is generated in the Gas Recovery
and Purification Systems by the flashing of the liquid portion of the effluent
from the Reactor and the high-pressdre condensate streams. This low=pressure,
hydfogen-rich flash gas is compressed by the Hydrogen-KRich Flash Gas Compressor(s)
and sent to the High-Pressure Diethanolamine (HP DEA) Unit in the Gas Systems
Area for the removal of acid yases before hydrogen recovery in the Hydrogen
Purification Unit (Area 14) of the Gas Systems Area. The condensate remaining
after the let-down in pressure of the high-pressure liquid streams in the Gas
Recovery and Gas Purification System is sent to the Fractionation Area for
separation into various hydrocarbon fractions.

The Catalyst Handling System includes the equipment to transfer [resh
catalyst into and spent catalyst out of the Reactor System while it is on-stream.
Fresh catalyst is purged ul uxygen and heated in preparation for its addition
to the Reactors. Partially spent catalyst withdrawn trom the second Reactor
is transported to a transfer vessel and is replaced by the heated fresh catalyst.
Totally spent catalyst is withdrawn from the first Reactor and is replaced
with an équa] volume of partially spent catalyst from the second Reactor-via
the transfer vessel. The spent catalyst is cleaned and cooled with light oils
generated in the Fractionatfoh Area.

The system will have the capability to remove and store catdlyst inventory
during a shutdown and to remove and package spent catalyst tor shipment from
the plant site.‘ The spent catalyst will be sold to outside contractors for
the reclamation of valuable metals.
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Fractionation Area

The liquids from the Gas Recovery and Gas Purification Systems are sent
to the Atmospheric Fractionation Unit where they are fractionated into: an
unstabilized naphtha stream and a distillate stream, which are sent to the
Product 0i1 Fractionator in the SRC Process Area; a heavy-oil stréam; which is
recycled to the Reaction Section and from which any excess is sent to the ‘
Product 0il1 Fractionator; and a heavy-o0il/SRC mixture. During operation in
the base design or high-conversion mode, a"pprtion of the heavy-0i1/SRC mixture
is recycled to the Reaction Section and the remainder is fed to the Vacuum
Fractionation Unit. During operation in the alternate design or low-conversion
mode, all of the heavy-o0il1/SRC mixture is sent to the Vacuum Fractibnation
Unit.. In both modes, raw fuel gas from the Atmospheric Fractionation Unit is
compressed and sent to the DEA Unit in the Gas Systems Area for treatment.

The heavy-0il1/SRC mixture fed to the Vacuum Fractionation Unit is separated
into heavy (recyc]eﬁ 0il streams and a vacuum residue. Heavy oil that is not
recycled to the Reaction Section is sent to the Product 0i1 Fractionator. The
vacuum residue is pumped to the SRC Solidification Unit in the SRC Process
Area.

The following is a tabulation of some of the major items of equipment in
each of the Level 5 WBS elements of the EBH Area (WBS 1.2.2.2): |

WBS 1.2.2.2.2--Reaction Section

H-13202 Hydrogen Heater
H=13201 Feed-0il Heater

R-13201 EBH Reactors

C-13202 Recycle Gas Compressors
C-13203 HP Off Gas Compressors
C-13201 Makeup Gas Compressors

WBS 1.2.2.2.3--Fractionation Seetion

T-13221 Atmospheric Tower
T-13261 Vacuum Tower
H-13261 Vacuum Tower Heater

ITI-53



c. NAPHTHA HYDROTREATER (WBS 1.2.2.5)

The ]iquid hydrocarbons produced in the SRC Process, Coker and EBH Areas
are combined and fractionated into raw naphtha, middle and heavy distillate
fractions. The raw naphtha is mixed with recycle-hydrogen and methanated
makeup-hydrogen, preheated, and passed over a conventional hydrotreating
catalyst in the fixed-bed reactor of'the Naphtha Hydrotreater to reduce the
sulfur, nitrogen and oxygen contents to 1, 1, and 100 ppmw, respectively (see
Figure 13). In the process, the sulfur, nitrogen and oxygen combine with the
hydrogen to form hydrogen sulfide, ammonia and water, respectively.

The reacted effluent is cooled against the incoming streams and sprayed
with process water to prevent plugging and to facilitate the removal of ammonium
hydrosulfide (NH4HS) in a flash separator. Except for a side stream that is
purged, the hydrogen-rich flash vapors are recompressed and recycled to the
reactor. The flash 1iquids are sent to a steam stripper to remave residual
sour gases and light ends. The sour gases are compressed, combined with the
recycle side stream and sent to the DEA Unit in the Gas Systems Area before
they are used for fuel gas. The stripped product naphtha is sent to storage.

The following is a tabulation of some of the major items of equipment of
the Naphtha Hydrotreater (WBS 1.2.2.5):

WBS 1.2.2.5--Naphtha Hydrotreater

T-13301 Prefractionator
R-13301, -2, -3, Reactars

T-13302 Stabilizer

H-13301 Reaction Heater
H-13302 Stabilizer Reboiler

111-54



ISTEAMI

COKING
HEATER

AIR

2F

w

MOLTEN SRC FEED

@.__'_0

QOKING
HEATER
CHARGE PUMP

FROM AREA 12

GS-1I1I

WP

DELAYED COKING SYSTEM

-~

OWDOWN

TOWER

5

ST

P

WET GAS
COMPRE SSOR
D1SCHANSE
DRUM

JCOKER

OFF GAS
YO AREA 15

UNSTABILIZED

I
' COMPRESSOR ¢
WET GAS
SUCTION
DRUM. COMPRESSOR
cw
OVHD
ACCUMULATOR =
couan%uog
€ 2 STEAM
FUEL
€ SIDE ,
STREAM )
STRIPPER .
STEAM l‘—! 1 >
] || | l 0]
; sFw SOUR
\‘ WATER
') CONDENSATE 5) TO AREA IS
DRUMN | MED OIL
- ® TO AREA 12

BLOWDOWN
OVERHEAD
SEPARAYOR

NAPHTHA

TO AREA t2

[——0 TO PLANT FLARE

g

cw

F

-————

SOUR WATER
-7O AREA (53

e

WET SLOP
OIL DRUM

ORY
oL

)

|

BLOWDOWN SYSTEM
DELAYED COKER/CALCINER SCHEMATIC FLOW DIAGRAM
DELAYED COKING AN BLOWDOWN SYSTEMS

FIGURE 9

O

SLOP
ORUM



COKE CUTTING-
EQUIPMENT

i COKE

f

[ bkt
| S

HYOROBDINS

TJGREEN COKE
’#’CIUIN(I

GREEN COKE
STORAGE CONVEYOR

PROCE 8§

WA;EI!

|
— P

SLUICE wAYy
HYDRAULIC DECOKING
SYSTEM
n
(S
(o]

-—|

COKE SLURRY
PUMPS

COKE
SLURRY
SUMP PUNP

N
A?ﬁj_'
S

4

CLAMFIER

COOL ING PUMP

SLUICEWAY
] WATER ‘ ’% [

> PUMP

’

%3-— (>
COKE DRUM CLEAR JET

[~ ® FLEDERS

GREEN COKE —D

J RECLAIM CONVEYOR

WATER PuMP
TANK

CALCINER

DELAYED COKER/CALCINER SCHEMATIC FLOW DIAGRAM
GREEN COKE HANDLING SYSTEM

FIGURE 10



LG-11]

FROM
GREEN COKE
HANDL ING SYSTEM

ATM.

SCRUBBER
STACK -

AREA 3

WASTE CAUSTIC |

VENTUR!
SCRJUBBER

WASTE
WATER TO
AREA 17

1 DEDUSTING
Q0L STORAGE

He
SUPERHEATED
STEAM
PRODUCT
AFTERBURNER STORAGE
CONVEYOR
FUEL GAS '
A ROTARY KILN PROCESS 2?8222%
Eg&} WATER SILOS
ROTARY
COOLER TRUCK
OR
. EMERGENCY f RAIL
S WASTE NEAT DUMP PILES s CArCNED CARS
8O
ROTARY COKE PIT
CALCINING SYSTEM CONVEYDR
CALCINED COKE i dotrtta
HANDLING SYSTEM OF FINISHED
PRODUCT

DELAYED COKER/CALCINER SCHEMATIC-FLOW,DPAGRAM
CALCINING AND MATERIAL HANDLING SYSTEMS
FIGURE I



BG-II1I

MAKE U?
HYDROGEN
FROM GAS

o -

SYSTEMS WREA 15) MAKEUP GAS
COMPRESSION
i HYDRCGEN-RICH
- v ; FLASH GAS
e —— - COM>RESSION
| wverocew (HEAT RECOVERY! ; H, . RICH FLASH -
SRC.OIL “EACTDR GAS PURIFICATION as T00EA
TOPLANT HEATING AYSTEM RECOVERY SYSTEM IAREA 15)
L 41_’ SVSTEM SYSTEM
MOLTEN SRC SOUR WATER
FAOM SRC _ < 10Gas
PROCESS £ND FRESH- - " SYSTEMS
DEASHING AREA CATALYS? ';gg‘mgjl {AREA 15)
AREA 1) WITHDRAWAL
SPENT SYSTEM
CATALYST
: RAW FUEL
GAS TO
DEA UNIT
IAREA 15)
REACTION SECTION
y
T v
UNSTABILIZED
VACUUM ’ - # NAPHTHA TO
AESIDUVE TO wacuum ATMOSPHERIC PAODUCT OIL
sRCPROCESs  [———————— rRacTionanion [€ FRACTIONATION
AREA (AREA 12) FAACTIONATION
UNIT AREA 12)

EXPANDED-BED HYDROCRACKER FLOW DIAGRAM

OISTILLATE
TO PRODUCT OIL

FRACTIONATION
UNIT {AREA 12)

HEAVY OIL TO
PRODUCT OIL

FRACTIONATION SECTION

Figure

12

FRACTIONATION
UNIT [AREA 12)




66111

RAW

Figure 13

HYDROTREATER PROCESS FLOWSHEET

TO FUEL GAS
MAKEUP HYDROGEN
FROM METHANATOR
g
RECYCLE
HYDROGEN
) %—1
DEA LEAN DEA
COLUMN
_
DEA
COLUMN CEAN DEA  CH DEA
— RICH DEA NH3 __ ho
STRIPPER

NH3
STRIPPER

PURGE

FLASH
SEPA-
RATOR

HyO/NH4HS

NAPHTHA E }

HEATER

H,0

()
’ N PURGE

Q H,0

STEAM
STRIPPER

REACTOR

HYDROTREATED
NAPHTHA
(TO STORAGE)



Coke and Liquid Products

2. COST PLANS

The following cost plan data from the Original Baseline for the Coke and
Liquid Products Area, Work Breakdown Structure element 1.2.2 are included here
for reference and comparison. They were coordinated and compiled by the
International Coal Refining Company (ICRC) based on engineering, vendor engi-
“neering and equipment estimates and material take-off quantities developed by
The Lummus Company, a construction cost estimate developed by Stone and Webster
Engineering Corporation, and a Phase ‘I and II support estimate developed by
ICRC. This cost plan data did nut include any allowance for contingency.
Although the Naphtha Hydrotreater was structured in the WB5S as part of the
element WBS 1.2.2, the unit was designed, and cost estimated by others than
the Lummus Compahy, and therefure is shown as a separate entity and is not an
integral part of the "Lummus Area Summary."

The Cost Plans were presented in first quarter FY 82 and escalated costs
in the following formats:

Phase I - Level IV WBS Summary - 1lst Quarter FY 82 dollars

Level IV WBS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1st Quarter FY 82

dollars
Organizatinnal Breakdown Structure Summary - Escalated dollars

Phase I1 - Level IV WBS Summary - 1lst Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1st Quarter FY R2°
dollars
Organizational Breakdown Structure Summary - Escalated dollars

The escalated costs were developed using the following rates compounded
yearly: 10% for FY 82 and FY 83, 9% for FY 84 and FY 85 and 8% thereafter.
Escalation on equipment had been calculated based on a committed basis and
distributed on a cash flow basis.

For this Revised Project Baseline, the capital costs in first quarter
FY 82 dollars for the Coke and Liquid Products Area decreased by $336 thousand
from $129.338 million to $129.002 million. The decrease is due to the revised
capital costs resulting from the finalized Category C and Post-Baseline ECPs.
Some of the cost effects of these ECPs are actually reflected in the summary
for WBS element 1.4.1.

No attempt has been made to escalate the revised costs or to develop new
cost plans because of the lack of a definitive project schedule and agreed

escalation factors.



REVISED

BASELINE ESTIMATE
PHASE | & PHASE 11

e international Coal Refining Company

AREA and CONTRACTOR ___Lummus
wes LEvEL —1.2.2 _ Numser — 200
wBS ELEMENT TITLE Lummus Area Summary

1st QTR FY '82 (THOUSANDS)

REVISION NO.

FINAL BASELINE
ITEM LABOR MAT'L TOTAL
MH $ $ $
A/C PURCHASE 39038, ¢ 39694.7
EQUIP PURCHASE SR 272 Q4 272
CM/C ERECT 209.5\1 ) 2134.0 571.0 2805.0
SPARE
ICRC  pARTS
TOTAL EQUIP 209.5 2134.0 40739.1 42873.1
Site & Earthwork 27.7 360.3 557.4 : 917.7
Concrete 116.1 1474.3 1370.7 2845.0
Structural Steel 82.0 1272.7 3240.7 4513.4
Piping 377.9 6051.7 8233.0 14284.7
Electrical 68.4 1002.6 3078.6 4081.2
Instrumentation 63.3 . 964,9 i 8219.1 £186.0
Architectural,
rainting, and ' 98.8 | 1466.7 | 1420.4 2887.1
SUBTOTAL - BULKS 834.c | 12595.2 | 23119.9 35715.1
TOTAL DIRECTS 1043.7 14729.2 | 63859.0 78588.2
Distributables &
Indirects 262.6 8634.3 5428.8 14063.1
TOTAL DIRECTS
& INDIRECTS 1306.3 23363.5 69287.8 92651.3
Phase ! 17793.5 17793.5
A/C Vendor
Engr. Engr’g 3623.0 3623.0
Phase | 4411.0 4411.0
CM/C Phase | 344.0 344.0
Phase || /.2 2166.5 1320.9 3487 . 4]
TOTAL ENGINEERING
+ CM/C 7.2 24715.0 4943.9 29658.9
ICRC Phase | 4015.0 401580
Phase 11 2677.0 2677
SUBTOTAL 6692.0 6692 0
CATEGORY 8 ECP’s
CATEGORY C ECP’s
SUBTOTAL — OTHER 6692.0 AAQ2
ESCALA.| Phase |
TION Phase ||
CONTIN-{ Phase |
GENCY | Phase ||
POST MECH MODS
SUBTOTAL — CONTINGENCY
GRAND TOTAL 13138 R4770.8 74231 7 129002 .2

FORM 9637 (3/82)

Includes manhours for field erected equipment. Dollar value of these hours appears

in material column.

I11-61



inernsuonal Coai Retiming Company

AREA and CONTRACTOR Lurmus

ORIGINAL

BASELINE ESTIMATE
PHASE | & PHASE i

1.2.2

wBS LEVEL NUMBER

200

WBS ELEMENT TiTLE _Lummus Area Summary

DATE

REVISION NO.

PAGE

OF

FINAL BASELINE

ITEM LABOR maT L Joubtotal JEscalatidn 707AL
MH s $ $ $ £
A/C PURCHASE 40553.0 405587
EQUIP omic PURCHASE 373.9 373.9
ERECT 224.5 | 2359.6 671.0 3030.6
SPARE
'CRC  pARTS
TOTAL EQUIP 224,5 | 2359.6 | 41637.9 43597.5
Site & Earthwork 41.4 539.7 619.7 1158.9
Concrete 117.0 | 1486.0 1385.0 2871.0
Structural Steel g84.5 1 1311.1 3292.5 4602,6
Piping 382.9 | 6131.4 8310.4 14441.8
Etectrical £9.1 1012 .8 3083.9 angp. 3
Instrumentation 643 9818 52602 62420
Architectural,
Painting, and
insulatiuon 1016 1508-8 1414.4 29232
SUBTOTAL - BULKS 860.8 [12971,1 23365.7 363368
TOTAL DIRECTS 1085.4 115330,9 | 65003.6 BU334.5
Distributables &
Indirects 272.5 | 8959.0 5633.0 14592.0
TOTAL DIRECTS
& INDIRECTS 1357.9 | 24289.9 | 70636.6 | 94926.5 | 29106.2 }24032.7
Phase | 17691.0 17691.0 | 1774.0 119465.0
A/C Vendor 23.0
Engr. Engr'g 3623.0] 3623.0| 510.0 | 4133.0 |
Phase |1 4411.0 44110 1670.0 A081.0 ]
Phase | 344 .0 344 .0 44 .0 388.0
CMIC e 1l 59 2075.8 | T265.6] 334T.4 1 T518.1 | 4859.5
TOTAL ENGINEERING 6.9 |24521.8 | 4888.6 | 29410.4 | 5516.1 |34926.5
\cRC Phase | 4015.0 4015.0 270.0 | 4285.0
Phase I! 2677.0 2677.0 678.0 3355.0
SUBTOTAL £692.0 £692.0 948.0 7640.0
CATEGORY B ECP's (1651.0) (1691.,0) (467.0)1(2158.0)
CATEGORY C ECP's
SUBTOTAL — OTHER 6692.0 | (1691.0) 5001.0 481.0 | 5482.0
ESCALA-| Phase |
TION Phase ||
CONTIN.| Phase |
GENCY [ Phase I
POST MECH MODS
SUBTOTAL — CONTINGENCY
GRAND TOTAL 1364.8 }55503.7 73834.2 | 129337.9] 35103.3[164441.°2

FORM 9637 (3/82)

ITI-61A



REVISED
International Coal Refining Company BASELINE ESTIMATE
PHASE | & PHASE 1|

AREA and CONTRACTOR __Naphtha Hydrotreater , DATE
WBS LEVEL —___ NUMBER REVISION NO.
WBS ELEMENT TITLE PAGE OF

1st QTR FY82 (THOUSANDS)

FINAL BASELINE
ITEM LABOR MAT'L TOTAL
MH S $ $
A/C PURCHASF 3303.9 3403.9
EQUIP oM/C PURCHASE
' ERECT 13.8 196.5 116.9 313.4
SPARE
ICRC o ARTS
TOTAL EQUIP 13.8 196.5 3520.8 3717.3
Site & Earthwork
Concrete 16.1 196.6 88.9 285.5
Structural Steel 8.0 120.8 130.5 251.3
Piping . 6l.1 884.7 1336.9 2221.6
Electrical 13.3 200.0 347.0 h47.0
{nstrumentation 6.5 98.5 407 .8 6.3
Architectural,
Painting, and
Insulation 23.4 351.6 275.2 626.8
SUBTOTAL - BULKS 128.4 1852.2 2586.3 4438.5
TOTAL DIRECTS 142.2 2048.7 | 6107.1 8155.8
Drstribuiables & 33.0| 1090.0 | 744.6 1834.6
rchrects _
TOTAL DIRECTS
& INDIRECTS 175.2 3138.7 | 6RB51.7 9990.4
Phase | 1193.0 1193,0
A/C Vendor
Engr. Engr'g 410.0 410.
Phase 11 280.0 i 280.0
Phase | 25.0 25.
CM/C el £l 200.2] 1Q1.0 302.0
TOTAL ENGINEERING 6.1/ 1698.2| 511.n 2210.0
Phase | 1200,0 1200.0
|'CRC Phase || 700.0 700.0
SUBTOTAL 1900.0 1900.0
CATEGORY B ECP's
CATEGORY C ECP’s
SUBTOTAL — OTHER 1900.0 1900.0
ESCALA-| Phase !
TION Phase |1
CONTIN-{ Phase |
GENCY Phase ||
POST MECH MODS
SUBTOTAL — CONTINGENCY : . A !
GRAND TOTAL I81.5 6736.91 7363.5 14100.4

FORM 9637 (3/82)

I11-62



£9-111

U. S. DEPARTMENT OF ENERGY

Level IV and V WBS Summary

DOE Porm CR41IP MSELI“E PaGE or
-19) Phase | Hriyr gl
" BemonsTration of the Solvent Refined Coal Process 2 G REE ¥80R03054
3. Conwactor (name, sddv 4. Contract Staet Dete
Internatfonal c«l Refining Company 10 July 1978
P. 0. Box 2752 $. Contrect Comgtstion Dete
Allentown, PA 18001
8. idensificatiw 17, Reporiing Category fe.g.. contract ne 10. Planned Current Flocal Yoor
Numbes: item u"uwl bresatidown struciuee FVBZ Z
FY80 FY8l1 [0 [N T DJO T FIMT AN TI]I [ A]S ]Total Fv83 | FYe4 | Fyss Total
1.2.2 Coke & Linwid Products
2.2.1.11 ¢/C Integrated Facilitfes 128 a4l 3! 5] a1 4] sl 13] 16]/40] 441451 52 240 301 14 798
.2.2.1.2] Coker 112 672 36] 29] 25123} 23] 23] 36| 58] 99 11241152 240 868 1691 34 3377
2.2.Y.31 calciner 15 12] 9] 22113 1 117 23| 2611 28] 58] S9]561 72 382 1073 95 1641
Total 1.2.2.1 178 875 s2l 41| s2f 38 | 38| s1} 25 1102f197 {227]253 |369] 1495 3065 203 9816
:2.2:2, F $ 106 87 21 8] 12] 8! 8] 1] 201 12/ 18] 19} 23§ 291 162 316 104 715
2.2.2.2] Reactfon Section 84 267 411 a0] 261 22| 24] 30t 44] 50} 251 672] 73] 93 585 3223 635 4794
2.2.2 r 2 [ 26} 211 2201 18] 18] 24} 16} 281 S0 ] 48] 48 ] 45 3162 124 544 1287
Yotal 1,2.2.2 192 509 741 69] 60] 471 48] 65] 67| 90[143[134]145 [167] 1109 4263 | 1283 7356
1.2.2.3 [Area Management 528 | Ted6 | 342f121|147}123 [125 185 1 1411241 | 2651248 [ 264§ €107 ZA80 | 1387 B4
1.2.2.4 | Engineering Tech. Support 326 775 43| a1 | 42 53 | 611 64136 | 137{132 [ 133|124 [126[ 1097 162 | 303 2958 |
!
Lussus Fee (1] 203 13 11] 13] 10 | i1] 1af Jef 19 31| 33| 36| 46 253 LKL 158 189 1398 |
Category B ECP's - - -1 - -1- - -1 - - 1 NIRYEE J (58] 3 (527
Tota1 1.2.7 1285 | 4008 | 324|283 | 314f271 [ 283] 339} 439 489]745 [ 793[807 | 972| 6059 10736 | 334 189 | 25621 |
Escalation - - -1 -1"6| e 8 22] 25/ 371 60] 6] 72 297 1449 821 16 7589
Total - Escalated Y285 | A008 | 32al283] 314|277 | 289} 347] 461 514|782 1 853|868 N044] 6356 12195 | 416 205 | 28210
8. Remart Dollars Expressed 1n}t7. Con Pen Dete
Thousands - Ist Qtr ""Ch 1982
. £Y82 Dollars
18, Bignetuse uf Contractor’s Project Menagsr end Dete 19. Signature of Contrectos’s Authorized Financis! Repeesenisiive and Dats 2. 8 ol G TVechnicat R ive end Dets

P




U. S. DEPARTMENT OF ENERGY Level IV and V WBS Summary

v9-111

, BASELINE FAGE oF
0OE ((T.-Iv"::nuw Phase | e
' %’S::ﬂﬁé“f‘%‘é‘ﬂ'&ﬁ‘ of the Solvent Refined Coal Precess ? ﬁﬁ"—'KEUE‘-"?ano:mM
3 Cantiscios (neme, sddress} 4. Contrect Sisrt Date
International Coal Refining Comoany 10 July 1978
P. 0. Box 2752 6. Coniract Comgpiesion Dete
Allentown, PA 18C0)
€ Ndentihicanon | 7. Roporting Catagory {0.4.. contracs line 10 Plannec Curient Flicel Yeer
Number :.;:;iro-u breskdown siruciume FY82
FYa0 FYgl a N D1Jd FIM AN J1Jd A 1S |Total FYB2 FYB8) | FYB4 Fyas Total
1.2.2 Coke & Liquid Products
1,2.2.1.11 ¢/t Integrated Facilities L1 128 4 3 81 4 4 61 13{ 172 42| 471 48] 61 254 344 92 823
1.2.2.1.2] Loker AL b/¢ 36; 29 25§23 1 23| 241 38 61 |1041 133163 | 258 912 1911 42 3654
1.2.2.1.3] Calciner 11 75 12 9] 22111 F 11 ] 241 271 301 62! 63} 60} 22 408 1226 118 1838
Total 1.2.2.1 178 875 52| 41 92138 | 38| 84 78]108 {208 243;271 [396] 1579 3481 252 6365
1.2.2.2.1 | EBIl Integrated Facilities 106 87 7. B1 12]) 8 8] 11 81 121 201 2]1f 24| 31 170 360 129 852
1.2.2.2.2 | Reaction Section 84 261 41| a0 | 26|21 1 251 30] a6[ 53 791 72| 60 | 100 613 3623 193 5380
_1.2.2.2.3) Fractionation Section 2. 158 26] 21 ] 22118 | 1o ] 25] 17} 30] 53] 52; 51| 48 379 827 679 2042
. | Total 1.2.2.2 192 509 741 €9 ] 60] 47 1 49| 66 71] 95 ]152] 1451155179 1162 4810 1601 8274
1.2.2.3__| Area Management 520 1646 i42§1¢) ] 1471128 1128 | 148] 153|148 | 250 ] 285{269 | 284 2203 2034 1729 8940
1.2.2.4 Engineering Tech, Support 326 175 _43] 411 42] 54 | 63| 65| 1421143 138 143/133]136 1143 827 378 3149
_Lummus Fee 61 203 I 11 j‘.i_ 10 | IT] 14 17{ 201 331 36| 39| 49 266 610 197 205 1542 -
Category B ECP's - - -l - - -t -] -1 1 1) 1 - 3 (62) 4 - (60)
Total 1.2.2 1285 4008 324|283 | 314 277 |289 | 347|461 514 | 762 | 853|868 f04d ] 6356 12195 4161 205 | 28210
R i
16. Remarks DO”&"S Expressed in ‘H Cost  lan Dete
m“sands - Escalated Harch, 1982
ars

18. Sigrature of Convractor's Project Manager and Date 19 Signstmre al Covtiacior’s Aithorized Finsncial Represeniative and Dste 20. Signa.use of Gavesrnment Technical Pegveseniative and Date




G9-111

U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Summary

: BASELINE PaGE OF
oot Fm e Phase 1 —
" Pemonciration of the Solvent Refined Coal Process 2 e KE0L"F80r03054
2 Contracior Insme, sdiireas) 4. Contrsct Siart Date
International Coal Refining Company 10 July 1978
P. 0. Box 2752 6. Contract Completion Dats
Allentcwn, PA 18001
6. 1demification | 7. Reporting Category la.g.. contract line 10. Prlannad Current Fiscal Year
Nuinber i.ll:v’:::lrmt braskdown struciure Fyg2
FY80 FYal 0 N D{J FIM AlM JjJd A]lS |[Total FYBA FYB3 1 FY84 FY85 Total |
Lummis 1176 3304 22911971219 11281187245 1274 |330]537 {580 | 630] 797 4403 9418 2824 189 21314
| Stone & Webster - - - -1 - - - |- - - 3 | 36 13] 14 120 168 5b - 333
1CRC 109 208} 95! asl as | 93] 96| o4 Ji16S | 159161 [ 166 | 162] 1RY] 1533 1218 451 - 4015
Cateqory B ECP's - - -l -l -Vt T -1t a2l b - 3 (58) 3 - {52}
Total 1.2.2 1285 4008 {324 283}314 {271 2831339 1439 | 489(745.|293 | 807 972] 6059 10746 | 3334 189 25621
Escalation - - | - [ -1=- 1 6| 6| 8| 22| 25|37 | 60| 61} 72 297 Yy |8 16 7589
Total - Escalated 1285 4008 | 324 | 283|314 | 277 | 289|347 | 461 | 514|782 | 853 | 868|10%4] 6356 12195 | 416l 205 28210
[
]
i
(16. Aemerks V1. Cont Plan Oate

Dollars Expressed in

Wﬂ!sBSﬁan'“ atr.

March, 1982

18. Segnature of Contrac1o1's Project Manager and Dais

%

19. Signature of Conteactor’s Autharized Finaciol Rejwesantalive snd Date

20. Signatuie of Governmaent Technical Rex asainiativo sad Date




U. S. DEPARTMENT OF ENERGY Orjanizational Breakdown Structure Summary

99-111

BASELINE PaGe o
0OE r‘.'.':;..::auw Phase 1 E b
' BemonsTration of the Solvent Refined Coal Process * e RedsI8oro3054
3 Contracior tname, sdibosel 4. Contrect Siari Date
International Coal Refining Comgany . 10 July 1978
P. 0. Box 2752 §. Conitcect Complation Date
Allentown, PA 18001
8. Identiiicarion 17, Meparting Crregory le.g.. contrace ne 10. Maaned Qurroni Ficca! Your
Numbec Ix::"r-l raakdown siructure F‘l82
[ FY80 Fsl o [N Tl T FIMT AT I aTlSs JTotal FYAA FY83 1 Fyeq FY85 Total
Ligemus 1uzs 1 3304 J279f197123e 1182 11911251 1288 | 347 624 | 678 | | 4p26 | 10760 | 205 23598
f Stone & Msbster - - =t -t -r-1-1-1- 517_50 15 15 128 192 67 387
__1CRC 109 104 B | 95 1 951 981 96 1173 J 167169 (1731 174] 173 1599 1310 563 4285
Category B ECP's - - S I S A S I N N 3 [(14] L] L))
Total 1.2.2 1285 4008 | 324 | 283|314 [277 [ 2891347 J461 | S1X[787 [E TOM B356 | 12195 | &4i61 205 28210
)
i)
| [ i
{16 Romarka Dollars Expressed in]17. Cou o Due
[ Thousands-Escalated | March, 1982
Dallars
19 Sgnaturs of Contraciar’s Praject Manager snd Dete 19 Signaime of Contracton’s Austhorized Financlal Rexescntasive and Date

20. S:gnature of Goverament Technical Represaniative and Date




£9-111

U. d>. ULPAGIMENT UF tRNLKLY

Level 1V and V WBS Susmary

BASELINE PAGE oF
not ;:.:;::n-uu Phase 1t .
1. Contract Wdentilicaion 2. Contiact Nundwe
Demonstration of the Solvent Refined Coal Process DE-AC05-780R03054
3. Conyracior Inetne, sddregsh 4. Contract Siatt Dais
\nternationa‘ Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Centract Coinplation Dete
Allentown, PA 18001
8. tdentification | 7. Reoriing Category (8 g., cantract line 8. Panned 9. Actual
Numbee fiein or work breakdown structwee Prior ior
ole.nent) ' (] Fiscal
Yeors Yeurs 183 FY84 FY8S FY86 a1} Fysg JOTAL
(1.2, _YCoke & Liguid Products
2.2.1,1_JC/C Integrated Facilities - 2 ) 223 219 - L))
.2.2.1.2 |Coker 3034 5746 10]48 1046 1443 - 30633
.2.2.1.3 [Calciner 2396 5115 $58 6402 1752 - 16223
Total 1.2.2.1 §430 10903 10803 17087 3214 - 47437
.2.2.2.1 [EBH Inteqrated Facilitles - 37 149 ' 404 247 - 837
,2.2.2.2 |Reaction Section 1930 8782 11003 7967 760 - 36447
2.0-3 |Fractionation Section RS0 1526 4123 4782 137 - —12706_
Total 1.2.2.2 —_B780 10395 15275 13153 2382 - 49985
V.2.2.3 _ [Ares Hanagement 681 757 1285 2121 787 - 5631
1.2.2.4 JEngineering Tech. Support KX 454 500 500 125 - 1910’
[1.2.2.5 | Naghtha Hydrotreater §T 75
Tumis Fes 4 52 5 10 103 - 318
Category B ECP's __(882) [F7)) {213] (387] {76} {1639)
Totel 1.2.2 14381 22615 27642 32500 6535 - 103717
Escalation 1969 3553 8915 14456 3621 - JZ514
ToteT - Escalated 16350 . 26168 36557 47000 10156 = 136231

18. Remaris

Dollars Expressed fn|!?- Con Pun Date

(R z Lot Ot

March, 1982

18. Sputuie .2 Contracior’s Project Menager and Date

19. Signature of Contraciur s Authorited Financist Repiesentative and Date

20. Signature of Government Techinical Regucsenistive and Date




89-111

U. 5. ULPAIMENT UF ENERGY

Leve? IV and V WBS Summary

3ASELINE PAGE OF
€ Form CR )P
oo '(wn Phase 11 jriardoprorirt
1 Coniract identitication 2. Contract Number
Demonstration of the Solvent Refined Coal Process DE-AC05-780R03054
) Conyacior Insme, addrags) 4. Canuact Siact Oate
[nternational Coal Refining Ccapamy 10 July 1978
P. 0. Box 2752 6. Contract Compistion Dete
Allentown, PA 18001
8. Lietihesnon | 7. Reporting Calegory leg., contssct .ine 8. Planned B Actusl
Numbses iein or work breskdown siructure Prios Prio
olenient) Fiscal Fiscel
, Yoors Yesrs FY83 FY84 FY8% . _FyBs FY87 Fyss TOTAL
~.2.2  |Coke B Liguid Products
1.2.2.1.1 |C/C Integrated Facilitias = 52 133 579 g+ —1 - 862
1.,2.2,1.2 |Coker 3446 6693 13539 14866 1525 - 40519
1.2.2,.1.3 |Calciner 2138 5846 652 9233 2708 21233
Total 1.2.2.1 6184 12591 14374 24488 4977 - 52614
1.2.2.2.1 |EBH Integrated Facilithes - 47 203 595 392 - 1237
1.2.2.2.2 |Reaction 3ection 9000 10090 _1419% 11550 1174 - 46009
.2.2.2.3 {Fractionation Sectjon an 1815 9651 6985 2138 - 17560
_|Total 1.2.2.2 9971 11952 20049 19130 3704 - 64806
V.2.2.3  |Area Fanagement 128 945 1,54 KTV V) 1232 - 7821
1.2.2.4 Engineering Tech. Support 378 567 581 738 199 - 7563
1.2.2.% Maphtha Hydrotreater - 78 - - - = 75
Lumys Fee 47 64 71 103 165 T = 7 14)
Category B ECP's {1008) (26) (372) (571} —(121) - (2098)
Tatal 1.2.2 16350 168 36557 47000 10156 136231
16. Hoowrks

Dollars Expressed in
Thousands - Escalate

17. Cost Plan Date
F March, 1982

Aatd
rerom

18. Signature of Coniractor’s Projoct Mansges snd Date

19. Signuture of Contrscios’'s Amthorized Financial Regeosoniscive sand Date

nrs

20. Signature of Government Vechnical Represenistive snd Date




69-111

U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Summary

BASELINE PAGE OF
Dot F|t‘.‘|lv|.::ll-5)lﬂ Phase l l —
1. Contract ident: lication 2. Coniroct Nunber
Demorstration of the Solvent Refined Coal Process DE-ACO5-780R03054
3. Conuractor {name, addrogs) 4. Contract Siart Date
lnternationa‘ Coal Refining Company 10 July 1978
P. 0. Box 2752 &. Contract Comydetion Dete
Allentcwn, PA 18001
6. ldentificanon | 7. Reporting Category (e.g., contract line 8. Planned 8. Acwusl
Number i1e10 or work brsskdown siructuse Prior Prior
. steinent) Fiscat Fiscal
Yeurs Years FYB3 FY84 FY8% FY86 FYg87 FY88 TOTAL
Lummus 14308 20411 6609 2902 174 - 35004
TCRT 946 606 500 500 251 [ - 2677
SWEC 9 1619 20806 29529 5712 - 57615,
Lategory B ECP’s (882) (21 (213) (387) {76) - {1839
Total 1.2.2 14381 22615 27642 32544 6518 - 1037117
Escalation 1969 3593 8915 14456 3621 - J2514
Total - EscaVated 16350 26168 36557 47000 10156 1= 136231
15, fleinorks

Dollars Expressed in
Thousands - st Qtr

12. Cost Plan Date
March, 1982

EY_82 Dollars

18 Sgratuic of Contracior's Project Menager and Oate

19 Sigustuse of Conniacind’s Auihorited Financial Reywatanisiive snd Dste

20. Sipnaturs of Govesnment Yechnical Nage osantstive snd Date




0L-111

U. 5. ULPARIMENT OF ENERGY

Organizational Breakdown Structure Summary

BASELINE PAGE oF
10t Foom CR33IP Bhase 11 e
1. Contrec) Mentilication 2. Contrect Number
Demonstration of the Solvent Refined Coal Process DE-ACOS5-780R03054
3 Conurector Iname, sddegs) 4. Contract Siasy Date
[nternational Coal Refining Compeny 10 July 1978
P. 0. Box 2752 8. Contract Comgpidstion Dete
Allerntown, PA, 18001
Rl B O T i Tl Rl oull o |
slmnent) Fiscal Fiscal L
Yeurs Vears FY83 Figq i FY85 Fr86 FY82 FY88 TOTAL
Lumrus 16348 21407 | '} 7750 2 1232 - 52458
ICRC 999 738 681 138 199 - 3355
o 11 | 2J49 28498 43112 £846 - 82516
Category B ECP's (1008) {26] (3721 (5m 121} - {2098)
Total 1.2.2 16350 2| 57 - )
16. Auemarks Dollars Expressed in 17. Cost Pan Ders

Thﬂgﬂgg: - Escalated| March, 1982

18. Sipnature of Contesctn’s Fojocy Manager snd Data

19. Sigeature of Cori-aetor s Autho ized Finacist Reprasentative sid Date

20. Signature 21 Governmen) Fuchnical Ry sseniative and Date




Coke and Liquid Products

3. MILESTONE SCHEDULES

The Original Project Master Schedule, included here, showed significant
design and procurement milestones for the Coke and Liquid Products Area, WBS
element 1.2.2. A bar chart format graphically depicted the scheduled predicted
and actual occurrence dates; it was supported by a computerized tabulation of
the same data. This information had been extracted electronically from the
Intermediate Schedule which was developed by ICRC and The Lummus Company. The
basis of the Intermediate Schedule was a detailed logic network schedule which
was developed by The Lummus Company to control interna11y~its portion of the ~
SRC-1 project.

The schedule included DOE imposed restraints on the beginning of purchasing
activities. For the Coker/Calciner, it indicated the completion of Phase I
work in October 1984, the beginning of construction in July 1984 and a mechanical
completion date of December 1986. For the Expanded Bed Hydrocracker, it
indicated completion of the Phase I work in October 1984, the beginning of
construction in_January 1985, and a mechanical comp1etioh date of September
1986. o

The time durations for the original project activities can and should be
considered in the development of any new preliminary schedules, since there is
no current schedule for the resumption and comp]etipn of the SRC-I Project.

I11-71



¢L-111

DOE Form CRE)S

(LR ]

MILESTONE SCHEDULE AND STATUS REPORT

U.S DEPARTMENT OF ENERGY
PAGE 1 QOF 1

sume ponavye
s ad ma b

1 Contract Identihication 2. Repor:ing Period 3. Coniract Numbar
COKE 8 LIQUIE PROCUCTS - MASTER SCHEDULE thiough
4. Contractor (namae, sadress) 6. Contract Sisst Date
€. Conuact Completion Dats
7. denuticauon | 8. Reporting Category le.g., contract 9. Fiscal Ysare and Monthe 10. Pescent
Numoer line 11em or work breskdown 1981 1982 19813 1984 1985 1986 1987 Complats
structure demant}
H ] b}
OND {3FM| AMJ| JAS ONI%’JFM AMJI| JAS|OND JFM‘AMJ JAS OND| JFM| AMJ JAS OND| JFM| AMJ|JAS |OND| JFM AMJ];lmmd Actus
C
592 | COKER g b ¥ § ¥ IR § ¥ N
' ¥V ¢ FE 39 WK UV _¥3 WV WR NU NP NN BE NN VY FV | l-l-l-l-w
B Cc D
593 CALCINER étr v § 9 § i § J bW W%fé'q
f 3§y "y _S§. 9V B Yy 8¢ S% W9 YV VO U -9V VWV |
B C ) 4 D G J P 0
590 | EBH FRACTIONATION SECTION vV v R IR R I ?A
ANRACHANRANE PN S 5y _UF SV PN UV ¥y .|
B C | & D H C,T J XL LA P O 6]
594 EBH REACTION SECTION v v v v g Ui v 9V TV v v A
ANRASSADNMIACE | SR iENACRISE IR IS AN M AER AT EEM S
801 ENGINEERTNG m B
TECHNICAL SUPPORT Gu s o

11. Remarks

Milestone dates are based on Zarly Start and Complete.

For available float see Log Sheets.

12. Signature ot Contcactor’s Projact Mansger and Date

12, Signeture of Government Technical Representative and Data




gL-T11

DOE Form CR416

w78

~ U.S DEPARTMENT OF ENERGY
MILESTONE SCHEDULE AND STATUS REPORT

PAGE ]| OF |

ronm apencD
Dwess ma-oim

1. Contrsct identitication

- . Reporting Peri B { v
COKE & LIQUID PRODUCTS PROCUREMENT - MASTER SCHEDULE T o I Gonuter Humbe
4. Contractar (nama, sddress) 6. Contract Start Date
8. Contract Completion Date
7. Idenvif«cation | B. ﬂoogninq Category (e.g., contrace 9. Fiscal Years ang Months 10. Percant
Number fine ifem or work beaskdown 1980 198¢ 1982 1983 1984 1985 1986 Compite
structure element)
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IREPOKT DaTE

0

CUNTRACT 00100

10CT81 CRITICAL PAThH

RUN  26MERAZ 00-1-4821

REPORTING ELEMENTS COKE & LIQUID PRODUCTS - COKER

In =

5924
592R
592¢C
520
592F
5926
S92H
Syl
992y
592K
5921
592M
892N
5920
SyeP
542q

MILE
STONE

RGN PRNOC DSGN =~ COKER

AGN DETAILED D:GN - CUOKER

1ST M/SH = COKER __

2ND M/SR - COK:R

RUN PSAR = COKER

COMPL PSQR = CNKER

1ST SIGNIF CONSTR PKG = CCKER -
END PH J«-COKEH

COKER=1ST CONSTR. .PKG AWAHL. (S/C)

" COXKER =~ AGN STEFL ERECTION

COKER =~ RGN PIPE

COKER=BGN ELEC -
COKER = COMPL STEZL ERECTIDN
COKER = COMPL PIP?T ot
COXKER =~ CcOMPL ELEZ..

COKER = MECH COMP_

16- RECORDSs TOTaL ACTIVIFY WEIGHT =

INTEKNATICNAL COAL REFINING COMPANY

ICRC MASTER SCHENULE = REV #0)=-U

EaRLY
PLANNECD

INOVHO
3NOVAOD

23APRAZ-

210CTH2
laavGa2
13guLal
21FERAS

80CT3e

314UL 34
2Y JANSY
COMAK S
28 JUNS
loMARHSG
17NOV36
6JANSG
17n0V36

W8S ELEMENT w1

ACTUAL
DATE

03NDVBD
03INOVED

CURRENTY
PLANNED-

INOVBD
INOv8D
23APRE2
210CTR2
18auUG82

13JuL83

21FEBBA

80CT84
31JuL8A
29JANSS
26MARES
28UUNGS
LOMARB6:
17INnOVAaGL

6JANES -
17NOVES .

le2.2,1.2

LATE
PLANNED -

20JuL83
29N0VB3
29DECA3-
16AUGRA.
16AUGB4-
AFEBB6
25UANBS .
21AUGBS
170CcT8RS
SDECB6 -
10CT86
12JUNRT
12JUN8T
12JUNAT
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I1REPORT DATE

CONTHACT 00

10CTnl  CRITICAL PATH

100

RUN  26MARB2 Va-1-4RA21

INTFRNATIONAL COAL REFINING COMPANY

JICRC MASTER SCHEDULE = REV #0l=-u

REPORTING ELEMENTS COKE & LIQUID PRODUCTS = CALCINER .-

I » MILE
STONE
SyY3a AGN PROC [SGN - CALCTINER
5y38 BGN DETAILED DSGN -~ CALCINER
54%3C 1ST M/SR = CALCINER _
543D 2ND M/SH = CALCINER
Sy 3F AGN PSAR = CALCINER
5936 COMPL PSAF -~ CALCINER
S93H 1ST SIGNIF CONSTR PKG = CALCINER
%931 END PH 1-CURRENT . LATE
593 CALCINER=-)ST CONSTR _PKG AWARD (S/C)
593% CALCINER = BGN STEEL ERFCTION
591 CALCINER = RGN PIPE
5Y3u CALCINER-BGN ELFC A
S9IN CALCINER = COMPL STEEL ERECTION
5930 CALCINER = COMPL PIPE
593P CALCINER = COMPL ELEC
593y CALCINER = MECH COMPL
0 16 RECORDS» TOTAL ACTIVITY WEIGHT =

EARLY
PLANNED

29FEB80..

150CTs1
23aPRB2

210CT82

14aUG82
13guL 8l
24 JANBS
s0CTHe
17SEPSBS
17FEdu6
SJUNBS
21MAY86
10NOVHG
24DECHG
130CT46
240ECHS

WBS ELEMENT &1

ACTUAL
DATE

29FEBBO

CURRENT
PLANNED

29FEBBO
150CT81
23APRB2
210CT82
18AUGE2
13JuUL83

_20JANBS

80CT84
1 7SEPBS
17FEBBG
SJUUNB6
21MAYBE
10NOVB6
240ECA6
130CT86
240ECH6

1¢242.1.3

LATE
PLANNED

22DECA]
200U L83
29N0YVA3
290ECA3
16AUGAS
30CTAS
19AUGS6 "
13MARB6
13AUGH6
11MARARY
28JANAT
8MAYBT
22JUNBT
22JUNBT
22JUNBT

REPORT 48
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1REPORT DATE

9L-111

10CTel  CRITICAL PRTH

CONTRACT 00100 RUN 2RAMANAZ Y0=-1=-4821

REPOKTING ELEMENT: EBH FRACTIONZTION SECIIOM

1D »

5904
$S90R
590C
590D
S9UF
590G
$90H
5901
590y
S90K
5901
SYilM
S9UN
54900
590P
590Q

MILE
STONE

AGN PROC DSGN - FIACTIONATION

ABGN DEFATLED DSGN - TFRACTIONATION

}JST M/SR = FRACTIONATION

2ND M/5R ~ FRACTIDNATION

RGN PSAN = FRACTIONATION

COMPL PSak = FRACTIOHATION

1ST SIBNIF CONSTR PK5 = FRACVIONATION
END PH [-EBR=FRACT :
EOH-FRACTION-1ST CON3TR PKG AWARD(S/C)
FUH=FRAC TONATION ~ 3GN STEEL ERECTION
FHH=FRACTIONATION = 3IGN PIPF
FBH=FRACT]OM=-BGN ELEC
EBH=-FRACTIONATION=-COMPL STEFL ERECTION
EBH-FRACTIONATION = COMPL PIPE
EBH=FRACTIONATION = COMPL ELEC
FHH-FRACTIOMATION = MECH COMPL

16 RECORDSs TOTaAL ACTIVITY WEIGHT =

INTFRNATIONAL COAL REFINING COMPANY

JCRC MASTEF SCHEDULE =~ REV w0]-U

EaRLY
SLANNED

9FEBB]
2APRB2
9JUNB2
INUVHI
4nClige
254UL8s
13MARB4
100CT8¢
JUANAHS
4aPRHS
& JUNNHS
14AUGHS
26SEPHS
15J)ULB6
19FEnBS
L2AaUGB6

WwHS ELFEMENT #

ACTUAL
DATE

09FEHB]

CURIKENT
PLANNED

JFEBB]
2APR8B2
9JUNBZ2
3NOV83
40CT82
25JUL 84
13MARB4
100CTH4
JUANRS
AAPRBS
@JUNBS
14AUGSS
26SEP8BS
150ULB6
LYFEBBS
12AUGHG

1.2.2,2.3

_ATE
PLANNFD

LNV Fd
TbJANAG
24Mav84
25JUNB4
12FERAS:

SMARBS

SAPRB6G
134UGeS
13M0vas
11FERAL
16SEPBG
11DEC86
23MARBT
23MaRe7
23MARB7

REPORTY 53

COMMENTS

PAGE

1

UNITaDAY



LL-T11

1

0

REPORT DATE 1UCTBL CRITICAL PATH
CUNTRACT 00100 RUM  26MARR2

REPORTING ELEMENTI FHH HEACTION SECTION

INTFRNATIONAL COAL :REFINING COMPANY

D0=)-4R?]

10 » MILE
STONL
SYsA BGN PROC DSGN = REACTION
59aR BGN DETA|ILED NPSGN = REACTION
59aC 1ST M/SR - REACTION
594D 2ND M/SR = REACTION
SYaF AGN PSAR = REACTION
5946 COMPL PSAR ~ REACTION
594H 1ST-SIGNIF COMSTYR PKG = REACTION
5941 END PH [-EBH=-RFACY
5944 EBH-REACT]ON=1ST CONSTR PKG AWARD(S/C)
S9sK FHH-RFEACTION ~ AGN STEEL ERECTINN
594 EBH~REACTIION = RGN PIPE

KYeM EHH-REACT1ION~BGN ELEC

Syan EBH-REACIION « COMPL STEEL ERECTION

5940 EBH=REACTION - COMPL PIPE
594P EBH-HEACT]ON = COMPL ELEC
5920 EHH=REACTION = MECH COMPL

16 RECORDSs TOTAL ACFIVITY WEIGHT a

ICRC MASTER SCHENDULE = REV #0}-U

EARLY
PLANNED

9FERY]
26MARB2
9JUNBZ
3INOVB]
40CT82
254UL B4
21FERBG
2S UL B4
30ANSS
29APHES
2BMAYHES
19SEPBS
310CT786
11aPHB6
12nARBE
3sEPHe

wBS ELEMENT #) 1,2.2.2.2

ACTUAL
UATE

0S9FEBHI]

CURRENT
PLANNED

9FEBA]
26MARB2
9JUNBR
3INOVa3
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25JuL8é
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28MAYBS
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} 2MARB6
ISEPBG
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PLANNED
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16JANBS
24MAYES

25JUNBG
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VIFEBBS
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23MARBT
23MAR87
23IMARBT
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IREPORT NATE LOCTBY CHITHCAL PATH

CONTRACT 00100 HUN  ¢6MARAR

INTFHNATEONAL COAL KREFINING COMPANY

VO-1-4A71

ICHC MASTER SCHENDUL

REPOHTING ELEMENT) COKEGLIN PRODULCTS-ENG TECHNICAL SUPPORT

In » MILE
STONE
401A1L RGN DSGN SUPPT PRODG=COKERLIN PROD
801K COMPL, USGN SUPPT PROGRAMS «COXELLIQ PR
0 2 RECORDS» TOTAL ACTIVITY WwEIGH] =

0

EARLY ACTUAY

PLANNED DATE
loCial

29aPHA)

€ = REV #0]1-U
WRS ELEMENT w1

CURKENT
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10CT181
29APRSE3

1.2.2,4

LATE
PLANNED
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20MAREY
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IREPOKT DATE

-10CTHl

CUNTRHACT 00100

‘REPORTING ELEMENTS

do »

5004
S00R
500C
-1

MILE
STONE

WET GaS
WET GAS-

‘WET GAS

wWET GAS

‘CRITICAL PATH
HUN  2AMARK2 © 00=1-4R71

COKE & LIQUID PRODUCTS = CUKER

’

COMPR ~ [SS MECH SPFC
COMPR « IS5 -P,0/BGN VNDR ENG
COMPR = COMPL - YNDR ENG/AGN FAB

COMPR -« DEL TU SITE

4 RECURDSs TOUTAL ACTIVITY WEIGHT =

- INTFRNATIONAL

0

COAL REFINING COMPANY

ICRC MASTER SCHEDULE = REV '#0ley

EARLY
PLANNED

1nEC80
‘21oCva8e2
- 23MARB3
13MARNS

PROCUREMENT

ACTUAL - CURRENT
DATE ~PLANNED

0)DECBO 1DEC80
210Cva2
2IMARBI
13IMARBA
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IREPORT DATE 10CT8L CRITICAL PATH

CUNTRACT 0Qlu0 RUN  26MARH2 JU=]=4821

.

REPORTING ELEMENTI COKE & LIQUID PRODUCTS = COKFR

In » MILE
STCNE
501a COME HEATER = 1SS MECH SPEC

sula COKE HEATER « 1SS P,0/8GN VNDR FNG
$01C COME HEATER = COMPL YNDR ENG/MGN FA8
S01E COME HEATER = DEL TO SITE

9 4 RECORDS» TOTAL ACTIVITY WEIGHI =

EAnLY
PLANMED

1FEEBR2
210C182
IMAFB]
L1nAYBS

INTFRNTIONAL COAL REFINING CONPANY

ICRC MASTER SCHEDULF « REV #0]l=u

PROCUREMENT:

ACTUAL "CUHREN"
DATE PLANNED

1FERBZ2
210CTae
IMARS]
1 1MAYS84

COKE HEATER

LATE
PLANNED

10AUGA3
4JANBS
14MAYB4
23JUL 85
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IREPORT NATE

10C

CUNTRACT 00100

Td]

CRITICAL PATH

RUN  26MARB2 Un=-1=4821

REPNORTING ELEMENTI. COKE & {IQUID PRODUCTS = CUKFR

1D #» MILE
STONE

S02A COKE
5028 CUKE
502C COKE

. SU2E CUKE

0 4 RECURDS»

DAUM
DRUM
DRUM
DHUM

- 1SS MECH SPEC

= 1SS P,0./8GN -VNNR ENG
* -COMPL - YNDH ENG/AGN 'FAB
= DEL To SITE

TOTAL ACTIVITY WEIGHY ‘=

INTERNATIONAL COAL REFINING COMPANY

ICRC MASTER SCHEOULE =~ REV w#Ul-U

EARLY
PLANNED

19nEC80
2]10CT82
13nEC82
26 JANB&

PROCUREMENT !

ACTUAL CURRENT
DaTE PLANNED

190€C80 19DECBO
210CTH2
13DEC82
24 JANBS
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CONTKACT 00100 AUN  26MAREZ vd=1-4821 fCRC MASTER SCHEDULE -~ REV #0]-U UNIT=DAY
REPOHTING ELEMENTI FBH FRACTEONATION SECTION PROCUREMENT: REACTOR TOWER

n « MILE EARLY ACTUAL CURRENT LATE CDMMENTS

STUNE PLANNED “DATE PLANNED PLANNED

5954 REACTCHR TwR = 1SS MECH SPEC . 26 uL 82 26JULB2 O04MARAG
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$95C REACTOR TuH = COFpL YNDR ENG/HGN FAB 2TAPKA) 27APR83 OSFERBS

SYSF REACTOR TwR = DFL TC SITE 24SEPBS 24SEPB4  1T70ULAG
0 @ RECORDS» TOTAL ACTIVEITY WEIGHT s 0
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STONE
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SSIR REACTOR CYCLE PUMP=1SS P,0O/RGN VND ENG
597¢C REACTR CYCLE PmP=-COMPL VND ENG/RGN FAR
SYIE REACTOR CYCLF PUMP = DEL TO SITF :

0 4 RECORDOS» TOTaAL ACTIVITY WEIGHT o 0

EARLY
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InECu2

-2RAPKB]
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Chapter IV Support Process (WBS 1.3)

A. CRYOGENIC SYSTEMS (WBS 1.3.1)

1. TECHNICAL SCOPE

The Air Separation Unit (ASU) and the associated gaseous product compres-
sion systems and liquid product storage and vaporization systems constitute
the Cryogenic Systems Area (see Figure 14) of the Demonstration Plant. The ASU
separates air cryogenically into oxygen and nitrogen. The oxygen is used by
the Gasifiers in the Gas Systems and Wastewater Treatment Areas and the
nitrogen is distributed throughout the facility for use as a blanketing inert
gas, a stripping gas, and a conveying medium for the ash concentrate produced
in the SRC deashing operai®on. Slipstreams of 1iquid oxygen (LOX) and liquid
nitrogen (LIN) are also generated and sent to liquid storage.

Ambient air is filtered by the Inlet Air Filter to remove particulate
matter, and compressed in the centrifugal Main Air Compressor. Cooling between
compression stages is provided by intercooclers. The air discharged from the
compressor is cooled by direct contact with recirculated cooling water in the
Direct Contact Aftercooler. Entrained droplets of water in the air stream are
removed in the demister section of the aftercooler. The recirculated water is
continually pumped by the Direct Contact Aftercooler (DCAC) Pump, and cooled
by process cooling water in the DCAC Water Cooler. The air then enters the
Cold Box, where it is cooled, purified, liquefied, and fractionated to produce
the oxygen and nitrogen products.

In the Cold Box, the air enters a reversing circuit of extended-surface,
air/oxygen/nitrogen reversing exchangers, where it is cooled by product and
waste streams below temperatures at which moisture and carbon dioxide are
condensed and deposited. These deposits are evaporated and purged by a waste-
nitrogen stream when the flow paths are reversed by a system of switch and
check valves.

The cooled, relatively moisture- and carbon dioxide-free air is partially
liquefied by product gases in a liquefier heat exchanger. The air enters the
high-pressure distillation column where it is separated into various streams.
The gaseous overhead stream is essentially pure nitrogen which is split into
two streams. The first stream is warmed by the air feed after which it is
split: a small portion of it passes through the heat exchangers to he used
ultimately for reactivation and purge nitrogen applications; the remainder is

Iv-1



Cryogenic Systems

expanded through an expansion turbine. The turbine exhaust i1s recycled through
a nonreversing passage of the exchangers where it is warmed by cooling the
incoming air, and then compressed to about 50 psig. The other part of the
nitrogen overhead stream is condensed in a reboiler-condenser to provide
boil-up for the low-pressure distillation column. The condensed nitrogen is
split into three streams: the first stream is returned to the high-pressure
column as reflux; the second stream (LIN) is directed to the 1liguid nitrogen
storage tank; and the third stream is subcooled and expanded through a Joule-
Thompson valve for use as reflux for the top section of the low-pressure
column.

A crude liquid oxygen stream is withdrawn from the bottom of the high-
pressure column, subcooled, and passed through hydrocarbon adsorbers. The
adsorbers operate on a switching cycle so that one unit is onstream while the
other unit is being reactivated. The crude oxygen stream from the adsorbers
is expanded through a Joule-Thompson valve into an intermediate point of the
ldw-pressure column. For safety considerations, liquid oxygen from the sump
of the low-pressure column is circulated through a guard adsorber and back to
the sump to prevent the buildup of hydrocarbons in the sump of the low-pressure
column. Additionally, a continuous, small liquid oxygen stream is purged from
the sump of the low-pressure column to prevent the hydrocarbon level buildup;
the stream is vaporized in a disposal vaporizer and vented. Another LOX s11p
stream is directed to the liquid oxygen storage tank. Gaseous product oxygen
is taken from the sump of the low-pressure column and warmed in nonreversing
passages of the reversing heat exchangers before it is compressed by the
centrifugal oxygen compression system for delivery to the Gasifiers in the
Gasification Area.

A gaseous nitrogen stream is taken from the top of the low-pressure
column and heat-exchanged against high-pressure column liquid streams before
it joins the expander exhaust to become the product nitrogen stream. This
stream is compressed by the centrifugal nitrogen cumpression system for distribu-
tion throughout the facility. A waste nitrogen stream is withdrawn from an
intermediate point of the lTow-pressure column and is discharged from the plant
after it has given up its refrigeration to the incoming air in the reversing
heat exchangers. _

The LOX and LIN storages serve as backup capacity to the gaseous products
generated in the ASU. The storage .tanks are provided with the respective
pumps and vaporizers to supplement the gaseous oxygen and nitrogen supplies at
the required process conditions of pressure and temperature.

Iv-2



Cryogenic Systems

The following is a tabulation of some of the major items of equipment in
each of the Level 5 WBS elements of the Cryogenic Systems Area (WBS 1.3.1.1):

WBS 1.3.1.1--Air Separation Units (3)

C-14102 Main Air Compressors

V-14119 Direct Contact Aftercoolers
C-14167 Oxygen Compressors

C-14181 Nitrogen Compressors

X-14130 Heat Exchanger Cold Boxes

X-14140 Column Cold Boxes

X-14150 Miscellaneous Equipment Cold Boxes
X~-14155 Economizér Cold Boxes

Iv-3
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Cryogenic Systems

2. COST PLANS

The following cost plan data from the Original Baseline for the Cryogenic
Systems Area, Work Breakdown Structure element 1.3.1 are included here for
reference and comparison. They were coordinated and compiled by the International
Coal Refining Company (ICRC) based on engineering, vendor éengineering and
equipment cost estimates and computerized material take-off quantities developed
by Air Products and Chemicals, Inc., a construction cost estimate developed by
Stone and Webster Engineering Corporation, and a Phase I and Il support estimate
developed by ICRC. This cost plan data did not include any allowance for
contingency. '

The Cost Plans were presented in first quarter FY 82 and escalated costs

in the following formats:

Phase T - Level IV WBS Summary - 1lst Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars

Organizational Bfeakdown Structure Summary < 1lst Quarter FY 82
dollars

Organizational Breakdown SfruCtUre Summary - Escalated dollars

Phase II - Level IV WBS Suhmary - 1st Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars

Organizational Breakdown Structure Summary - 1st Quarter FY 82
dollars

Organizational Breakdown Structure Summary - Escalated dollars

The escalated costs were developed using the following rates compounded
yearly: 10% for FY 82 and FY 83, 9% for FY 84 and FY 85 and 8% thereafter.
Escalation on equipment had been calculated based on a committed basis and
distributed on a cash flow basis.

For this Revised Project Baseline, the capital costs in first quarter
FY 82 dollars for the Cryogenic Systems Area rose $104 thousand--from $54.526
million to $54.630 million. The increase is due to the revised capital costs
resulting from the finalized Category C ECP.

No attempt has been made to escalate the revised costs or to develop new
cost plans because of the lack of a definitive project. schedule and agreed
escalation factors. “

Iv-5



REVISED

BASELINE ESTIMATE
PHASE | & PHASE 11

@ internationatl Cosl Refining Company

AREA and CONTRACTOR ___ APCI

WBS LEVEL 1-3:1  NUMBER 300
wBS ELEMENT TITLE _APCI Area Summary

DATE
REVISION NO.
PAGE

1st QTR FY '82 (THOUSANDS)

FINAL BASELINE
ITEM . LABOR MAT'L TOTAL
M4 3 3 $
A/C PURCHASE 19483.0 19483.0
EQUIP | .\, .« |PURCHASE 4 262.7 262.7
ERECT 60.6'1" 726.4 217.6 944 .0
SPARE
ICRC  panTS ,
TOTAL EQUIP 60.6| 726.4 19963.3 20689.7
Site & Earthwark 5.6 73.7 2.7 76.4
Concrete 42.2 547.0 403.8 950.8
Structural Steel 14.3 222.3 516.3 ___738,¢
Piping 108.0] 1726.5 2247.0 3973.5
Electrical 27.9 408.5% 719.4 1127.9
Instrumentation 85.4 1343.4 1274.5 2617.9
Architectural,
Painting, and
Insulation 19.3 286.6 386.0 672.6
SUBTOTAL - BULKS 302.7] 4608.0 5549.7 10157.7]
TOTAL DIRECTS 363.3, 5334.4 | 28513.0 10847.8
Distributables &
Indirects Q] 3 3311.,9 1878.3 5190.2
TOTAL DIRCCTS o
& INDIRECTS 461.6| 8646.3 | 27391.3 36037.6
Phase | 17773 177743
A/C Vendor
Engr. Engr'g ' 1909.0 1909.0
Phase |1 6556.6 bovb.b
Phase | 14.0 14.0
CM/C M rase 1l 6.9] _ 979.6 523.0 1503.5
TOTAL ENGINEERING
~ CM/C 6.9 15327.5 2432 .9 17760.4
\CRC Phase | 779.0 779 .0
Phase |1 53.0 53.0
SUBTOTAL 832.0 832.0
CATEGURY B ECP's
CATEGORY C ECP's
SUBTOTAL — OTHER 832.0 832.0
ESCALA- |
TION Phase ||
CONTIN:| Phase !
GENCY | Phase il
POST MECH MODS
SUBTOTAL — CONTINGENCY
GRAND TOTAL 468.5| 2480%.8 | 29824.2 54630.

FORM 9637 (3/82)

Includes manhours for field erected equipment.

hours appears in material column.

IV-6
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ORIGINAL

;2 Interngtionai Cosl Refining Company BASELINE ESTIMATE
PHASE | & PHASE 1l
AREA and CONTRACTOR APCI DATE
WBS LEVEL 1.3.1 numper _300 REVISION NO
wBS ELEMENT TiTLE APC] Area Summary PAGE OF

FINAL BASELINE
ITEM LABOR MAT'L |Subtotal |Escalation TOTAL
MH g $ $ $ $
A/C PURCHASE 19450.0 19450.0
EQUIP __ |PURCHASE 262.7 262.7
CMC TeRecT 05 7253 717.6 942 0
SPARE
ICRC L ARTS
TOTAL EQUIP 60 6 796 4 | 19930.3 Z0656.7
Site & Earthwork 5.6 723.7 1- 2.7 76.4
Concrete 41.3 535.0 398.8 933.8
Structural Steel 13.9 215.8 514.3 730.1
Piping 107.4] 1718.5 2238.0 3956,
Electrical 27.6 404.5 713.4 1117.9
Instrumentation 85,01 1338.4 1270.5 . . 2608.9
Architectural, ’ '
Painting, and
Insulation 18.7 277.8 380.2 658.0
SUBTOTAL - BULKS Z99.5 4563.7 - 551/.9 1008I.0
TOTAL DIRECTS 359.91 5290.2 | 25448.2 30738.4
Distributables &
indirects 97.9 3299.9 1872.3 5172.2
TOTAL DIRECTS
& INDIRECTS 457.8] 8590.1 | 27320.5] 35910.6 8402.3" 45312.9
Phase | 7742.0 7742.01. 1036.0] 8778.0
A/C Vendor
Engr. Engr's 1907.0 1907.0 271.0| 2178.0
[ Phase 11 6556.6 6556.6 1844.4! 8501.0
oM/C Phase | 14.0 14.0 2.0 16,0
Phase 11 6.9 978.5 523.31 1501.8 614.4; 2116.,2°
TOTAL ENGINEERING
+ CM/C 6.9] 15291.1 2430.3) 17721.4 5867.8/ 21589.2
ICRC Phase | 779.0 ) 779.0 51.0 830.0
Phase i1 83.0 53.0 11 £4. .0
SUBTOTAL 832.0 832.0 62 894 .0
CATEGORY B ECP's 62.0 62.0 24 .0 86 .0
CATEGORY C ECP's ]
SUBTOTAL — OTHER 832.0 62.0 894.0 86.0 980.0
ESCALA-| Phase |
TION Phase ||
CONTIN-| Phase [
GENCY Phase |1
POST MECH MODS
SUBTOTAL — CONTINGENCY
GRAND TOTAL 464.7 | 24713.2 |29812.8 |54526.0 | 13356.11 67882.1

FORM 9637 (3/82)
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U. S." DEPARTMENT. OF ENERGY

Level IV WBS Summary

Thousands - 1st Qtr.
EY82 Dinllars .

BASELINE ‘PAGE  oF
DOE r:..;."cn-nw Phase 1 —
Fﬁ’é‘ﬁ'ﬂ?{?g &h of the Solvent Refined Coal Process 2 6@"—'“&8‘3’%5!03054
3. Conteactor {narme, scidress) ‘§4. Contrect 5isrt Oate
Intermational Coal Refining Company 10 July 1978
P. 0. Box 2752 6. Contract Complation Dets
Allentown, FA 18001
8. Identification I']. Feporting Category {9.9.. comract line 10. Panned Current Fiscal Year
Number :'::;u:lrwn breakdown ructure FY82
FY80 FY81 0 D.lJ FI1H AlN J1Jd A ]S [Total FYBZ FYB3 -1 FYB4 FYBS ‘Total
R Cryogenic Systems
1.3.1.1 Afr Separation Unit 12 59 1] 2 41 2] - 61 13 6l 35| 22 37 3357 932 - 4497
1.3.1.3 _|Area Maragement 468 153 1007 110104 [ 1041108 111681 128[133 | 1421136 ] 143 1424 2221 1070 3 ~ 5985
Category B ECP's - - - - -1 - - | - - -1 - - 1 1 2 3 7 - 7
Total 1.3.1 - 480 - 812 99 1102] 14611081 1061112 124} 1411139 148]172 | 166 1563 5587 2004 k] 10449
| Escalation - - - - - 3 3l 3 1 6l 8] 10] 121 12 od 797 500 - 1361
Total - Escalated 480 812 - | 99.102] 146{ 111} 109]1 131} 147{147] 158{184 | 178 1627 6384 2504 3 11810
16. Remarks Dollars Expressed i 'ﬁa-‘f‘é'r'\?'"ng'a'i

18. Signature of Contractor’s Projact Managor and Dete

18. Signature of Cantracior’s Autharized Financial Reprosentative and Date

20. Signsture of Government Technical Representative and Date
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U. S. DEPRRTMENT OF ENERGY

Level IV WBS Summary

' BASELINE FaGE  oF
DOE r:.-;\.::nuw Phase I —
" Pemonstrakion of the Solvent Refinad Coal Prccess * B KEUE " FB0r03054
3. Contractor (name, addrass) 4. Contract Biart Dete
{nternational Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contrect Comptation Date
Allentown, PA 18001
€. identification | 7. Reporting Category {e.g.. contrast ling 10. Planned Currenit Fiscal Year
Numbe 2::'?”:'701!: breakdown structuig FYB 3
FYs0 FY8l 0 N D]J FIM AlM Jla A]S |Total FYB8A FVB3 | FYB4 FY85 Total
1.3.] Cryogenic Systems :
3.1.1 | Alr Separation Unit 12 59 1] 2] 36| 4 2| 471 6j13] 7] 71 37] 24 143 3835 1164 - 5213
3.1.3 | Krea Wanagement 46€ 753 | 98| 100i110 1 302{107 {1111 125{134 ]| 140]151 { 146153 1482 2545 1338 |3 6589
Category B ECP's - - - -1 - -1 - - -1 - -1 - 17 1 2 L! Z - 8
Total 1.3.1 480 812 99] 102(146] 111]109 [ 115] 131|147 | 147115¢ | 184717 1627 6384 2504 3 11810
|
15. Remerks Dollars Expressed in [t7 CostPlan Oas
Thouﬂgﬁs - Escalated] March, 182
ars

F& Signature of Contrecior’s Pioject Menagar end Date

19 Signature ol Contraciar’s Autharized Finsncial Reps exantative and Date

20. Signatuee of Govarnment Technicai Represantative and Dats
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U. 5. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Susmary

BASELINE Pace of
oot r:_u’n. ::nuw Phase 1 s
" Bemonstration of the Solvent Refined Coal Process 2 G REE B0R03054
3. Contractor tname, sdiiress) 4. Coatract Btant Dete
International Coal Refining Company 10 July 1978
P. 0. Box 2752 ’ 6. Contrect Compietion Dete
Allentown, PA 18001 .
@. Vdentifics:ion | 7. Reporting Category le.g., contract line .10. Manned Current Fiscal Yeer
Number Item ulrovl breakdown structure i FYB2
FY80 FY81 |0 N DjJ ] FIN AlIN J1Jd A | S |Total FY8 FY83 FY84 FY85 Total
Air Products 401 638 | 731 so1211 83| 81 87] YA MI3ITIT 1 1I0jl4c |1 1236 5460 1915 3 9649
Stone & Hebster - - P P S I IS S I A I I | N ) B I - L}
JCRC 19 178 26l 22 251 261 25] 25] a0l 2812879 3128 § 29 322 116 81 - 773
Cateqory B ECP’s - - -1- -1- - -1- halll S = 1 I 4 3 2 = L
Total 1.3.1 480 | 8j2 991102 { 146108 {106 | 112} 124 | 141139 | 1481172 [ 166 1563 5587 2004 3 10449
Escalation - - -1 - - 3 3 3 7 6 BT 107121 12 _64 192 500 - 1361
Tota) - Escalated 480 12 9 11a6]111 (109} 1150231 | 147]147 1581184 1178 1627 6384 | 250471 3 11810
1
$8. Remerkt 17. Cou Pan Dete
Dollars Expressed in
Thousands - 1st Qtr. March, 1982
8. Signstuse of Contrac:iar’s Project Menagar and Dete 19. Sipnature of Contractor ‘s Authorited Finsncla! Representative and Date 20. Sigr ot G o R i epresenstive and Oale
3




U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Summary

BASELINE PAGE  OF
DOE F'TA!:!.:ZRJHP Phase 1 T
" Benon TraElon of the Solvent Refined Coal Process * BReys8oro30s4
3 Contracior {name, sddress) 4. Contrect Start Dets
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comglstion Date
Alientown, PA 18001
6. Idenuification | 7, Ruponiing Catsgory (8.9, contract line 10. Menned Curvent Fiscal Yesr
Number I.l‘m"rntk Breskdown structure FY82
FY8D FY81 0 N Dl J FIM AfTwEIT AlS |Total FYBA FY83 1 FY84 FY85 Total
Afr Products 401 £34 73] solie1 ] as] &3] g9 99] 118}118 mq 152} 145] 1287 6238 2393 3 10956
— Stone & Webster - - - oIt -T-1-1T-1- il 11 1 3 9 4 - 16
= 4
é TTRE 19 178 | 26] 22) 25| 26] 26] 26| 32| 23] 29] 33 ]335 133 105 - 830
Category B ECP's - _ - = ~ -1 - _ - - - 1 1 2 3 2 - [}
Total V.3.1 480 812 9911021146 [ 110 1091115 ] 131} 14711471 1561184} 178] 1627 6384 2504 3 11810
+
18. Remarks Dollars Expressed in]t17. Cost Pan Date
‘ Thousands - Escalated March, 1982
na!lar:
1. Signature of Contracioe’s Project Mens ger and Dete 19. Signsiure of Cosiracior’s Authosiized Financist Representative snd Date 2). Signature of Governmeni Yechnical Reproseniasive end Dete
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U. S. DEPARTMENT OF ENERGY

Level IV WBS Summary

BASELINE PAGE OF
3 orm -$31P
Dok Py Phase 11 .
1. Contrect 1dentilicstion 2. Contract Number
Demcnstration of the Solvent Refined Coal Process DE-AC05-780R03054
3. Conyracior Inarme, addreqs) 4. Conuact Start Dete
inte--nationa\ Coal Refining Company 10 July 1978
P. G. Box 2752 6. Contract Compistion Dete
Allentown, PA 18001
ol B ol T A i Sl vl i
slement) Fiscal Fiscal
3.1 Cryogenic Systems
1.3.1.1 Alr Separation Unit 1 1033 27332 33l 388 - 37085
1.3.1.3 | Area Management 20 648 1478 379 238 - 3763
Category B ECPs - - 21 28 - - 55
G8A-ACT - 92 2804 254 25 - 3175
Total 1.3.1 21 1773 31641 9992 651 - LLD))
Escalation 3 462 6606 4566 357 - 11994
Total - Escalated 0 7235 BA7T T4558 1003 - M7z |
15. Remarks DolTars Expressed 1n [17. Cost Pan Dete
Thousands - 1st Qtr.
FYR2 Nollars Harch, 1982
18. Signature of C s Project Menager end Dels 19. Signature of Contractor’s Authorized Finsncis! Representative end Date 20. Sipnature of Government Technicel Representative snd Dete




U. S. DEPARTMENT OF ENERGY

BASELINE Level IV WBS Summary PAGE oF
oot r‘.:.'.’n.::aun Phase [1 s ammaca
1. Contract | 'entificstion 2. Contrsct Number
DE-ACOS5-780R03054

Demcnitration of the Solvent Ref-ned Coal Process

4. Contract Siert Dets

). Congrector inanw, sddrep)
internationa‘ Coal Refining Company 10 July 1978
P. 0. Box 2752 5. Contract Comgplation Date
Allentown, PA 18001
R ol kv ot A it ol Moo
stement) Flacal IFiscal 4
Yoors Years FY&3 FV84 FY85 FY86 FY8? FY88 TOTAL
1.3.1 Cryogenic Systems
.3.1.1 | Afir Segparation Unit 1305 32 12116 597 - 46975
.3.1.3 Area Management 23 815 2007 2027 372 - 5244
Category B ECPs - - 7 41 - - b
GAA-APCI - 115 3247 34 39 - 3775
Total 1.3.1 24 2235 3847 14558 1008 - 56072

¢I-Al

DolTars Expressed 1n[17. Cou Pan Dare
gﬂsands - Escalate March, 1982
ars

19. Signsiwe of Contractosy Authorized Finsnclal Represenistive snd Date 20. Signstu:e of Government Technicel Represeniative and Dete

$8. Remorks

ha Signeture of €= “~acior's Preject Manager and Dets
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U. S. DEPARTMENT OF ENERGY

BASELINE

Organizational Breakdown Structure Summary

. PAGE oF
ook r:v;\.::u-uw Phase 11 [
1. Contract ldeatificetion - 2. Contrect Number
Demonstration of the Solvent Refirned Coal Process DE-AC05-780R03054
3. Conyracior (name, addrep) 4. Contract Stert Dute
}nternationa\ Coal Refining Company 10 July 1978
P. 0. Box 2752 B. Contract Comgletion Dute
Allertown, PA 18001
© Nmm " | hamorton Covm fog. contrct |8, Puned 0 St
elemens} Fiscal Fiscal
Yeors Years FYs3 FYa4 FY8% FY86 FY82 FY88 TOTAL
icts - 513 23732 1555 141 - 26007
ICRC 20 3 - - - - 53
SWEC 1 1167 7882 8409 504 - - 17963
Category B ECP's - - 27 28 - - 55
Total 1.3.1 21 1773 31641 9992 651 - 44078
Escalation 3 162 §606 3556 357 - 115%
Total - Escalated 24 2235 38247 14558 1008 - 56072
18. Remerks

ollars Expressed in

housands - Ist Qtr.
Y82 Dollars

17. Con Plan Dete
March, 1982

19 Sepnature of Contrector s Project Mansger end Dete

19. Signature of Contracior ‘s Authorized Financla) Repressntative and Dete

20. Signature of Government Technicsl Represntstive and Dste
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Y. 5. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Summary

BASELINE PAGE oF
Dot F‘T.!:\'::ll“"! Phase l l —
1. Contract identification 2. Contract Number
Demonstration of the Solvent Refined Coal Process DE-ACO5-780R03054
3 Congracior (neme, sddrepsh 4. Contract Stert Dete
‘nternatlona‘ Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comptstion Dete
Allentown, PA 18001
8. \0entificstion | 7. Reporting Category fe ., contract line: 19. Ponned  [9. Aciud
Number lrem of work breskdown structure Pios Prior
olement) Fiscel Fiscat
Yooty Voers FY33} FY84 FYgs § FY36 Yg?z FYss TOTAL
Air Products - 11 27480 2293 233 - 30723
ICRC 23 {1 - - - - 64
SWEC 1 — An 10730 12224 775 - 25207
Category B ECP's - - 37 [} - - 78
Total 1.3.1 24 2235 38247 1008 - 5072

14558

16. Remarks

Dollars Expressed in
Thousands - Escalated

Dollare-
YO+ ¥Fe

17. Cort Plan Dets
March, 1982

9. Signature of Contrector’s Project Manager and Date

19. Signatury of Contssctor s Authaized Finpncisl Representative 81d Date

20. Signature of Government Technical Repsesentative and Dete




Cryogenic Systems

3. MILESTONE SCHEDULES

The original Project Master Schedule included here, showed significant
design and procurement milestones for the Cryogenic Systems Area, WBS element
1.3.1. A bar chart format graphically depicted the scheduled predicted and
actual occurrence datés; it was supported by a computerized tabulation of the
_same data. This information had been extracted electronically from the Inter-
mediaterSchedu1e which was developed by ICRC and Air Products and Chemicals,
Inc. The basis of the Intermediate Scheduie was a detailed logic netwdrk
schedule which was developed by Air Products and Chemicals, Inc. to control
internally its portion of the SRC-I project.

The schedule included. DOE imposed restraints on the beginning of purchasing
activities. It indicated the completion of Phase I work in June 1984, the
beginning of construction in June 1984 and a mechanical completion date of
August 1986. ' |

While there is no current schedule for the resumption and completion of
the SRC-I Project, the time durations for the original praject activities can
and should be éonsidered in the deve]opmenf of any new preliminary schedules.
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DOE Form CR41S

(IR 1}

U.5 DEPARTMENT OF ENERGY

MILESTONE SCHEDULE AND STATUS REPORT

PAGE

1. oFl

ovan asvROwE O
e 8 G1m

1 Contract Identification

CRYOGENIC SYSTEMS - MASTER SCHEDULE

2. Roparting Pericd

3. Contract Number

91-AI

through
4. Conuractor (name, sddress) 6. Coniract Start Dare
6. Contract Completion Date
7. iamli'.unon 8. Reponing Category (s g., contrect: 8. Fiscal Yaars and Mrnths 10. Percant *
Number hing item or work breskdown 1981. 1982 1583 1984 1985 1986 1987 Complste
structure slament)
] b)
OND |JFM| AMT| JAS} ONDYJFM{ AMT| JAS]OND| JFM] AMJ| JAS OND| JFM| AMI| JAS OND|.JFM| AMJ|JAS | OND| JFM; AMJ] ;!mn-d Actust
Fv % ‘; g J Iv KLMN o? qQ
. . v 9
480 ASU : - vy v &
802 ENGINEERING 1 B
TECHNICAL SUPPORT ammand
11. Remarks
Milestone dates are based on Early Start and Complete. For available float see Log Sheets.
12. S » ot C. 's Project Manager and Osme

13. Signature of Government Tochnical Reprasantstive snd Oste
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PAGE ] OF }
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DOE Form CR31$
(n-18)
1. Conr. Identificstion 2. Reporting Period 3. Co Numbse
rse i CRYOGENIC SYSTEMS PROCUREMENT - MASTER SCHEDULE : ot rireet Number
4. Contractor {name, sddress) 6. Contract Start Date
6. Cantract Compistion Date
7. tdentification| 8. Reporting Category [e.g.. contract 0. Flscel Years and Months 10. Parcant
HNumbes . line item or work breskdown 1980 1981 1982 1983 1984 1985 1986 Complete
structure slement)
. ) b)
OND |JFM| AMI| JAS| ONDJJFM| AMT| JAS|OND| JFM| AMJ| JASOND| JFM| AMJ| JAS] OND| JFM| AMJ|JAS |OND| JFM| AMJ] ':'-MM Actus)
C
400 | C. B. CORES v vy v

401 MAIN AIR COMPRESSOR

<
< ¢l

-t

bim

11. Remarky

()
Milestone dates are based

on Early Start and Complete. For available float see Log Sheets.

13. Signature of Government Technical Representative end Date

*s Project Manager and Date

12. Signsture of C.
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1REPOHT DATE

CUNTRACT 00100 RUN 2AMARB2 00=1=04H7]
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Gas Systems

B. GAS SYSTEMS (WBS 1.3.2)

1. TECHNICAL SCOPE

The Gasification, Gas Treating, and Sulfur Recovery Systems constitute
the Gas Systems Area of the Demonstration Plant (see FigureA15).
Process descriptions for the Gas Systems Area (Area 15) are based on the

following subdivision of areas and processing units:
© GASIFICATION AREA

Dust Preparation Unit

Coal Gasification Unit
Wash-Water Treatment Unit
Raw Syngas Compression Unit
Shift Unit

Methanation Unit

°® GAS TREATING AREA

Se]eko] Unit

Diethanolamine (DEA) Unit

Ammonia-Sulfide Water Stripping (ASWS) Unit
Hydrogen Purificatian tinit (HP)

Liquefied Petroleum Gas (LPG) Recovery linit
Hydrogen Compression Unit

° SULFUR RECOVERY AREA

Claus Unit
Beavon Sulfur Removal (BSR) Unit

A simplified process block flow diagram for the Gas Systems Area is shown
"~ in Figure 15. Schematic diagrams for each processing unit are also provided.

Iv-22



Gas Systems

a. Gasification Area

Dust Preparation Unit (DPU)

The DPU receives the supplemental coal, if required, from the Coal Prepara-
tion Area, and the ash concentrate (KMAC) from the SRC Deashing Area. This
unit is being designed to provide the proper blend for the feed to the Coal
Gasification Unit.

As -shown in Figure 16, Kerr-McGee Ash Concentrate (KMAC) enters the
Gasification Unit battery limit at the KMAC Receiving Bunker. The KMAC is
humidified to obtain the proper moisture content for use as feed to the Gasifi-
cation Reactors in the Gasification Unit.

Supplemental coal enters the Dust Preparation Unit at the common Coé]

Dust Receiving Bunker. The coal is then blended with the humidified KMAC to
achieve proper mixing and the combined dust is routed to the Finished Dust
Bunker. The coal/KMAC ddst mixture'is conveyed via pneumatic pumps using
nitrogen as the conveying medium to the Service Bunkers in the Coal Gasifi-
cationAUnit.

Nitrogen used for conveying and bunker fluidization is combined after
use, fi1tered to remove dust, and routed to the Nitrogen Recycle/Solvent
Recovery Section of the Dust Preparation Unit. The nitrogen is compressed,
cooled to reCerr water and solvent condensate, and recycled for use in the

Dust Preparation Unit.

Coal Ga§jfication Unit

The GKT coal gasification process will be used to generate the makeup-
hydrogen required for the SRC Process, Naphtha Hydrotreater, and Expanded Bed
Hydrocracker Areas (see Figure 17).

KMAC/coal dust is conveyed by nitrogen from the DPU to the Service Bunkers
serving each Gasifier Burner. The KMAC/coal dust is then passed to the Feed
Bunkers from which the mix is fed, via variable-speed Screw Feeders, to one of
the four burners of each of three operating Gasification Reactors. In the
Gasification Reactor, solids are partially oxidized in the presence of oxygen
and steah, Slag leaves from the bottom of the Gasification Reactor. The raw
gas effluent is quenched and then cooled in a Waste Heat Recovery System
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Gas Syslems

(WHRS). The gas leaving the WHRS passes through a series of gas cleaning,
cooling, and washing steps. Particulate-laden water from the various quenching,
cleaning, cooling, and washing steps is sent to the Wash-Water Treatment Unit.
Slag is conveyed to the battery limits for ultimate disposal in the ash ponds
located in the Offsites Area.

Raw Gas Blowers move the raw syngas to the Raw Gas Holder in the Raw
Syngas Compression Unit.

rd

Wash-Water Treatment Unit

The Wash-Water Treatment Unit is being designed to remove the solid
material, fly ash and slag, from the water used in the Coal Gasification Unit
for the various quenc¢hing, cooling, and washing sheps (see Figure 18).

Wash-water from the Coal Gasification Unit and an overflow water stream
from the settling ponds outside battery limits enter a common enclosed Clarifier.
Vapors are drawn off from the waéh-water duct conveying line, as well as from
the air space in the enclosed Clarifier by faﬁs. Solids are separated from
the water in the Clarifier by gravity, and a sludge scraper rakes the settled
material into the settling basin from which it is continuously pumped to the
facility Ash Ponds. The clarified wash-water is passed over a weir at the
edge of the Clarifier into a discharge system from which it flows through a
Cooler to the Coal Gasification Unit. The plate-type coolers are back-flushed
periodically with claritied wash-water to minimize fouling resulting from

solids deposition.

Raw Syngas Compression Unit

The Raw Syngas Compression Unit is provided to boost the pressure of the
raw syngas from the Coal Gasification Unit (see Figure 19). The raw syngas
trom the Raw Gas Holder passes throuyh 4 single Electrostatic Precipitator for
the final particulate removal. The syngas is then compressed from atmospheric
pressure to more than 800 psig by a five-stage centrifugal machine. A Catalytic
Reactor is installed between the first and second stages of the compressor to
remove traces of NOx and 02 contained in the raw gas to prevent reactions with
sulfur species resulting in the precipitation of elemental sulfur. An after-
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cooler and condensate knockout pot are provided after the first four stages of
compression. Condensate from the knockout drums is combined and routed to the
Ammonia-Sulfide Water Stripping Unit (ASWS) in the Gas Treating Area. The hot
raw syngas leaving the final stage of compression is sent to the Shift Unit.

Shift Unit

The Shift Unit is being designed to convert most of the carbon monoxide

in the raw syngas to hydrogen (see Figure 20). Raw synthesis gas from the Raw
Syngas Compression Unit is combined with steam before entering a three-stage
shift section. A portion of this steam is generated in the Shift Unit, another
portion is imported from the Methanation Unit, and the final portion is imported
from the steam system of the Utilities Area. In a series of steps, the gas is
passed over a sulfur-resistant catalyst whereupon carbon monoxide and steam
react to generate hydrogen and carbon dioxide. Reaction heat generated by the
exothermic reaction is used to preheat the feed gas entering the first Shift
Converter and to generate steam. After use in the generation of steam, the
| preheating of boiler feedwater and CO2 waste gas, and final cooling, the

effluent from the third Shift Converter is sent to the Selexol Unit of the Gas
Treating Area for final gas processing. Condensat: separated from the gas is
depressurized to free the dissolved sour gas. The depressurized condensate is
then cooled and divided into two streams. One stream is sent to the Gasifica-
tion Unit and another is sent to the Ammonia-Sulfide Water Stripping Unit.

Methanation Unit

The Methanation unit processes the portion of makeup-hydrogen leaving the
Selexol Unit of the Gas Treating Area that is routed to the EBH Area and the
Naphtha Hydrotreater. The carbon oxides contained in this gas stream are
almost completely converted to methane (see Figure 21).

The sweetened hydrogen gas from the Selexol Unit, containing approx-
imately 3% CO, 0.2% CO2 and 1.4 ppmv of sulfur compound;, is preheated by the
effluent gas from the Methanation Unit and passed through a Zn0 bed for removal
of trace sulfur compounds. The gas is then passed through a methanation
catalyst reactor. The methanated gas, which contains only 20 ppmv of CO plus
COZ’ is cooled and then sent to the EBH Area and the Naphtha Hydrotreater.
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b. Gas Treating Area

This area processes the raw gas and sour water streams generated in the
SRC facility for the removal of acid gases (HZS’ COZ)’ as well as other minor

contaminants (e.g., HC1, NH,, and C0S). The acid gases are routed to the

Sulfur Recovery Area while ihe treated sour water is sent to the Wastewater

Treating Area. Liquefied petroleum gas (LPG) is recovered from the fuel gas
reject stream of the Hydrogen Purification Unit (HPU). The Hydrogen Compres-
sion Unit compresses the total hydrogen gas streams and delivers them to the

SRC Process Area and the EBH.

Selexol Unit

The Selexol Unit treats the high-pressure raw makeup-hydrogen stream
generated in the Gasification Area (see Figure 22). Initially, the raw gas
passes through an HZS Absorber where C02-saturated solvent selectively removes
HZS' The rich solvent is flashed twice before entering the HZS Stripper. The
vapors generated in the flashing steps are compressed and recycled to the HZS
Absorber. Steam is used to supply the energy required to regenerate the
solvent 1n the H25 Stripper. Acid gases are -senl Lu Lhe Claus Unit for sulfur
recovery. Cold, lean solvent removes CO2 from the desulfurized gas in the CO2
Absorber. The rich solvent is flashed twice before entering the CO2 Stripper.
The high=pressure fldash yds is recycled to the HZS Absorber. 002 is stripped
from the rich solvent with N2 in the CO2 Stripper. The gas mixture leaving
the CO2 Stripper is combined with the COz-rich, low-pressure flash vapors and
heated in the Shift Unit before being vented. The sweetened makeup-hydrogen
gas leaving the top of the C0, Absorber is then split. One part is routed to
the Methanation Unit in the Gasification Section and the remaining portion is
routed to the Hydrogen Compression Unit.

Diethanolamine (DEA) Unit

The DEA Unit treats a high-pressure raw hydrogen-rich gas stream and a

Tow-pressure raw fuel gas stream from the SRC Process Area; a low-pressure raw
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fuel gas stream from the Coker/Calciner Area; and a high-pressure raw hydrogen-
rich gas stream and a low-pressure fuel gas stream from the EBH Area. This

unit will be designed to remove hydrogen chloride, ammonia, hydrogen sulfide,

and carbon dioxide from the high-pressure and low-pressure gases (see Figure 23).

The DEA process is designed to treat high-pressure raw hydrogen-rich gas
streams and low-pressure raw fuel gas streams in high- and low-pressure absorbers,
respectively. The high-pressure raw hydrogen-rich gas stream is a combination
of two indépendent flash gas streams. One stream originates in the SRC Process
Area and the other stream originates in the EBH Area. The low-pressure raw
fuel-gas streams originate in the SRC Process, the Coker/Calciner, and Hydro-
cracking-Areas.

The sweetened high-pressure hydrogen-rich gas is split. A portion is
bypassed directly to the Hydrogen Compression Unit while the remaining portion
is routed to the HPU. The treated lTow-pressure fuel-gas is sent to the plant
fuel gas header. Both the high-pressure raw hydrogen-rich gas and the low-
pressure raw fuel-gas are scrubbed with water to remove NH3. The high-pressure
raw hydrogen-rich gas and the low-pressure raw fuel-gas then flow to the HP
and LP Absorbers, respectively, where acid gases are chemically removed by DEA
solution. The high-pressure gas leaving the top of the HP Absorber is washed
with caustic solution for final HZS and CO2 removal. The high-pressure rich
solution leaving the bottom of the HP Absorber is flashed and combined with
the low-pressure rich solution. The combined rich solution, containing the
acid gases removed from both the high- and low-pressure gas streams, is sent
to the DEA Regenerator. Acid gases are stripped from the solution by the
vapors generated by the condensation of steam in the Regenerator Reboiler.

The overhead acid gases are routed to the downstream Claus unit for the bulk

recovery of sulfur.

Ammonia-Sulfide Water Stripping Unit (ASWS)

This unit processes sour water originating in various units of the SRC-I
facility to remove hydrogen sulfide, ammonia, and some portions of other trace
contaminants (see Figure 24).

Sour-water streams originate in the SRC Process Area, the Raw Syngas
Compression Unit, the Shift Unit, the Coker/Calciner Area, the EBH Area, the
NEA Unit, and the Reavon Sulfur Removal Unit. Intermittent sour-water streams
also originate in the Hydrogen Compression Unit and Claus Units. The combined
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sour-water streams are sent to a flash drum where most of the dissolved light
hydrocarbons and some COZ’ HZS’ and NH3 are flashed and combined with the
overhead gases from the Stripper. 0il1 is separated from the water in the
flash drum and sent to the slop 0il collection system. Free-ammonia, HZS’ and
CO2 are stripped from the water in an Ammonia Sulfide Water Stripper. Lime
slurry is added to free fixed-ammonia in the water stream from the Ammonia
Sulfide Water Stripper. The free-ammonia formed is stripped in the ammonia
stripper by steam produced in the reboiler. Water leaving the bottom of the
stripper is cooled and then sent to the Wastewater Treating System in the
O0ff-Sites Area. The stripped gases from the top of the Ammonia Sulfide Water
Stripper are combined with the gases from the Flash Drum and settler and sent
to the Claus Unit.

Hydrogen Purification Unit (HPU)

The HPU comprises an 0i1 Scrub Section which removes heavy hydrocarbons
from the entering feed gas; a Feed Gas Drier which will remove moisture and
carbon dioxide; and a Cold Box which will separate lighter hydrocarbons from
hydrogen cryogenically (see Figure 25).

The rich scrub oil containing benzene and hcavicr hydrocarbons scrubbed
from the feed gas exits from the bottom of the 0il Scrub Column. After exchang-
ing heat in the Rich-0i1/Lean-0i1 Exchanger against hot lean oil from the 011
Stripping Column, the rich 0i1 is heated in the Rich-0i1 Heater and then fed
to the 0il1 Stripping Column to remove absorbed heavy hydrocarbons by stripping
with saturated steam. The lean oil flowing out of the bottom of the 0il
Stripping Column contains less than one ppmv of benzene and heavier hydro-
carbons. The lean 0il is cooled first in the Rich-0il1/Lean-0i1 Exchanger
against the rich oil from the 0i1 Scrub Column, and then by cooling water in
the Lean-0i1 Cooler. It is then pumped by one of the Lean-0il Recirculation
Fumps to the Uil Seérub Cotumn.

The overhead stream leaving the 0il Stripping Column is cooled in an Qil
Stripper Water Condenser. The condensed water flows to a Hydrocarbon Water
Decanter, and the uncondensed vapor is further cooled in an 0il Stripper
Glycol Condenser to condense most of the remaining water vapor and heavy
hydrocarbons, which then flow to the Decanter. The uncondensed hydrocarbons
are compressed by the 0i1 Stripper Vapor Compressor and then combined with the
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reactivation gas downstream of the Feed Gas Driers. An Aromatic Pump recycles
a small portion of the heavy hydrocarbons flowing out of the Decanter to the
top of the 0i1 Stripping Column as refiux to reduce the oil carry-over in the
column overhead. The rest of the heavy hydrocarbons are sent to the SRC
Process Area. The hydrocarbon-contaminated water from the Decanter is sent to
the Wastewater Treatment System.

The scrubbed gas is cooled against glycol, after which condensate is
separated from the gas in the Feed Condensate Separator. The gas enters one
of the three switching Feed Driers charged with molecular sieve where the
remaining moisture and carbon dioxide are removed by adsorption. The feed gas
then passes through a Drier Afterfilter to remove any molecular sieve particles.
before entering the Cold Box for the separation of hydrogen and light hydro-
carbons. Fuel gas from the Cold Box is sent to the LPG Recovery Unit.

- After the water and heavy hydrocarbons in.the feed gas are reduced to
levels sufficient to prevent freeze-out, the feed gas enters the Cold Box.
Here the feed gas is cooled to a low temperature against the returning product
hydrogen and fuel streams to effect separation into a hydrogen-rich gas and a
hydrocarbon-rich liquid. The hydrogen-rich stream contains approximately
86.5 mol %.hydrogen and 13.5 mol % of impurities consisting primarily of
nitrogen, argon, carbon monoxide, and methane. After warming against the feed
gas, the hydrogen-rich stream leaves the Cold Box.

The hydfbcarbon-rich 1iquid separated from the hydrogen gas is flashed to
reduce the temperature sufficiently to produce the desired cooling. This fuel
stream is then warmed against the feed gas and leaves the Cold Box.

The Feed Driers are operated on an 8-hr an-stream, 16-hr reactivation
cycle. The off-stream beds are reactivated with a portion of the fuel gas
from the LPG Recovery Unit. The reactivation gas is heated in a Reactivation
Stream Heater and passed through the off-stream bed. When removal of impurities
from the molecular sieve bed is complete, the bed is cooled by means of reacti-
vation gas cooled in the Reactivation Glycol Cooler and placed on-stream. The
saturated bed is then removed from service for subsequent reactivation. After
being used for reactivation, the low-pressure fuel stream is cooled in a
Reaétivation Aftercooler, and condensate is removed in a Reactivation Condensate
Separator.

The reactivation gas is combined with the Eemaining portion of the fuel

stream which is not used for reactivation and with the 0il Stripper vapor
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stream which has been compressed by the 0il Stripper Vapor Compressor. This
total stream is then sent to the fuel gas header.

Liquefied .Petroleum Gas (LPG) Recovery Unit

This unit recovers propane, butane, and a small amount of pentane from
the fuel gas reject stream of the HPU. The LPG is sent to the pilot gas
system and to storage, and the by-product fuel-gas stream is routed to the HPU
Unit and to the fuel gas header (see Figure 26).

The fuel gas reject stream from the HPU is first compressed in the L.P.
Feed Gas Compressor, then compressed further in the compressor side of the
Compander. The gas is then cooled and chilled by heat exchange with the
residue gas from the De-ethanizer. Heavier components in the feed gas are
condensed and the 1iquid fraction is separated and fed to the De-ethanizer,
while the vapor fraction is sent to the expander side of the Compander. As
the vapor expands isentropically in the expander section, its temperature is
lowered because of the extraction of energy as mechanical work. Thus, more
ethane and heavier components are condensed. This two~phase stream flows to
the top of the De-ethanizer, where it combines with the vapor from the top
tray. The resulting equilibrium produces reflux liquid for the De-ethanizer
and cold residue gas. The residue gas leaving the top section of the De-
ethanizer is warmed by the compressed feed gas and is then split. A portion
is routed to the HPU to be used as reactivation gas for the Feed Driers. The
remaining portion is sent to the fuel gas header. Specification quality LPG
is taken from the bottom of the De-ethanizer and pumped to LPG sLordge.

Hydrogen Compression

The Compression Arca consists of only the Hydrngen Compression Unit,
which compresses a portion of the makeup-hydrogen gas stream from the Selexol
Unit (SRC makeup-hydrogen), the bypass hydrogen-rich gas stream from the DEA
Unit, and the recycle-hydrogen gas stream from the HPU in separate stages (see
Figure 27). The SRC makeup hydrogen, the bypass hydrogen-rich gas, and the
recycle-hydrogen gas streams are then combined, and the total combined hydrogen

gas stream is delivered to the SRC Process Area.

IV-30



Gas Systems

C. Sulfur Recovery

Claus Unit

The Claus Unit processes the acid gases from the Selexol and DEA Units
and the ammonia-laden gas from the ASWS Unit. The unit will remove the bulk
of the sulfur contained in the acid gases and thermally decompose the ammonia
in the gas from the ASWS unit (see Figure 28). ’

The Claus Unit is a three-stage ammonia-burning plant. The NH3-1aden gas
originating in the ASWS Unit is combusted at high temperature in the front end
of the external combustion chamber. A portion of acid gas from the DEA unit
is mixed with the NH3-1aden gas such that all of the NH3

front end of the external combustion chamber. A smaller portion of DEA acid

is combusted in the

gas is sent to the in-line auxiliary burner. The remaining DEA acid gas and

the Selexol acid gas are mixed and sent to the second section of the combustion
chamber. The heat generated by the exothermic reactions is used to generate
steam. The gas leaving the Reaction Furnace flows to the first Sulfur Condenser.
From the first condenser, the process gas stream passes through three stages

of catalytic conversion. Each stage consists of an in-line Auxiliary Burner,

a catalyst bed, and a Sulfur Condenser. Condensed sulfur is drained to the
Sulfur bit. The tail gas from the last Sulfur Condenser is sent to the Beavon

Sulfur Removal (BSR) Unit for rEmoyal of the residual sulfur compounds.

Beavon Sulfur Removal (BSR) Unit

The BSR Unit treats the tail gas from the Claus Unit (see Figure 29)l
The tail gas is heated in a Reducing Gas Generator. Steam is added to
the generator to ensure adequate hydrogen production. Al11 sulfur compounds in

the tail gas are hydrogenated to H_ S in a catalytic reactor, and the gas is

then cooled before entering the Stietford portion of the unit. In that section,
circulating Stretford solution removes HZS from the gas. The gas leaving the
Tail Gas Absorber is vented to the atmosphere.

Vapors from the Sulfur Pit are blown into the Sulfur Pit Vapor Absorber
where they contact oxidized Stretford solution which partially removes sulfur.
The vapor effluents pass through the upper bed of the Tail Gas Absorber, where

they again contact oxidized Stretford solution. Reduced Stretford solution

IV-31



Gas Systems

from the tail gas, fuel gas, and Pit Vapor Absorbers flows by gravity to the
Reaction Tank and then to the Oxidizer Tanks. Reduced Stretford solution is
regenerated by oxidation with air. Sulfur is recovered as a slurry and pumped
to the Vacuum Filter. The oxidized Stretford solution is separated and recovered
from the Vacuum Filter. Sulfur cake from the Vacuum Filter is reslurried with
steam condensate. The reslurried sulfur is pumped to a Decanter where steam
injection melts the sulfur. Sulfur is removed from the bottom of the Decanter
and sent to the Sulfur Pit. The oxidized Stretford solution from the Vacuum
Filter and the Decanter is returned to the Balance Tank from which it is
pumped back to the absorbers.

The following is a tabulation of some of the major items of equipment 1in
the Gas Systems Area (WBS 1.3.2):

WBS 1.3.2.1--Gasification

R-15051 Gasifiers (3)

B-15051 Waste Heat Recovery Boilers (3)

$-15051 Raw Gas Cooling Washers (3)
TK-15041 GAas Hnlder

X-15201 E]ectrostatit‘Precipitator

C-15201 Raw Gas Compressor

R-15251 First Shift Reactor

R-15252 Second Shift Reactor

R-15253 Third Shift Reactor

WBS 1.3.2.2==Gas Treating and Hydrogen Purification Unit

T-15303 Treated Gas Wash Column
T-15304 HP DFA Ahsarber
T-15305 LP DEA Absorber
T-15306 DEA Regenerator
_ T-15401 HZS Absorber
T-15402 HZS Stripper
T-15303 CO2 Absorber
T-15404 CO2 Stripper
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T-15501
C-15551
C-15601

D-14600
$-14700
T-14710
X-14850

ASWS Stripper
Feed Gas Compressor

Hydrogen Compressors (3)

Feed Gas Driers (3)
011 Scrub Column

0i1 Stripping Column
Cold Box

WBS 1.3.2.4--Sulfur Recovery Unit

C-15701,21
H-15701,21
H-15706
V-15704,24
H-15800
v-15801
V-15806
FL-15800

Air Blower

Reaction Furnace
Stack.

Converter

Reducing Gas Generator
Tail Gas Absorber
Sulfur Decanter No. 2

Vacuum Filter
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GAS SYSTEMS
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Gas Systems

2. COST PLANS

The following cost plan data from the Original Baseline for the Cas
Systems Area, Work Breakdown Structure element 1.3.2 are included here for
reference and comparison. They were coordinated and compiled by the Interna-
tional Coal Refining Company (ICRC) based on engineering, vendor engineering
and equipment cost estimates and material take-off quantities developed by The
Ralph M. Parsons Company and Air Products and Chemicals, Inc., a construction
cost estimate developed by Stone and Webster Engineering Corporation, and a
Phase I and II support estimate developed by ICRC. This cost plan data did
not include any allowance for contingency.

The Cost Plans were presented in first quarter FY 82 and escalated costs
in the following formats:

Phase I - Level IV WBS Summary - 1lst Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1st Quarter FY 82
dollars
Organizational Breakdown Structure Summary - Escalated dollars

Phase 11 - Level IV WBS Summary - 1lst Quarter FY 82 dollars
. Level IV WBS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1lst Quarter FY 82
dollars
Organizational Breakdown Structure Summary - Escalated dollars

The escalated costs were developed using the following rates compounded
yearly: 10% for FY 82 and FY 83, 9% for FY 84 and FY 85 and 8% thereafter.
Escalation on equipment had been calculated based on a committed basis and
distributed on a cash flow basis.

~ During the Post-Baseline period, the capital costs in first quarter FY 82
dollars for the Gas Systems Area increased by $8.577 million--from $301.118
million to $309.695 million. The increase is partially due to the revised
capital costs resulting from the finalized Category B, C, and Post-Baseline
ECPs. In addition, the results of the revised bulk material takeoffs in the
Dust Preparation and Gasification Units were allowed to supercede the ECP
results in these units.

No attempt has been made to escalate the revised costs or to develop new
cost plans because of the lack of a definitive project schedule and agreed
escalation factors. '
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irmgrnotonut Cosl Auhning Compuny

REVISED

BASELINE ESTIMATE
PHASE { & PHASE I

AREA and CONTRACTOR B. M, Parsons DATE 1983
wes LEvEL _1:3:2 wumser __400 REVISION NO.
WES ELEMENT TITLE __Parsons Area Summary PAGE
1st QTR FY82 (THOUSANDS)
FINAL BASELINE
ITEM LABOR MAT'L TOTAL
MH $ $ $
AJC PURCHASE 64307.5 04307 .5
EQUIP PURCHASE (1 735.7 775
CM/C I FRecT 79372364 T 68419 GT0E T
SPARE 1
ICRC o aRTS f
TOTAL EQUIP 279.3 — 2364.1 1 71885.1 2ac 2
Sie & Earthwork 115.2 1439.8 | 2817.5 47575
Concre e 431.7 5453.7 | 2925.9 8379.6
Structurgdl Sivel 232.9 3618.8 9974.8 135856
Piging 992.9 15904.5 [ 33737.7 49642.2 :
Electrical 504.3 7381.4 8876.6 16253 .0 :
[nstrumedtution 239.3 _368%. 10720.9 14406 .¢
Architectural, .
Painting, and - .
Insulation 217.6 3187.3| 2986.3 6x73.c:'
SUBTOTAL - BULKS 2733.9 40671, 72039.7 132710,
TOTAL DIRECTS _ 3113.2 | 43035.30143924.8 126960 1.
Distributabics & . ~
LAchreets 799.5 26444.6 | 17381.0 43325." .
TOTAL DIRECTS
& INDIRECTS 3912-7 6947919 16‘130508 2 85 /
Prase1 3035070 qU390. 3
AIC - Vendor .
Engr. Engr’y 4530.0 452 O'
Phase |1 117234.3 1123651
Phase | 378.0 378.0 1
CMIC et 10.5 §329.1 | 2223.0 6t5e.1
TOTAL ENGINEERING ' [
+ CM/C : 10.5 56331.4 | 6753.0 63084.4
\CRC Phase | 9778.0 9778.%,
Phase 1 6047.0 £047.0:
SUBTOTAL 15825.0 158°2.0
CATEGORY 8 ECP’s L
CATEGORY C ECP's ]
SUBTOTAL - OTHER 15825.0 135250
ESCALA.| Phase ! !
TION Phase 11 1
CONTIN-| Phase ! 3
GENCY | Phase i {
POST MECH MODS ;
SUBTOTAL — CONTINGENCY -
GRAND TOTAL 3923.2 |141636.3 {168058.8 30969571 °

FORM 9637 (3/82)
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U. S. ‘DEPARTMENT OF ENERGY

Level IV WBS Summary

BASELINE PAGE OF
DOE r:'-'»"cn-nw Phase | s e
' Pemonstration of the Solvent Refined Coal Proczess * BRKEUS P8bRO3054
3. Contractor insme, sddress) 4. Conusct Stert Deote
Intarnational Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comglstion Dete
Allentown, PA 18001
8. Vdentitication | 7. Reposting Category {0.g.. contract line 10. Planned Current Fiscat Yesr
Number item ot work braskdown structure FYaz2
siemem)
FY80 Fysl 0 R D|J FIM AlM J 1 A ]S |Total FYB FY83 | FY84 FY85 Total
1.3.2 Gas Systems
1.3.3.1T |GasiFfication 22 4910 | 815] 684 29T 3531 A3 437 452{ 417 389392 | 387 I7 5425 5357 835 - 16554 |
1.3.2.2 |Gas Treating 13 1060} 1231 173} 2821 301} 329 472] 348[365] 367[ 365 430] 42 3980 435 852 - 10281
1.3.2.4 |Sulfur Recovery 3 1451 36] 571 sl 1021 114 11s8[ T24] 180 123] 121 ] T21] 121 1303 1273 223 - 2947
1.3.3.5 }Area Management 1490 2752 295] 3891 506 | 622] 693 709 733[ 749 776{ 7791 745 729 1725 nmaY 1725 30 17803
.3.2.6  }Engineering Tech. Support - 2] NI 41 191 34 28] 62| 125] Y25[ 1321 128] 146 814 178 - - N84
Parsons Fee 91 297 ] 4an] ed 83| 107] 121 Y24} 128[ 131 127[ 127 127] 12 1300 110 264 3 3055
APCTGE A T 12 k] q 12 3 1 )| 4 A 3] TI6] 1 [1] 214 3 - 336
Category B EEP:, - - - 4 - - 4 -1 7 74 T 75| 76| 76l LLE] 178 155 2 1034
Total 1.3.2 1640 9768 |1323] 136901259 [1507] 171918901 1922p043 1986]4995 2028]2021] 21062 | 16982 4107 | 35 [53094
Escalation - - - 4 -1 36] 44 42| 94 100) 99| 150 150 147 858 2369 1027 13 4267
Total 1.3.2 - Escalated 1640 9268 [1323]1369125911543] 17611932 2014p143[2085P145 {2178/ 216 21920 19351 5134 48 57361
16. Remarks Dollars Expressed {in]tl. Cout Plan Dute
Thousands - lst Qtr.|March, 1982
FYg') ﬂnll:rg
18. Signeture of Contrscior s Project Menegnr and Dste 19 Signature ol Conwracior’s Authorized Financial Reprassnistive end Date 20. Signsiure of Governmant Technice! Repeesentative snd Ders

SIS L A e o e s e, e
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U. S. DEPARTMENT OF ENERGY

Level IV WBS Summary

BASEL INE FAGE  oF
coE F‘T.r;\.::ﬂ-""’ Phase 1 1o
“Bemonstration of the Solvent Refined Coal Process " GR-KES - TBoro3054
3. Contractor Ineme, sddresyd 4. Contract Start Dete
International Coal Refining Comgany 10 July 1978
P. 0. Box 2752 8. Contract Completion Date
Allentown, PA 18001 .
8 tdentification [ 7. Reporting Category {8.g.. contrect dne 10. Planned Curren] Fiscal Year
Number :::\nwmro'l bres kdown strueture 1 FYBZ
| FY80 Fysl 0 N oiJd FIM AlM J 1 J A | S [Total FYB FY83 | FY84 FY85 Total
1.3.2 _Gas Svstems
.3.2.1 ] Gasification _22 491 q.684] 2911 361] 439]446 [ 4721 437 408] 421] 416 406 £596 6065 1056 - 17649
.3.2.2 | Gas Treating 33 10600 123 173 282 3081 3331480 365| 384 386] 393462} 460 4149 4976 1065 - 11283
.3.2.4 1 Sulfur Recovery K] 1459 34 57y €1 1057 121) 121 13n] 186[ 13G] 130 130] 130 1357 14H 279 - 3238
.3.2.5 | Area Management 1490 2752 299 389 56 637f 711} 727 | 763] 786 814] 838 800 761 8055 4663 2157 41 19158
.3-2.6 ] Engineering Tech. Supporg - 921 1} 4 4 191 32| 30] 65] 131] 131] 142[ 135] 157 861 203 - - 1156
Parsons fee 91 2971 49 60] &3 110] 124[ 1271 134] 134 133] 1371 137] 134 1357 1257 330 [} 3336
APCI G R A 1 12 ] I 3 i 1 | [ 4] 18] 13 69 245 LS - BY |
Category B ECPs - - - 1 - -] -]1.m] 79 79] 8m 80j 82 476 488 193 k] A 1160 ]
Total 1.3.2 1640 9268] 13231369} 12591543 176101932 [2014{ 21432085 | 2145p178 2168 21920 19351 5134 48 57361
16, Remarks DolTars Expressed 1n]17. cow fun Dete
Thousands - Escalated March, 1982
- Dallars
18. Signsture of Contractor’s Project Manager snct Deta 18. SignaiLre ol Contractor s Autharized Financist Representaiive and Date 20. Sipnsture of Government Technical Rapsesentstive and Dete
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U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Summary p.ce

BASELINE OF
. DOE r;:-f;‘.::o- 211P Phase 1 imm g
é';r'):;c'\'s "'"ﬂ'é"r? of the Solvent Refined Coal Process * WJKCU?%RMOSQ
3. Contractor iname, sddvess} 4. Contract Suart Dete
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comptstion Dsts
Allentown, PA 18001

8. tdeatihication | 7. Reporting Category 1s.g., contract line

10. Plannad Current Fiscal Yoor

Number e or work braskcom wructure FYg82

FY80 Fysl 0 I N DlJ J FIN A 'N JlJ A, S |Total FY8A FYB3 | FYB4 FY8s Total
Parsons 1310 4295] 504] 760]1049] 13551529 1566]1618 | 165811608 [1602] 16041577 16428 13903 339 33 39308
Atr Products 16 971 14 121 76] 1 6 41 10| 26| 277 104 107 410 1433 269 - 2275
Rust Engineering Services - 69] 1o 9f 10 ' 9 9 q 10 9 101 10 [:] 11 98 93 - 371
Stone & Webster - - { - - { - 4 - - 48] 48] 1§ 1§ 176 229 23 - 378
ICRC 314 4807] 79 588] 124 124 175 .311 216] 292| 220 233] 223 238 3538 891 228 - 9778
Category B ECPs - = ) S I S N 8 I . DO : 3 g1 438 I S 9 Lk
Total 1.3.2 1640 9268] 13231369 {1259 15041719] 189011922 | 204301986 |1995] 20242021 21062 : 16962 4107 3% 53094
Escalation - - 4 - 43 %2 A2 977 1oy 99| 150] 150 147 858 2369 nez7 13 q257
Total - Escalated 1620 9268) 323 113691259 154'31761 19342014 [2143p085 [2145] 21742168 21920 19351 5134 48 57361

16. Rarmerks

DoTTars Expressed 1n [17 cou Pan Dete
Thousands - lst Qtr. | March, 1982
EYB2 Nollars

18. Signmture of Contractor 't Project Manager snd Date

19 Signsture of Contractor’s Authorized Financisl Hepraentative snd Date

20. Signature of Governnwnt Technical Regremnistive and Dets
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U. S. DEPARTMENT OF ENERGY Organizational Breakdown Structure Summary PAGE oF

BASELINE
DOE "oln'v’vn.::n-!)"’ Phase | Lo sers
" Gemonstration of the Solvent Refined Coal Frocess * GeKEUE8br03054
3 Contractor Insme, address! 4. Contract Seert Dste )
International Coal Refining {ompany 10 July 1978
P. 0. Box 2752 5 Contract Camaletion Dets
Allentown, PA 18001
8. Identification | 7. Reporsing Category (e.9.. corvact ine 10. Planned Current Fiscal Year
Number l.n‘:r:::";mk breskdown structuie FY82
FY8) FYg1 0 N Did FIM ALM JidJ AlS lTotal FY8Y FYB3 | FYB4 FY85 Total
Parsons 131 42949 564 | 760] 10491389156 711604 [1698] 174816877 17231723 [16¢4 17139 15884] 4172 45 42845
Alr Products 16 97 2| 12 17 6 4 4] 1% 28] 29 112] 14 430 163 337 - 2517
Rust Engineering Sarvizes - 69 10 9] Iq 9] Iof 10] 1In q 1] 11 8 8 114 13 113 - 15
Stone § Webster - -1 -1 - 4 -1 4 - - {50 5% 16| I T4 261 2B - 173
ICRC ] 312 4807 732] 588| 124 128] 178 314 | 224] 303 23! 250 239] 255 3627 368 285 - 10001
' [
Catecory B ECPs - - - - 1 - 4 -1 M 74 78] dy 80| =0y 75 LEE 193 3 TIEN
Total 1.3.2 ) 1640 926813123 [1369] 125915431761]1932[2014( 21432085] 21452178 2168 21920 1935]] 5134 48 57361
18. Remarks DoTTars Expressed 1n]17. Cost Pen Dete
Thousands - Escalate{ March, 1982
Dollars :
18. Signature *f Contracier's Project Menager sad Dete 19. Signstaee of Contracion™s Authorized Finsncisl Represeniative and Dam 20. Sgnature of Government Technical Repressntative snd Date




GG-Al

U. S. DEPARTMENT OF ENERGY

Level IV WBS Summary

BASELINE PAGE OF
DOE F‘T.T.::R-S"P Phase ll :-::“..-
1. Contract identificstion 2. Contract Number
Demonstration of the Solvent Refined Coal Process DE-ACO5-780R03054
3. Congractor {name, sddveps) 4. Contract Start Date
\nternationa\ Coal Refining Company 10 July 1978
P. 0. Box 2752 B. Contract Comglstion Date
Allentown, PA 18001
v Saaal Ll e Ao Sl il Iy o
elament} Fiscal Fiscal
Yous Years FY83 FY84 FY8% FY86 FY87 FYas TOTAL
1.3.2 Gas Systems N -
1.3.2. Gasification 7923 30290 72946 34074 2518 - 157751
1.3.2.2 Gas Treating 6948 12314 24427 14110 985 - 68784
1.3.2.4 Sulfur Recovery 5121 414 8815 4710 90 - 20250
.3.2.5 Area Management 499 2038 5341 5785 1498 - 15161
1.3.2.6 Engineering Tech. Support 52 - - - - - 152
Parsons Fee 100 227 263 209 109 - 908
APCTGR A - - 473 15 12 - _500 |
Category B ECPs {2927) (2881) {6077 {3347 (250 - (15482)
'Totcﬂ 1.3.2 37816 43402 106188 55556 5062 . - 248024
Escalation 5304 8020 35918 25041 27170 - 77053 _
Total 1.3.2 - Escalated 33120 51472 142106 80597 7832 - 325077

16, Remshs

Dollars Expressed in

Thousands - 1st Qtr.
£Y82 Dollars

12. Cost Pian Dute
March, 1982

18 rSignsture of Contracior’s Project Manager and Date

19. Signsture of Contractor s Autharized Financis) Reprosentative and Oste

20. .Sgnoture of Governmeni Technicel Repressntative snd Dete




9G-A1

U. S. DEPARTMENT OF ENERGY

Level 1V WBS Summary

BASELINE PAGE OF
0oL . f):;a-uw Phase 11 1o soencras
1. Conwect Mentificstion 2. Contract Number
Demonstration of “he Solvent Refined Coal Process DE-AC05-780R03054
3. Conrecior inams, sddreys) 4. Contrect Siait Dare
internatlona\ Coal Refining Company 10 July 1978
P. . Box 2752 8. Contract Comglsyion Date
Allentown, PA 18001
8. Identilication | 7. Reporting Category le g.. contract line 8. PManned 2. Actusd
MNumber item or work brsakdown struct 410 Prlor Prior
slement ! Fiscal Fiscal -
Yew) Years FY83 FY84 FY85 FY86 FYg8z FY88 TOTAL
1.3.2 Gas Systems »
 1.3.2.01 Gas{fication <0413 35822 97743 49432 3890 - 207300
1.3.2.2 Gas Treating 19351 14579 32518 20457 1521 - 88426
1.3.2.4 Sulfur Recovery 5842 785 11939 6845 292 - 26703
1.3.2.%5 Area Management 570 2552 1275 8469 2333 - 21193
1.3.2.8 gnginearing Tech. Support 8] - - - - - 174
Parsons Fee 114 293 360 309 174 - 1240
APCT GA A - - 544 22 20 ~ -
Category B ECPs 13344) (3599) (3273) {4937 {398 - (20551)
Total 1.3.2 43120 51422 142106 ! 80597 1832 - 325077
15. Romerks Dollars Expressed in [172. Cou Pan Dete

Dollars

Thousands - Escalated

March, 1982

18. Signsture ol Contrector ‘s Project Manager snd “ete

19 Signature of Contractor 's Authorited Finsncial Representative and Date

20. Signature of Government Fechnicel Representative snd Date




LS-Al

U. S. DEPARTMENT OF ENERGY

BASELINE Organizational Breakdown Structure Summary PAGE OF
DOE r‘?..:"::n-uw Phase 11 p—
t. Comroct Identilication 2. Contrect Number
Demonstration of the Solvent Refined Coal ?rocess DE-ACO5-780R03054
3. Conjractor {name, sddveysh 4. Contrect Start Oate
internationa\ Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comgplstion Date
Allentown, PA 18001
Rl oy e el B N
slemen Fiscal iscal
ot Vews Yeurs Va3 V84 FYa5 FY86 FY8T FY88 TOTAL
Parsons 38745 26113 4482 2357 1250 - 72972
Alr Products - - q003 L] - 81606
JCRC 973 2056 — 3018 - - - 517
SWEC Z5 LS TNI792 545 7988 = B35 |
Cateqory B ECPs {2927} (2881 (6077 {3347 {250 - {15482)
Total 1.3.2 37816 33302 1 95550 062 - 248024
Escalatfon 5304 | 8020 35918 25041 2710 - 77053
Total - Escalated 43120 51422 142106 8N597 1832 - 325077
15. Remerl.s Dollars Expressed in

Thousands - 1st Qtr.

17. Cout Plan Dete

EYB82 Daollars

l
March, 1982 Y

18 Signature i Contractor’s Projsct Mane gar snd Dete

‘119. Signsturs of Contractor's Authorlzed Financis! Reprereniative snd Date

20. Signsture of Government Technicel Representative snd Dale




8G-Al

U. S. DEPARTMENT OF ENERGY

Orjanizational Breakdown Structure Susmary

BASELINE PAGE oF
DOE F‘;-'l’n.fﬂ-ll!P Pha se 'l S
1. Conurect identitication 2. Contract Numbaer
Demonstration of the Solvent Refined Coal Process DE-AC05-780R03054
3. Conpractor ineme, sddveps) 4. Contract Start Date
nternational Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contrsct Compietion Dete
Allentown, PA 18001
8. identificstion | 7. Reporting Cetegory le.g., contract line 8. Pisaned 9. Actusl
Number l.l‘m.rwl breshdown strucawe :,l?:.l :‘;' .
Yewrs Yasrs FY83 FY84 FY8%5 FY86 FY Fyss TJOTAL
Parsons 44256 30176 2736 387 1 - B5%17
[ Kr Products - - 1606 13 < 3857
TCRT TR 2089 — 3018 = < - (281
_SWEC 1191 2275 137019% 8192 615 - 249040
Category B ECPs {3344 (3599 (273 (4931) (394) - (20551)
Yotal 1.3.2 33120 51422 142106] 80597 1833 - 328077 |

15. Remerks

Dollars Expressed in {17 Con Pan Dete

Thousands - Escalated
Daollars March, 1982

18. Signature of Contractor's Project Menager and Tete

19. Signsture >f Centrecios’s Authorized Financlal Representstive and Date

20. Signsture of Government Technicsl Representative end Dete




Gas Systems

3. MILESTONE SCHEDULES

The original Project Master Schedule, included here, showed significant
design and procurement milestones for the Gas Systems Area, WBS element 1.3.2.
A bar chart format graphically depicted the scheduled predicted and actual
occurrence dates; it was supported by a computerized tabulation of the same
data. This information had been extracted electronically from the Intermediate
Schedule which was developed by ICRC and The Ralph M. Parsons Company. The
basis of the Intermediate Schedule was a detailed logic network schedule which
was developed by The Ralph M. Parsons Company to control internally its portion
of the SRC-I project.

The schedule included DOE imposed restraints on the beginning of purchasing
activities. It indicated the completion of Phase I work in September 1984,
the beginning of construction in May 1984 and a mechanical completion date of
August 1986.

The time durations for the original project-activities can and should be
considered in the development of any new preliminary schedules since there is
no current shcedule for the resumption and completion of the SRC-I Project.

Iv-59



09-A1

U.R D=~ ** NTOF ENERQY:

PaGEl oF 1
ooe ':_"“.f““‘ MILESTONE SCHEDULE AND STATUS REPORT (o s
1. Contract Identihication 2. Reporing Period 3. Contrsct Number
GAS SYSTEMS - MASTER SCHEPULE B through
4. Contraztoe (narne, sddress) 6. Contract Start Date
8. Contract Complation Date
7. identilication | 8. Reponing Category le.g., contracy 9. Fisca) Yrars and Monthe . 10. Pescant
Number Ying item or work breskdown 1981 1982 1983 1984 1985 1986 1987 Complete
structure dement) )
1 . ) b
OND [TTM| AMT} JAS| ONIYIFM] AMI | JAS{OND| JFM| AMJ| JAS OND| JFM| AMJ|.JAY OND| JFM| AMJ|JAS |OND| JFM W;Iu\noﬂ Actuat
D TJT KIHILT N O, P, Q
300 GASTFICATION v Hg’g w wv v v
ﬁl‘l-l-l-l-l -.-n-mnmwﬂ
[ 1 R 1 1 T, HT O,
301 GAS TREATING ¢ B 8 § EOR S SR V¥ 7 Rl
|- W8 §§ 1 AN ASNANRANR AR ADG LSS S -A
302 | SULFUR RECOVERY v v v v v AR R
Lmoismesmiunswmsmnsmms, rmd
ENGINEERING sr47 3 g
15, Remarky

Milestane dates are tased on Early Start and Complete. For available float see Log Sheets.

12. Signarure of C

‘s Projact M

and Dets

13. Signsture of Governmant Techaical Representative snd Date




q-

DOE Form CR41$

(t-19)

U.S. DEPARTMENT OF ENERGY
MILESTONE SCHEDULE AND STATUS REPORT

PaGE 1 of 1

Ponee arv RO
Covac me s

=

. Cantract tdentification

GAS

SYSTEMS PROCUREMENT - MASTER SCHEDULE 2 Reporting Fariod

3. Contract Number

through
4. Cont-actor {name, address) 6. Coniract Start Dare
6. Contract Complation Date
7. Ideniihication | 8. ﬁmnina Category la.g., contract 9. Flicat Yoers and Monthe 10. Percant
Numpw tin itam of wo-k braskdown 1980 1981 1982 1983 1984 1985 1986 Complets
siructure element)
»} b)
OND |JFM| AMJ{ JAS| OND{JFM| AMI| JASJOND| JFM| AMJ] JAS OND| JFM| AMI| JAY OND}! JFM| AMJ}JAS | OND| JFM| AMJ|Planned |Actum
A B U E
350 DISINTEGRATOR v . v v .VA
Ta.l [ ¥y ¥¥ /Wy ¥V -§V OV SV 9% ¥V OV BV TV WU FU UV OV VU VUV
A B 14 —
351 GASTFICATION REACTORS l v v v ‘a
A4.AER i 1
. B €
352 WASTE HEAT BOILER A v v v
ERISBASE IR I A IERISSANR AN ALN AN I NN ISR AV IV LI EL I N SR ANRAGR IS A DR
LY g A9 - |
353 NZ COMPRESSOR v v - 9
nmnnunlunm-mxné
A g C 19
354 HZS COMPRESSOR L.I-ﬂl-: . . J‘I-ANLVA
) v v ]
373 FEED GAS COMPRESSOR é|u||n|-|-|-|u|-l-l-lnl-vl-l-lﬂll-!--lul-lﬂl-A
11 Remarks

Milestone dates are based on Early Start and Complete.

For available float see Log Sheets.

12. S.gnature of Contrsctor’s Projact Manager snd Date

13. Signature of Governmaent Technical Represantative and Dats




¢9-A1

IREFPORT DATE

CUNTRACT 00

10CTsl CHITICAL PATH

100

RUN  26MAKAR V0-1-4AR2]

REPORTING ELEMENTS GAS SYSTEMS = GASIFICIATION

I »

304al
30041
300cC
3oun
300F1
300G
JUUHL
3001
30041
vkl
3ooLl
JuomMl
JOON
3voo
Juup
Jooa

MiLE

STONE

RGN
HGN
157
2nNb
H3N

PROC DSGW - SYNGAS COMPR
DETAILED DSGN = SHIFT
M/SR

M/SR

PSAR = S-JFT

COMPL PSAR

187
END

SIGNIF CUNSTR PKG = SHIFT
PH 1-GKT

DUST PREP=1ST CONSTR PKG AWARD (S5/C)
SWITCH YARD - BGN STFEL . ERECTION
SHIFT FEFD = HGN PIPF

SWITCH YARD=RGN FLEC

COMPL STFEL FRECTION

COMPL PIPE

COMPL ELFC

MECH "COMPL

0 16 RECORDSy TOTAL ACTIVITY WEIGAT =

ICRC MASTER SCHEDULE =

EARLY
PLAMNED

23JUNBO
3nlT80
2JuLsl
s80CTye
23 J)AnR1
21SEPBI
2544GR3
JAYRHES
4MAYBA
21aUGH4
é50LTHe
12SEPH4
12DECHS
24NDVE6
INDVE6
24NUVB6

WBS ELEMENT #1

ACTUAL
DATE

23JUNBO
030CTHU
v2JuLsl

23JaNA1

INTEFRNATIONAL COAL REFINING COMPANY

REV #0]=U

' CURKENT
PLANNEC

23JUuE0
30C780
2JuLes)
80CTA2
23JANS]
21SEP83
25AU583
3JAP3BS
4MAYBS
21AUSAG
250Ch 84
125EP34
120EC35
24NOV36
INOV3E
24NOV36

1.3,2,1

LATE
PLANNED

3NOvV8e

1 7TJANAL

" 1TJANAS

TAPRAS
25JuNBe
15JANRS
22 JUL RS
12AUGAS
23SEPAL

6AFRET
24N0Vas

6APRAT

REPORT 60

COMMENTS

PAGE

1

UNITsDAY



£9-A1

1

0

REPORTY DATE

CUNTRACT 00100

HEPOKTING ELEMENTA GAS SYSTEMS - GAS TREATING

10CTH1

CRITICAL PATH

KUN 26MaR82

vu-1-4821

INTERNATJONAL COAL REFINING COMPANY

ICKC MASTER SCHEDULE - REV #0l=U

1D w MILE
STONE
301a1 BGN PRDC OSGN - LPG
Jolnl AGN DETAILED DSGN = DEA
3ulc 1ST M/S5K
3010 2ND M/5R
301D 2ND M/S5R = HPU
30181 RGN PSAR = SELFXQL
3016 COMPL 2SaR i
301Kl 18T SISNIF CONSTR PKG = HPU !
3011 END PH [~ASWS
3ol END PH [-HPJ
30141 DEA/ASHS=~1ST CONSTR PKG AWARD (S/C)
KITRY 9} DEA/ASHS ~ AGN STFEL ERECTYION
3ol COMPR/LPG/H?1} = BGN PIPE
3J0imMl COMP/LPG/HP J=-BGN FLEC
3uln COMPL STEEL ERECTION
3vlo COMPL PIPE
Jolp CUMPL ELEC
uvla MECH COMPL

18 RECORDS» TOTAL ACTIVITY WEIGHT =

EARLY ACTUAL CURKENT
PLANNED DATE PLANNED
23J4UNBO 23JUNBO 23JUNBO
11UL80 11JUNBO 11JuUL80
22nEcal 22DEC8]
4JANB3 4JANK3
28FERB) 26FERB3
BMAYE] 08MAYH] 8MAYBI
HNOVE3 aNOVB3
27TMAYR3 27MAYR]
14SEPBS 14SEPBS
8NOVB3] aNOV83
294UNB4 29JUNBS
20CT84 20CTR4
aFEBHS AFEBBS
4FEBAS 4FERSS
29aUGHS 29AUGAS
1¢HAY 86 12MAY86
24NECHS 24DECAS
12MAYH6 12MAYB6

WBS ELEMENT 83 1,3.2.2

LATE
PLANNFD

" 2FERAI
21UUNBS

4MARAS
230Cva4

THARBS

AMARAS
2B6APRAS
24 JUNBS
12NOVAS
10FERHBG
2lmayas
1SSEPB6
23UANBT
23JANRTY

REPORY 65

COMMENTS

PAGE

1

UNIT=DAY



1HEPDRT DaTE

10

CUNTHACT 00100

Clol CHITICAL PATH

RUN  26mAKA2 0)=-i-4821)

HEPORTING ELEMENTT GAS SYSTEMS = SULFUR RECOVERY

v9-Al

In »

302A
3IVZ2R
Jouzc
3uén
JUeZF
Ju26G
JU2H
Jo2y
Jued
Juek
kK{Ir{®
JumM
302N
3020
3oeep
3ueq

MILE

STONE

AGN
AGN
187
2N0
AGN
comp
17
END
SULF
SULF
SULF
SULF
SULF
SULF
SULF
SULF

16 RECORDSYy

PRUC DSGN = SULF RECOV
DETAILED DSGN < SULF RECQV
M/SR ~ SULF RECOV.
M/SR = SULF RECOV
PSAst ~ SULF RECOV
L rSaR = SULF HECuV
SIGNIF CONSTR PKG = SULF RECOV
PH [=-SULF RECOW

RECOV~<1ST CON3TR PKG AWARD (S/C)
RECOV = BGN SFFEL ERECTION
RECOV = RGN PIPE

RETOV-H6N FLEZ

RECOV = COMPL STEEL ERECTION
RECOV = COMPL PIPE

RECOV = COMPL ELEC

RECOV = MECH LOMPL

TOTAL ACTIVITY wEIGHT =

INTFRNATIUNgGL COAL REFINING COMPANY

ICRC MASTER SCHEOWLE - REV #0l-U

EaRLY
PLANNEU

240CTHO
louuLsl
1T0ULB])
nseEr82
14aUGAY
10JUNB3
3APRAG
9,JULB4
3)pCT84
24DECHS
23 JANBY
23.)ANBS
15AUGHS

3 JANHSE
1inOVvES
1D .)anB6

WRAS ELEMENT w1

ACTUAL
DaTE

240CTno
104ULH1
17JUL B

14AUGH]

CUHRENT
PLANNED

260CT80
1o04uUL81
179ULB1
asepra2
16AUGH]
10JUNB]
3aPRAs
9JUL 8BS
300CT84
28DECA4
28.JANBS
23.JANKS
162UGHS
3 JANBG
11NOVAS
10JANBG

1.3,2,4

LATE
PLANNED

JlaugHl

15MAYRS
15MAYAS
12NOVAS
230CTAS
2IDECAS
23MAREH
13mARE6
18AUGA6

S5JANRT

5JAN8BT

5.JANAT

REPORT 70

COMMENTS

PAGE

1

UNIT=DAY



S9-AI

1

0

REPORT. DATE 10CTAL  CRITICAL PATH

CONTRAZT voluv RUN  ZAMANBZ VU-1-~4A21

INTFRNATIONAL COAL RFFINING COMPANY

[CRC MASTER SCHEDULE = REV #0)-U

REPORTENG ELEMENTI GAS SYSTEMS = ENG TECHNICAL SUPPORT

In # MILE

STONE
Auinl RGN DSGN SUPPORT PHNGHRAMS = GAS SYS
CLRE] AGN OPER SUPPUK PROGRAMS = GAS SYS
A03C COMPL DSGN SUPFORT PROGRAMS<GAS SYS
auin COMPL OPFH SUPPORT PROGRAMS-GAS SYS

4 RECORDSs TOTAL ACTIVITY WEIGHT =

0

FARLY

PLANNED.

10CTyl
19nCr82
29aPKHA)

29MAYBT .

WBS ELEMENT wt

ACTuAaL CUKKRENT
nDaATE | PLANNED

10CT81
1900782
29APRB3
29MAYRT

1.3.2.6

LATE
PLANNED

01AaUG8)

2TLECAW

10DECB?

REPORT 16

COMMENTS

"PAGE

1

UNIT=DAY



99-Al

IREPORT DATE

CUNTHACT Vo

10CTyl CHITICAL PATH

100 HUN  264ARH2 VU-1-6A21]

REPORTING ELEMENTS GAS SYSTZMS = GASIFICATION

In » MILE
STONE
350a DISINTEGRATOR = [SS MECH SPEC
3508 DISINTEGRATOR = [SS P,0/K3N VDR ENG
350C NISINTEGRATOR = ZOMPL VNDOH ENG/AGN FaAB
IS0E NISINTEGRATOR - JEL TN SIIE
0 4 RFCORDSs TOTAL ACTIVETY WEIGHI =

INTFRNATiIONAL COAL REFIMING COMPANY

[CRC MASTER SCHEDULE - RFV #01=-U

EARLT
PLANNED

TJ4K82
6nELCE2
16MARSB3
22JUNB4G

PROCUREMENT

ACTUAL CURRENT
DATE PLANNED

TJaNR2
6LECAR
16M4R83
22JUNB

DISINTEGRATOR

LAYE
PLANNED

70CTAR2
22APRRK)
2AUGS)
19JUNBS

REPORY 61

COMMENTS

PAGE

1

UNIT=DAY



£9-A1

1REPORT DATE

10CTel  CRITICAL PaTH

CUNTRACT 00100

HUN 26MARH2 uu=-1-4821

REPDRTING LLEMENTI GAS SYSTEMS = GASIFICATION

I .

351a
3514
3sic
351E

MILE
STONE

GASIF
GASIF
GASIF
GASIF

REACTORS = [SS MECH SPEC
REACTORS =~ ]SS P,0O/AGN VNNR ENG
REACTORS=COMPL VNOR ENG/RAGN FAR
REACVORS - DEL T0 SITF

4 RECORUS» TOTAL ACTIVITY SEIGHT =

EARLY
PLANNFD

l12Z2NuvBl
ohECse
13MAYH]
4SEPBY

INTFRNATIONAL CUAL REFINING COMPANY

ICHC MASTER SCHEDULE -~ REV wll=-u

PROCUREMENT

ACTUAL
DATE

12~N0val

CUNKRENT
PLANNED

12n0VE1
6bECA2
13MAY8)]
4SEPB

REPORT 62

GASIFICATION REACTORS

LATE COMMENTS
PLANNED

23FEBB]
2AUGAI
19JUNBS

PAGE

1

UNIT=DAY



89-AI

1REPORT DATE 10CT81. CRITICAL PATH INTERNATTONAL COAL REFINING COMPANY REPORY 63 pact 1

CONTRACT 00100 RUN 26MARE2 00-)~482)1 ICRC HASTER SCHEQULE = REV #01=U UN] TsDAY
REPORTING ELEMENTI QAS SYSTEMS = GASIFICATION PROCUREMENTS WASTE HEAT BOILER

10 # MILE EARLY ACTUAL CURRENT LATE COMMENTS

STONE PLANNED DATE PLANNED PLANNED

3524 WASTE HEAY BOILER = ]SS MECHM SPEC 289JL82 28JULB2 23FERA3

3528 WASTE HEAT BOILER=ISS P,D/80N VYNDR ENG 9FEHB) 9FEBB) 2AUGe)

3s52c WASTE HEAY BDJLR-COMPL YND ENG/BON FAD 0 UNB) 20JUNB3  19UUNSS
i 3s52¢ WASTE HEAT BDILER = DEL T0 SITE 21 JANES 21JANBS  19JUNRS
0 4 RECORDSs VATAL ACTYIVITY WEIGHT 0



IHEPORT DATE 10CT81 CRITICAL PATH

CUNTRART 00100 RUN 2B6MARBZ

REPORTING ELEMENTS GAS SYSTEMS = GAS TREATING

10 » MILE
STONE
3% 3a H2 COMPR = [SS MECH SPEC
3538 HZ COMPR « TSS P,0/RGN VNDR ENR
3%3C k2 COMPR = COMPL. VNDR ENG/HGN FAR
353F H2 COMPR = DEL TO SITE
0 4 RECORDSy TOTAL ACTIVIIY WEIGHT =

69-AI

V0-1-482)

INTERNATIOUNAL COAL REFINING COMPANY

‘EARLY
PLANNED

1ogULH1
210CT82
2FEHB]
1JUnNB4

REPORT 66
ICRC MASTER SCHEDULE = REV w#0]l=U. -
PROCUREMENTS H2 COMPRESSOR
ACTUAL CURRENT LATE COMMENTS
DATE PLANNED PLANNED
10JuULs1 10JULAR])
210CT82 120CT83
2FERBI 24 UANARSG
1JUNBS 2JANAG

PAGE

1

UNITaDAY



0L-A1

I1REPORT DATE

10CT81

CUNTRACT 00100

HEPORTING ELEMENTS

In = MILE
STONE
3544 H2S COMPR
354A H2S COMPR
354C H2S COMPR
3I54F H2S CNMPR
0 4 RECORDS»

CRITICAL PAYH

HUN  26MA<H? U0-1=4A21

GAS SYSTEM3 ~ GAS TREATING

- ]35S MFCH S?EC

- 15§ P.0/HGN VNDR ENG
< £IMPL YNDH ENG/RGN FAE
- NIL Y0 SITE

TOTaL ACFIVITY WEEGH™ = 9

1CARC

EARLY
PLANNED

20MARB
2:0CT82

2FERA3
r4-124-1'13

INTFRNATIONAL COAL MEFINING COMPANY

MASTER SCHEDULE - REV #01-u

PHROCUREMENT

ACTUAL CURKRENY
vatTE PLANNED

2UMARS1] 20MARB])
: 210CTY82
2FEHAR3

COFEBB4

REPORT 67

H2S COMPRESSOR

LATE COMMENTS
PLANNED

16NOYV8B3
28FERRG
4DECAS

PAGE

1

UNIT=OAY



TL-AI

LREPOKT DATE 10UCT8L1 CRITICAL PATH INTFRNATIONAL COAL REFINING COMPANY REPORY 68 PAGE 1

CONTRACT vvloo RUN  26MaRB2 V)=]1~-4821 1GRC MASTER SCHEDULE = REV #0)-uU UNITsDAY

REPORTING ELEMENTI GAS SYSTEMS -~ GAS TREATING PROCUREMENTS FEED 6AS COMPRESSOR

In # M1LE EARLY ACTUAL CURRENT LAYE CUMMENTS
STONE PLANNED DATE PLANNED - PLANNED

3713 FEED GAS COMPR ='15S MECH SFEC "20MARH1 . 20MAR81 20MARB1
%138 FEED GAS COMNFR - [SS P,0/RGN VNDR ENG 210C182 210CT82 120CTA3
313¢ FEED GAS COMPR=COMPL YNDR ENG/BGN FAB 2FER8) 2FEBEBI 24UANAG
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A. UTILITIES AND OFF SITES (WBS 1.4.1)

1. TECHNICAL SCOPE

The process and facilities descriptions presented here are based on the
current design information defined in the Design Basis Memorandum (ICRC Document
No. 001-01-007, Rev. 4) and a comprehensive system specification. At a Project
Configuration Control Board meeting on 17 December 1981, the DOE judged the
process design to be suitable for configuration management, a sound basis for
scheduling and cost control and a viable point of departure for detailed
engineering.

The Utilities and O0ff-Sites Area consists of the following sub-areas:
Utility Systems; Off-Site Facilities; and Raw Materials and Product Storage
and Handling Systems.

a. Utility Systems

The Utility Systems consist of those parts of the plant which contain the
process units and equipment that distribute various utilities throughout the

Demonstration Plant and interconnect the process areas. Such systems include:

© Electrical power distribution systems
Fire protection system

S Boiler feedwater/steam/condensate systems
° Cooling towers and cooling water systems
2 Plant/instrument afr system

Flare system

"© Nitrogen distribution system

° Fuel distribution system

Interconnecting System

Flectrical Power Distribution System

The Green River Electric Corporation will supply 161 KV of electrical
power to the Demonstration Plant, which will be transformed to 13.8 KV and

distributed to all substations 'in the process areas (see Figure 30). The
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Utilities and Off Sites

normal power load will be approximately 120 MW. The design will include the
faci]ity's grounding, emergency power, load shedding, peak shaving, relay
coordination, power factor correction, and short circuit studies. Provisions
for emergency power wili include a skid-mounted Gas Turbine Generator and four

diesel-generator sets for quick response to emergency power requirements.

Fire Protection System

The fire protection system will follow Factory Mutual (FM) and National
Fire Protection Association (NFPA) guidelines for refinery and coal handling
facility fire protection. The system will encompass two independent firewater
tanks as sources, diesel-driven supply pumps, and a loop-type firewater distri-
bution system (see Figure 31). Monitor hydrants, hose houses, mobile fire
fighting equipment with foam capability, and portable equipment will be included.
Each of the two independent firewater sources and their assuciated pumps will

be capable of supplying the 7,500-gpm maximum firewater demand.

Boiler Feedwater/Steam/Condensate Systems

Boiler feedwater makeup is provided by demineralizing and deaerating
process water (see Figure 32). The boiler feedwater and polished condensate
will be held in a storage tank before beiny pumped to the deaerator. The
boiler feedwater will be pumped from the deaerator storage tank and distributed
at 220 and 1,100 psig through two boiler feedwater distribution systems.

The steam will be distributed at 900, 450, 150, 75, and 27 psig. The
steam will be collected in the apprupriate steam headers from the area process
heat recovery boilers aitd will be redistributed to the various process areas
to satisfy their steam requirements. To meet start-up steam requirements, two
boilers will he required, each rated at 200,000 1b/hr at 900 psig. Normal
plant steam manufacture is approximately 1 million 1b/hr.

Condensate will be collected from each area, polished in a condensate
polishing system, and returned to the deaerator.

Cooling Towers and Cooling Water Systems

Cooling water will be supplied to the process areas using conventional

mechanical-draft Cooling Towers and support systems (see Figure 33). The
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cooling water will be supplied at a design temperatufe of 88°F. The total
facility requirements will exceed 104,000 gpm. Process water, steam conden-
sate blowdown and treated effluent will be added to the cooling tower basin to
offset evaporation losses, and chlorination, corrosion inhibition (nonchromate),

and cooling tower blowdown systems will be provided.

Plant/Instrument Air System

The compressed air system will provide 10,300 SCFM of air at 100 psig and
-40°F dew point for both plant and instrument air use. Equipment will include
three 50% centrifugal air compressors and two complete air drier systems (see
Figure 34).

Flare System

An integrated, environmentally acceptable flare system inc]udiné the main
flare header system will be provided. Blowdown drums with quenching will
minimize any adverse environmental effects. A single derrick-type elevated
flare will be designed to handle 1 million 1b/hr of hydrocarbon releases (seé.
Figure 35). A Liquid Thermal Oxidizer sized to handle 2,500 1b/hr of slop oil
and a Vent Gas Incinerator sized to burn 2,500 1b/hr of continuous vents, with

support systems, will be provided.

Nitrogen Distribution System

The nitrongen system will distribute 1,400 TPD of nitrogen from the Air
Separation Unit (Area 14) to all areas of the facility requiring an inert

blanketing and conveying fluid (see Figure 36).

Fuel Distribution System

Plant fuel requirements will be met through a fuel distribution system
(see Figure 37). The primary supply will be plant-generated fuel gas. Fuel
oil and LPG, stored on site, will be start-up and backup fuels.
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Interconnecting System

The distribution of all utilities and the interconnection of all process
lires and sewers between the various battery limits will be provided (see
Figure 38). Some high-pressure and high-temperature pipelines will be designed
by the associated Area Contractor; the Qutside Battery Limits Facility Contractor .

will provide only pipe bridge space.

b. Off-Site Facilities

Off Sites include water- and waste-treatment facilities, nonprocess
buildings, railroads, plant roads, fencing, site preparation, and river struc-

tures (see Figure 39).

Process and Potable Water Treatment Systems

Water withdrawn from the Green River at a nominal rate of 4.2 million gpd
(8.6 million gpd maximum) will be treated to provide process water for the
Demonstration Plant. Treatment will include screening, coaguiation, filtra-
tion, and chlorination before the water is distributed to the cuuliing towers,
the boiler feedwater treatment system, and other users (see Figures 40 and
41).

Potable water will be supplied from on-site wells at a nominal rate of
35 gpm (898 gpm maximum). The well water will be aerated, filtered, and
chlorinated to meet all applicable federal and state regulations on water

quality.

Wastewater Treatment System

The Demonstration Plant will generate approximately 2.5 million gpd (4.7
million gpd maximum) of wastewater. Wastewater treatment consists of two
separate systems--one strong waste treatment system and one weak (see Figure 42).
Wastewater streams such as sour-water stripper bottoms, coal- and SRC-pile
runoff, and GKT blowdown will be sent to the strong waste treatment system.

This system will include primary treatment to remove toxic metals and oils,

two-stage biological treatment, Wet Air Oxidation, filtration, and Reverse
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Osmosis. The treated effluent will be recycled to the cooling tower. ‘Cooﬂing
tower blowdown, Stretford purge, and the reverse osmosis reject are sent to an
evaporator for further removal of dissolved solids.

The weak system will treat streams such as process pad runoff and sanitary
waste. After oil removal, aerated stabilization, and filtration, the treated

effluent will be sent to the cooling tower.

Solid Waste Disposal

The Demonstratiun Plant will generate both hazardous and nonhazardous
wastes, which will be stored in on-site landfills. The hazardous waste,
approximately 42,700 cu yd/yr, will include evaporator residue, metal and
biological sludge from wastewater treatment, spent activated carbon, spent
catalysts, and slop oil. Because evaporator residue is water soluble, it will
be stabilized before disposal. Any slop oil will be incinerated in the Thermal
Oxidizer of the flare system. The remaining wastes will be stored in hazardous
landfills designed and constructed according to Resource Conservation and
Recovery Act (RCRA) regulations and applicable state and local ordinances.

Preliminary tests indicate that the Gasifier fly ash and slag (estimated
to be generated normally at rates of 545 and 200 TPD, respectively) are non-
hazardous. However, they will be stored in landfills having the same key
features as the hazardous Tandfills: clay barrier, linings, and leachate
collection.

The nonhazardous wastes (11,500 cu yd/yr), including water-treatment
sludge and plant trash, will be stored in nonhazardous landfills designed and
constructed in accordance with all applicablc federal, state, and local regu-

lations.

Railroads, Roadways, Parking, Fencing, and Site Preparation

The plant rail system will be designed as a dual rail loop: an inside
track for coal-unioading and an outside track far product shipment. A marshalling
yard will be provided to store about 420 ra{1 cars. Altogether the marshalling
yard and railroad loop will require 79,300 linear feet of railroad.

Security fencing will be constructed to enclose the total site.
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The in-plant road system will consist of main plant roads and maintenance
roads. The main plant roads, built from bituminous concrete, will be 20 ft
wide, with 5 ft shoulders. The maintenance roads will have a crushed aggregate
surface and will be constructed around the ash ponds, tank farm, and coal
storage areas. The main plant and maintenance roads will total about 78,560
and 28,000 Tlinear feet, respectively.

The Demonstration Plant will require a site area of approximately 750
acres. Approximately 4,300,000 cu yds will be graded to meet flood elevation,

erosion, and plot plan requirements.

River Structures

The structiures to withdraw water from and discharge effluent to the Green
River will be designed to conform to all federal, state, and local reyulations.
The water intake structure will be a conventional type. The effluent river
diffuser, consisting of a pipe with numerous urifices, 1s dasigned to distrib-

ute flow evenly across the Green River.

Nonprocess Buildings

The following nonprocess buildings, having the approximate areas indicated,

will be constructed, and will include necessary equipment and furnishings:

Central Control Building 33,400 sqg 1L
Administration Building 29,500 sq ft
Service Change Ruilding 43,500 sq ft
Contract Maintenance Change Building = 16,200 sq ft
Warehouse ' 36,200 sq ft
Maintenance Building 33,600 sq ft
Operator Shelters 1,700 sq Tt

c. Raw Materials and Product Storage and Handling

Liguid Storage System

The liquid-storage tank farm, consisting of 14 tanks with a total capacity

of 450,000 barrels, will store oil products, crude oil intermediates, solvents,

V-6



Utilities and Off Sites

and fuel o0il (see Figure 43). 0il products produced in the SRC Process and

Naphtha Hydrotreater areas will be stored up to 30 days (at 71% plant utiliza-
tion factor) before shipment. Intermediate storage of crude oil fractions is
provided for up to 7 day working inventory. The process solvents and fuel oil

inventory is provided based on start-up requirements.

Coal Storage and Transfer

The Demonstration Plant will incorporate a system capable of receiving,
hy railroad, 6,000 TPSD of cual un a dry basis, blending six different coals
from their 30,000-ton each storage piles, and storing an additional 180,000

tons of coal in long-term, emergency piles (see Figure 44).

Coal Preparation and Distribution

This system (Figure 45) will dry as-received coal to a maximum of 2%

. total moisture content, and pulverize it to a size specification which meets

the GKT requiréﬁents of 90% passing through 170 mesh (nominal 400 TPSD, dry
basi;) and SRC requirements of 70% passing through 200 mesh {nominal 5,600 TPSD,
dry basis). With minor adjustments, the system will be able to pulverize
two-thirds of the'incoming coal to pass 90% through 20 mesh at the same feed
rate and dryness. Moisture and particle-size control of the coal feed to the
Gasification Area will be independent of the controls for feed to the SRC
Process Area. During start-up, the system will be able to feed 1,100 TPSD to

the Gasification Area.

SRC Handling and Storage

A system will be provided to receive and ship 2,200 TPSD of SRC and two
stage liquefaction (TSL-SRC) solids; storage capacity will be 60,000 tons (see
Figure 46).

The following is a tabulation of some of the major items of equipment in

each of the Level 5 WBS elements of the Utilities and Off-Sites Area (WBS 1.4.1):
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WBS 1.4.1.1--Utilitjes

WBS 1.4.1.1.1--Electrical Power Distribution

X-16510 Gas Turbine Generator

WBS 1.4.1.1.2--Plant Utilities

Fire Protection

P-16301 Firewater Pump |,
TK-16303 Firewater Storage Tank
TK-163004 Firewaler Storage Tank

Boiler Feedwater and Condensate Treatment

X-16406 Cation Exchangers

X-16407 . Anion Exchangers
X-16410 Condensate Polishers

Steam and Condensate System

B-16501 Boiler

C-16501 Forced Draft Fan

P-16401 High-Pressure Boiler Feedwater Pump
P~16402 Low-pressure Boiler Feedwaler Pump

Cooling Water

CT-16601 Cooling Tower
P-16603 Cooling Water Supply Pump
CT-16610 Cooling Tower
P-16612 Cooling Water Supply Pump
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Compressed Air

C-16701 Air Compressor

Flare and Incinerators

P-16801 Quench Ligquid Pump
IN-16913 Liquid Thermal Oxidizer
IN-16919 Vent Gas Incinerator

X-16810 Elevated Flare

WBS 1.4.2.1--0ff-Sites

WBS 1.4.1.2.1--Water and Waste Treatment

Potable Water

P-17201 Well Pump
A-17201 Well Water Aerator

Process Water

X-17101 River Water Clarifier
P-17108 Process Water Pump

Wastewater and Solid Waste

X-17407 0i1 Removal System

CL-17401 Metals Removal Clarifier/Thickener

TK-17405 Equa]ization Basin

TK-17407 First-Stage Activated Sludge Aeration Basin
CL-17403 First-Stage Activated Sludge Clarifier
TK-17410 Second-Stage Activated Sludge Aeration Basin
CL-17404 Second-Stage Activated Sludge Clarifier
CL-17405 Weak Waste Primary Clarifier |
TK=-17415 Aerated Stabilization Basin

X-17601 Wet Air Oxidation
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X-17501 Reverse Osmosis System
X-17502 Evaporator System
FL-17601 Belt Pressure Filter

WBS 1.4.1.3--Raw Material and Product Handling and Storage

WBS 1.4.1.3.1--Liquid Storage

C5-160°F Cut Storage Tank
Product Naphtha Tank
Middle Distillate Tank
Heavy 0i1 Tank

Naphtha Hydrotrealer Feed Tank
Crude Light 0i1 Tank

Crude Medium 0i1 Tank
Crude Heavy 011 Tank :
Critical Solvent Tank

-SRC Process Solvent Tank
Fuel 0i1 Tank

WBS 1.4.1.3.2--Coal Storage and Transfer

X-11210 Stacker

Cv-11203 Conveyor
X-11205 Sampling System

WBS 1.4.1.3.3--Coal Pulveriziny

- BH-11301 Coal Storage Silo
¢-11310 Mill Sytem Fan
G-11322 Pulverizer

WBS 1.4.1.3.4--SRC Handling and Storage

X-11402 SRC Stacker
X-11406 Sampler
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Figure 32
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FIGURE 42 .—‘BLOCK FLOW DIAGRAM FOR THE NH"STENHTER TREATMENT FACILITY
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Figure 43

TANK FARM BLOCK DIAGRAM
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Utilities and Off Sites

2. COST PLANS

The following cost plan data from the Original Baseline for the Utilities
and Off Sites Area, Work Breakdown Structure element 1.4.1 are included here
for reference and comparison. They were coordinated and compiled by the
International Coal Refining Company (ICRC) based on engineering, vendor engi-
neering and equipment cost estimates and computerized material take-off quantities
developed by The Rust Engineering Company, a construction cost estimate developed
by Stone and Webster Engineering Corporation, and a Phase I and II support
estimate developed by ICRC. This cost plan data did not include any allowance
for contingency.

The Cost Plans were presented in first quarter FY 82 and escalated costs
in the following formats:

Phase I - Level IV WBS Summary - lst Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1lst Quarter FY 82
dollars .
Organizational Breakdown Structure Summary - Escalated dollars

Phase II - Level IV WBS Summary - 1lst Quarter FY 82 dollars
Level IV WRS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1st Quarter FY 82
dollars '
Organizational Breakdown Structure Summary - Escalated dollars

The escalated costs were developed using the following rates compounded
yearly: 10% for FY 82 and FY 83, 9% for FY 84 and FY 85 and 8% thereafter.
Escalation on equipment had been calculated based on a committed basis and
distributed on a cash flow basis. '

During the Post-Baseline period, the capital costs in first quarter FY 82
dollars for the Utilities and Off Sites Area decreased by $5.836 million--from
$446.527 million to $440.691 million. The decrease is due to the revised
capital costs resulting from the finalized Category C ECPs and the attendant
adjustment to the factored costs for spare parts.

No attempt has been made to escalate the revised costs or to develop new
cost plans because of the lTack of a definitive project schedule and agreed

escalation factors.
vV-28




e international Coal Rehning Company

REVISED

BASELINE ESTIMATE

PHASE | & PHASE |l

AREA and CONTRACTOR Rust DATE
wes LeveL —_2+%1  numeer _500 REVISION NO.
WBS ELEMENT TiTLE _Rust Area Summary PAGE OF
1st QTR FY '82 (THOUSANDS)
FINAL BASELINE
ITEM LABOR MAT'L TOTAL
MH $ $ $
A/C PURCHASE 40094.0 40094.0
EQUIP cm/ic PURCHASE 713 30.0 30.0
ERECT 664.5" 7244.7 25358.8 32603.5
SPARE
. ICRC o aRTS
TOTAL EQUIP 664.5 7244.7 65482 .8 72727.5
Site & Earthwork 1580.6 20977.0 15781.,5 - 36758.5
Concrete 1212.1 15633.7 10370.7 26004 .4
Structural Steel 305.2 4736.3 12247.2 16983.5
Piping 1200.0 19193,3 | 24662.6 43855.,9
Electrical 6§78.7 9936.5 | 12683.4 22619.9
Instrumentation 258.3 3963.8 | 6236.6 10200.4
Architectural, N
f:;:f;fﬂ;:"“ 953.5 | 13259.1 [15314.5 28573.6
SUBTOTAL - BULKS 0188.4 87699.7 [972Y96.5 18449Y06.2
TOTAL DIRECTS 6852.9 94948 .4 (162/79.3 2o/723.7
Distributables &
Indirects 1785.3 65036.8 | 40732.2 105769.0
TOTAL DIRECTS
& INDIRECTS 8638.2 159981.2 [203511.5 363492.7
Phase | 40710.0 40710.0
A/C Vendor
Engr. Engr'y 8147.8 8147.8
Phase 11 7579.0 ) ,7579
cMm/C Phase | 567.0 : : 567,
- Phase || 16.0 . .|..8501.6 3839.3 | _ 12340
TO AL ENGINEERING 16.0 |57357.6 | 11987.1 69344.7
Phase | 695Z.0 6952.0
ICRC Phase {1 902.0 902.0
SUBTOTAL 7854.0 7854 .0
CATEGORY B ECP’s _
CATEGORY C ECP’s
SUBTOTAL - OTHER 7854.0 7854.0
ESCALA.| Phase |
TION se |l
CONTIN-{ Phase |
GENCY | Phase !l 7
POST MECH MODS
SUBTOTAL — CONTINGENCY
GRAND TOTAL 8654.2 25192, 8 1215498.6 40691.4

FORM 9637 (3/82)

(I)Includes manhours for field erected equipment. Dcllar val

in material column
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international Cos! Refining Company

ORIGINAL

BASELINE ESTIMATE
PHASE | & PHASE Il

AREA and CONTRACTOR Rust DATE
wesLEvEL1.4,1 _  NUMBER 500 REVISION NO.
WBS ELEMENT TITLE _Rust Area Summary PAGE OF
FINAL BASELINE
ITEM LABOR MAT'L TOTAL
MH $ $ Subtotal Escalation $
A/C PURCHASE 38510.0 38510.0
EQUIP oM/C PURCHASE 30.0 30.0
ERECT 659.0 J162.1 | 25358.8 32520.9
SPARE
'CRC o ARTS
TOTAL EQUIP 659.0 7162.11 63898.8 71060.9
Site & Earthwork 1582.1 1 20996.5] 15795.6 3€6792.1
Concrete 1201.9 15502.31 10300.7 25803.0
Structural Steel 284 .58 4415.7 | 11540.8 15956.5
Piping 1286.6 | 20578.11| 26313.8 46891.9
Electrical £69.0 9794.11| 128589.1 22353.2.
Instrumentation 285.7 3923.5] $£206.2 -10129.7
Architectural,
Painting, and
insulation 946.8 131658, 15131, 28296.5
SUBTOTAL - BULKS 6226 .6 88378.7 97847 186222.9
TOTAL DIRECTS 6885.9 1 95537.01 161746.0 257283.0
Distributaies & 1779.0 | 64805.7| 40642.7 1054484
TOTAL DIRECT
&?ND'IQDECTESC > 8664.9 | 160342.7 | 202388.7 362731.4|116137.7478869.1
Phase | 40532.0 40532.0] 4243.0144775.0
A/C Vendor
Engr. Engr'g 768 7958.0 1150.0 9108.0
Phase || 7415.0 7415.0] 2767.01 10182
Phase | 6i17.0 61/.0 8b.0 -703.0
CM/IC et T6. 1| 8555.6| 3866.1 12421.9 | 4758.5 | 17180.4
10 s ENGINEERING 16.1| 57119.6| 11824.3 68943.9 | 13004.5 | 81948.4
Phase | 6952.0 6952.0 376.0 7328.0
ICRC Phase 11 Y0Z.0 902.0 177.0] 1079.0
SUBTOTAL 7854.0 7854.0 553.Q0 8407.0
CATEGORY B ECP's 6998 £998.0 2129.01 9127
CATEGORY C ECP's A
SUBTOTAL — OTHER 7854.0 6998.0 14852.0 2682.01 17534
ESCALA-| Phase |
TION Phase 11
CONTIN-| Phase |
GENCY Phase |1
POST MECH MODS
SUBTOTAL — CONTINGENCY -
GRAND TOTAL 8681.0 | 225316.3]221211.0 |446527.3 |1 131824.2(578351.5

FORM 9637 (3/82)
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U. S. DEFARTMENT OF ENERGY

' Level IV W8S Summary . PAGE oF
JASELINE
ot '.T.T.f""" Phase | T
" Bemons ""'ﬂon of the Solvent Refined Coal Process 2 ﬁtflwwmnoaou
3. Contractos tnsme, sdchens) . Contrect Seart Date
International Coal Refining Cospany 10 July 1978
P. 0. Box 2752 8. Contracs Comgplstion Dets
Allentown, PA 18001
L] ficatl 1. R Cotegory to.g.. line 10. Ptanned Cuesan) Fiscal Yeor
Number 2«;‘:5«-& breskdown structund: FYB2
FY80 FY8l 0 N Dl F N AlM Jd ]l < AlS lTotal FYBA FY83 FYs4 FY85 Total
FI""] UtiTitles & Offsites .
T.4.1.T JUt{T{ty Systems F.:) 9] 25 73 108 Siﬂ 741 1241154 | 165 19§ 177 178' 189 1515 5106 784 - 7529
1.4.1.2 10ffsites 226 4121 26 1 107 159 118;1115__295 292 | 5631 501 41a] so 3120 5781 212 -
.4.1.3 ]Raw Material, Product 4 981 10 | 113 148F 1821 163! 214i 166 | 181} 129 128] 128] } 1745 5552 14 - 74713
Handling & Storage
.4.1.4 ]Area Management 1196 7051422 | 531 629! 546i 530! 4A87 674! 207 7231 618 672 724 671 2407 - 19123
.4.1.5 |Engineering Tech. Support 11 551117 152 150t 131} 31291 J1871305 ! 305¢ 339 236| 296] 330 2713 484 7_84 - 7409
Rust G &8 A - 6017 46 73 98] 88| 94} 10411221 152} 143 °137] 137] 144 1342 1744 387 - 4074
Category B ECPs ' - - - 4 - - - - 10 lOf 14 o] 100 11 6 258 19 - 38 |
Total 1.4.1 2281 4463'750 106412921 :1781238 113431748 2050:202019“1 18621929 18390 26596 4667 - 56397
Escalation ) - - - 4 -1 29F 31T 33F 87} 103] 100 145] 135) 145 812 3792 1295 - 5899
Total 1.8.T - Escalated 2 4463750 110641292 ’.207'1'2‘6’7 835 2183 21202058 | 18202 30388 5962 - 62296
l
. Remerks Dol £ d 1n[17. Con Pan Dete
o Rt Thousands & 15t Qr.| March, 1982
| FY82 Dollars
18. Signature of Cantrector’s Project Manager snd Dute: 19. Signaturs of Contrector s Autimwited Financlel Aspretentstive and Date 20. Signature ol Gove:nment Technicel Arpresentative end Dste
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U. S. DEPARTMENT OF ENERGY

BASELINE Level IV WBS Summary PAGE oF
00E r‘.:.'-;:::n-uw Phase | 1o
" Pemonstration of the Solvent Refined Coal Process * (R REYE TB0RO3054
3. Contractor iname, sddress) . 4. Contrect Start Dete
Interna*ional Coal Refining Company 10 July 1978
P. 0. dox 2752 8. Contract Comgistion Dete
Allentown, PA 18001
8. Ideniification | 7. Reporting Category le.g.. contract line 10. Ptanned Cusrent Fiscal Year
Number l.n‘:v:' :Jnocl breskdown structurs FY82
FY80 FY8l 0 N DI|J F1M AlM JjJd A]S |Total FY82 FY83 1| FY84 FY85 Total
1.4.1 Utility & Offsites
1.4.1.1T | Utility Systems 73*1_@ 541 79 127} 162/ 173] 206] 190] 190] 20 158 k) 977 - 8520
1.4.1.2 | Offsites 27€ 419 76| 1071159] 182] 254 303] 306] 592 52714821 539 43 3958 6604 264 - 11515
T.3.1.3 | Raw Material, Product 0] 1131481 186 167 T74] 190 135/ 136 | 1390 19 1816 6343 LL) - 8355 _
HandTTng 8 Storage GJ N
1.4.1.4 1094 1704 3221 537[ & 559] 54 7341 706 | 740 782 [ 654 720) 7537| Y[ | 3143 - 21106
1.4.1.5 Eng'neer“g iech. Support 877 1558 T7T] 157 150 1361 131 120] 321 321] 352|307 [ 318] 3% 2840 1694 977 - 7939
Rust 6 8 A - 601 46 771981 9ol 974 107] 128/ 160} 150] 147 | 147] 15 1402 199 483 - 4419
Category B ECPs - - - -1__- - 4. -1 100 11| 10f 11} 10 1 295] 24 - 382
Total 1.4.1 2281 4463 750]1064]129211207] 12691376 1835p153 [2120 055 2007] 2074 19202 30 9962 - 62296
16. Remerks Dollars Expressed {n]12. Cost Ptan Date
Thousands - Escalated March. 1982
Dotlars
19. Sipnsture of Contraction's Project Mensger snd Dete 19. Signsture of Contractor ‘s Autharized Financisl Repratentative snd Dste 20. Signature of Government Technical Rep esentative and Date




P4

U. S. DEPARTMENT OF ENERGY

d t S
o m casrre BASELINE Organizational Breakdown Structure Susmary eace oF
-9 : Phase 1 sy
“Pemonstration of the Solvent Refined Coal Procass * (RKEY8-T80ro305.
3. Contrector ‘neme, sdcdven} ’ 4. Contracy Start Dete
Interr.. .ional Coal Refining Campany : 10 July 1978
P. 0. Box 2752 8. Contrect Comgletion Dsie
Allentown, PA 18001
8. tdentification | 7. Reporting Category la.g., contrat line 10. Pienned Cureant Flscal Yeer
Number I.l':'n'.c:lrovh breakdown struct me FY82
FY80: Fyal 0 N D|J FIM T AN JiJ A ]S [Total FYBY FYB83 FY84 FY85 Total
Rust 1552 28011507 {855 {10897 98({1N47 11531347 36731 157815091 15131579 138372 25033 3983 -
Stone & Webster - - - - - 4 - 4 - - q7 15 10 38 112 - 617
ICRC. 729 16421235 [ 203 195 191 185] 181f 383 ] ~323 318 BZI 469 - 8952
Rust Engineering Services - 201 8 6 B [] 8 [ 8 [ B4 T B - 789
Category B ECPs — N I S - 4 in] 10| 1q 0] 1q 11 61 258 191 - 338 |
Total 1.4.1 2231 44631750 064 {1292 117@11238 134? 748 |2050] 20201910] 186 i 929 18390 26596 | - 56397
Escalation ~ - - - - 21 31 33 87] 103 1nd -45] 134 145 812 3792 1295 - 5899
Yotal Escalated 2281 4463] 750 [1064 [1292] 12041269] 1376[1835 |2153] 212(j2a55] 200 22074 19202 30388 5962 - 62296
18. Remarks . Dollars Expressed in [17. Cost Ptan Date
Thousands - 1st Qtr. jMarch, 1982
- £Y82 Dollars
18. Signature of Contracior’s Project Manager end Dets 19. Signsture of Contracios’s Aushorited Finsncisl Representative snd Date 20. Signaturm of Government Technical Representsiive snd Dete




U. S. DEPARTMENT OF ENERGY

Organizational Breakdown Structure Summary

BASELINE PAGE  oOF
DOE r:.-’n'::suuv Phase 1 Lo emmcas
" Pamonstration of the Solvent Refined Coal Process * B KEUE-TBbro3054
3. Contracior inama, sddress) 4. Contesct Start Dete
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Completion Dete
Allentown, PA 18001
8. tdeniitication | 2. Reporting Category (e.g., contract line 10. Planned Current Fiscal Yoar
Number l.l'ml;nml breskdown structure FYg2
FY80 FYal 0 N 0]J FI1M AlM J1J AlS [Total FYS8A FYB3 1 Fya4 FY85 Total
Rust 1552 2801 507 | 855 [1089R 004 1074 11891414 |17571658 {1623)626 |1697 15489 28601 5106 - 53549
Stone § Webster - - - - - - - - - 391 81 16| 16 1 435 136 - 703
1CRC 129 16421235 | 203 195/ 196 | 189] 189.4n2] 379 397] 361] 347} 342 431 940 586 - 7328
Rust Engineering Services - 0] 8] 6] 8 7] 6 9} 6 9 B8] & 82 112 110 - kKL
«Z
o Category B ECPs - -+ -1 - & -1 - 0l 11 10] 1 10] 1y 63 295 - 382
w
Total 1.8.1 Ri) 53| 75 [T06% 1269 13761835 07E ] 19207| 3n3WE| 59621 - 62296
]
-
16. Aemarks DolTars Expressed tn 12 con Pan Dots
Thousands - Escalated March, 1982

Nollars

['0. Sgnsture of Contractor’s Projact Menagar snd Dete

J

IID Signsture of Contractor ‘s Autharized Finencisl Repreinntative snd Dete

'?0. Sionature ot Gevernment Technical Representative and Dats

i




vE-A

U. S. DZPARTMENT OF ENERGY

Level IV W&S Summary

BASELINE PAGE oF
DOE "7.':.::“".” Phase ll '.:-.‘ .
1 Contract Mdentification 2. Contract Number
Demonstration of the Solvent Refined Coal Process DE-AC05-780R03054
2. Conyrecior tnams, addveyst 4. Contract Saars Dute
internaﬂziona\ Coal Refining Coapany 10 July 1978
P. 0. Box 2752 8. Contract Completion Dste
Allentown, PA 18001 .
8. tdentitication | 7. Reporting Category le g, conwict lins B8 Panned 9. Aclusd
Numbes Item or work braskdown strud ure Prior Prior
eslement} Fica Fiscat — i
Years Yosrs F¥83 FY84 FY85 FY86 FY§2 Fyss TOTAL
1.4.1 tilfties & Offsites ‘
1.4.1.1 T utility System 1746 38538 60686 24211 309 - 142490
1.4.1.2 Offsites 352751 v 42261 50731 22672 505 - 132844
1.4.1.3_ | Raw Mater{al, Product 52715 T 27614 29645 21074 4189 - 87797
. Hand]ing & Storaje i
.4.1.3 Area Management 218 1 4117 629 4913 1058 - 176
.4.1.5 Engineering Tech. Support 583 I 933 1 648 367 - - 253
l ‘
Rust G 8 A 73 193 216 122 - - 604
Categcry B ECPs 1100 2150 217% 1075 160 - 6660
Yotal 1.4.1 38270 115806 150399 744 11221 - 390130 ‘
Escqlamn 5177 27102 52699 34118 5228 - 125323
Yotal 1.4.1 - Escalated L0 475 203098 8552 17483 - 51050 |
- { !
]
15. Remarhy DolTars Expressed Inj17. cCost Man Dute
Thousands -~ 1st Qtr.!
£YR2 Dnllars March, 1982
18. Signature of Contrector’s Pyoject Maneger snd Daze 19, Signesave cl Contractor's Amthorized Finencist Reprarentative snd Dste 20. Sipnet e af Government Technicel Representstive and De-s




SE-A

U. S. DEPARTMENT OF ENERGY

BASELINE Level 1V YBS Sumnary PAGE oF
—~VE le:v'v'n'::ﬂalll’ PhaSe ll :-_.r::“:.
1. Contrect identification 2. Contract Number
Demonstration of the Solvent Refined Coal Process DE-AC05-780R03054
3. Conyrecior iname, addregs} 4. Cuntract Saart Oste
internationa\ Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comglstion Dute
Allentown, PA 18001
8. Identiticstion | 7, Reporting Category {8.g., contract Hine 8. Planned 9. Actusd
Number l.l':f'!'\“: v,notk breskdown structure :'.l.:'.' :'I::'“ .
' Years- Yeurs FV83 Y84 FY85 FY86 FY87 FY88 TOTAL
1.4.1 Utilities & Offsites
1.4.1.1 Utility System 16927 48019 81531 35223 6705 - 188405
1.4.1.2 Offsites 17609 52175 68540 32925 2314 - 173563
4.1.3 Raw Materfal, Product 6109 33475 40108 30679 6529 - 116900
Handling & Storage
.4.1.4 Area Management - 1396 5146 8713 1248 1646 - 24249
.4.1.5 _|Engineering Tech. Support 666 1166 951 a1l - - 3394
_Jrust Ga A 83 241 294 180 - - 198
Cateqory B ECPs 1257 2686 2961 1586 255 ~ 8745
Total 1.4.1 44047 142908 203098 108552 1744971 . - S16054 -
15. Remeria

DNallars

DolTars Expressed ir
Thousands - Escalated March, 1982

17. Cost Ptan Oste

18 Signatu-e of Contracior’s Project Mes.sger snd Date

19 Signsture of Contractor s Authorizad Financiat Rapresentative snd Date

20. Signsture of Government Tochnical Repressntative and De-¢




9c-A

U. S. DEPARTMENT OF ENERGY

BASELINE Organizattonal Breakdown Structure Summary PAGE oF
DOE r:':’n.::n-nw Phase 11 PPy,

2. Contrect Number

1. Contract identilication
Demonstration of the Solvent Refined Coal Pro:cess DE-ACO5-780R03054
) : 4. Contract Start Date

: CO"Y:I:%;:;?].&?;Y’ Coal! Refining Company h 10 July 1978
P. 0. Box 2752 5. Contract Compistion Date
Allentown, PA 18001
O oo " |- Peporting Categoey log. conteer il (8. Denvt 3 E..L.:‘
n Fince! [l
et Vews Yers F183 784 FYES FY86 RV FY88 TOTAL
1.4.1 Utilities & Offsites
Rust 71249 20241 2378 1357 . - 45925
SWEC 15381 92953 145346 72002 11061 - 336643
TCRC. 240 362 - - - - an2 |
Tategory B ECPs Tio0 2180 2175 1075 160 - 6660
Total 1.3.1 —BI0 115806 156399 pLLELE 11221 - 90130 |
“{Escalation 1 5777 27102 52599 34118 6228 - 125924
TotaT T-&.T = Escalaled ‘ AT 2508 03798 —TNass? 17483 - ] 515054

16. Rermarks

Iﬁo“ars Expressed in |17. Con Man Dute

Thousands - 1st Qtr.
£Y82 Nollars March, 1982

18. Signsture of Contrector’s Projeci Msnager and Dete 19. Signsture of Contractos’s A sthorited Financis! Representapvs and Date 20t Signsture of Governmaent Technicat Repremntative and Dete




LE-A

U. S. DEPARTMENT OF ENERGY

) BASELINE Organizational Breakdown Structure Symmary PAGE oF
DOE F(&‘r.r'n.::l-ll"‘ ) Phase ll :w-m-
1. Contrect {3=ntification ' 2. Conirect Number
Demcnstration of the Solvent Refined Coal Process DE-ACOS-780R03054
X racior (name, ) 4. Con Seart Date
2 m}nie-#nﬂimﬂ' Coal Refining Company l‘(')'c 'Jui; f978
P. 0. Box 2752 8. Contract Complsilon Dete
Allentown, PA 18001
6. Identification | 7. Reporting Category 19.g., contrect ine 8. Piennad |8 Actusl *
Number item or work breakdown structure Prioe Prior
olement) Fiscet Fiscal
Years Yeors FY83 FY84 FY85 FY86 Y87 FYas TOTAL
1.4.1 UtiTities & Offsites
Rust 24505 23381 4056 2237 - - BAT79
[ SWEC 17783 116264 196081 104729 17194 - 452051
TCRC 5012 577 - - - - 073
Category B ECPs 1257 2686 2961 1586 253 - 8745
Total 1.4.1 13047 142908 ZN3098 — 108552 17449 - 51604
16. Remarka Dollars txpressed 1n|17. Con Pen Dete
Thousands - Escalated
Dallars March, 1982
18. Signature of Coniracior’s Project Menager snd Dete 19. Signature ot Contractor’s Authorited Financiet Repveseniative snd Dste 20. Signature of Government Technicel Repressntative snd Da:e




OQutside Battery Limits Facilities

3. MILESTONE SCHEDULES

The Project Master Schedule, included here, showed significant design and
procurement milestones for the Outside Battery Limits Facilities Area, WBS
element 1.4.1. A bar chart format graphically depicted the scheduled prediéted
and actual occurrence dates; it was supported by a computerized tabulation of
the same data. This information had been extracted electronically from the
Intermediate Schedule which was developed by ICRC and The Rust Engineering
Company. The basis of the Intermediate Schedule was a detailed logic network
schedule which was developed by The Rust Engineeriné Company to control internally
its portion of the SRC-I project. _ : ‘

The schedule included DOE imposed restraints on the beginning of purchasing
activities. It indicated the completion of Phase I work in February 1984, the
beginning of construction in April 1983 and a mechanical completion date of
Novemher 1GRA.

While there is no current schedule for the resumption and completion of
the SRC-1I Project, the time durations for the original project activities can
and should be considered in the development of any new preliminary schedules.

vV-38



U.& DEPARTMENT OF ENERGY b

- L. . PAGE 1 OF |
b0e Foum cars MILESTONE SCHEDULE AND STATUS REPORT e
I Contrsct (denuification UTILETY & OFFSITES SYSTEMS - MASTER SCHEMULE b P e " T [P Contmet Number
4. Contracior iname, sddreas)

8. Contract Stars Oate

6. Contract Comgpletion Date

7. Idsniification | 8. F}.pgning Category {8.9., contract -1 9. Fiscal Yasrs and Months . 10. Percent
Numoer line isem or wok braakdown 1981 1982 1983 1984 1985 1986 1987 Compiste
structure slament} -
’ . ) b}
no |grM| ama| Jas| onolaFM| amT| JAs|oND| aFM| AMI| JAS oD TFM) AMI| TAS OND| JFM| AMI] T AS | OND| 3 FM| AMI]Planned [Rcrua
- T Bl BFI T AT JI G KIHI 1] N P qQ
250 UTILITY SYSTEMS. _ v v v v v W v vy v v $v

Y YTYr T TV 77 U7 JT U7 TPV 7Y VY JY YT T YT T TV V7 Y7 TV VT VY.

eE-A

) B KT BI "FIC HI,SV WD Uu 61 I s K L MN - 0 P,QR
251 OFFSITES SYSTEMS v v W vV vy v v9 ¥ v o9y v o
: CVE VY YT UV TY TV VT VY VY OFYRYPEITT VY YT PYCVYOTY VY VY VYOV v
" BT AT T
252 RAW MATERIAL & PRODUCT R P § ¢ U EEr 1% L Y 7.a
804 ENGINEERING l 4 B g},c 4%
TECHRICAL SUPPORT gy 4 |

1. Remarks

Milestone dates a e based on Early Start and Complete. For available float see Log Sheets.

12. Signsture of C ‘s Project Manager snd Dete 13. Signature of Government Technics! Represantative and Dste




Op-A

U.S. DEPARTMENT OF ENERGY
DOE Form CR41S

) PAGE ] OF 2
o -MILESTONE SCHEDULE AND STATUS REPORT

Pon v mo s
a0 35 s1e

1. Contract identitication

UTILITY & OFSITES SYSTEMS PROCUREMENT - MASTER SCHECULE 2 Pparita Pl v 3 Contisc umber

4. Contrastor (name, addressd 6. Contract Start Date

4. Contract Completion Date

7. ldentitication | 8. Reporting Category le.g., cosiract /9. Fiscal Years and Manthe E 10. Percamt
Numbss tine ivem o work breskdown '1981 1982 1983 1984 1985 1986 1987 Complets
struciure slament)
: ] b)
DND |JFM| AMJ| JAS| ONJIJFM| AMJ| JAS|OND| JEM| AMJ| JAS OND| JFM| AMJ| TAS OND| JFM| AMJ|JAS | OND| JFM AMJ;IM:M fActuss
200 MAIN FOWER TRANSFORMER % IV! g %
) q ‘-l-l-l-l-l-_‘l-l-.lm
A B L E
201 13.8 KV SWITCH GEAR v v v
wmn-ﬁ
K B C K
202 |BOILER , v Ve y
|
A BT E
1. Remarks

Milestone dates are based on Early Start and Complete. For avallable float see Log Sheets.

12. Signature of Contractor’s Projsct Manager and Dute 13, Signasture of Government Tecnnica) Reprasenistive and Date




17-A

U.S. DEPARTMENT OF ENERGY
DOE Form CRS1S

PAGE 2 OF 2
e MILESTONE SCHEDULE AND STATUS REPORT .

Panes spomavec
et 0 ma 0w

1. Cantract Identitication

2. Reporting Period 3. Contract Numbc"
UTTLITY & OFFSITES SYSTEMS PROCUREMENT - MASTER SCHEPULE

through

4. Contractor (name, address} 6. Contract Start Date

8. Contract Complation Date
1. Idenidication | 8. Reporting Catagary lo.g., contract 9. Fiscal Years and Monihe 10. Percant
Number :‘:::::L":‘:L::’;,‘"“""""“ . 1981 1982 1983 ” 1984 1985 1986 1987 Cplare

) b}
OND | JFM| AMI| JAS| OND|JFM| AMJ | JAS|OND| JFM| AMJ| JAS|OND| JFM| AMJ| JAS ONDIJFM AMJ| JAS|OND{ JFM AMJ;'mnod Actual

. L.y B C
220 LIQUID STORAGE TANKS ! v v v

<13
<xx{

(¢
«J txd

221 COAL STORAGE CONVEYOR

4
l-l-l-l-l-vA

222 SRC HANDLING CONVEYOR I g Q f__ﬁﬁ

226 | EVAPORATORS - § ¥

lrm.n

™
Qo
<Xx!

11. Remarks

Milestone dates are based on Early Start and Complete. For available float see Log Sheets.

12. Sigr e ol C ‘s Projec: M,

ger and Date 13. Signature of Government Technicsl Reprosentstive snd Date




S 2v-A

IREPOKRT DATE

Q

10CTdl  CRITICAL PATH

CONTRACT 0010C. RUN 26MaHB2 uo-1-4821

INTERNATIONAL ClAL REFINING CONPANY

[CRC MASTER SCHEDULE = REY #0l~U

REPORTING ELEMENTS UTILITIES & OFFSITES ~ UTILITY SYSTEMS

ID »

250a1
2508
2508}
250C
2%0D
250F)
2506
250H1
2501
25001
250K1
250L)
250M]
250N
2500
250P
2590

MILE
STONE

AGM PROC DSGN = S)1EAM/CuUN

BGN DETAILED NDSBM = INTERZONNECT

BGN DETAILED DSAN =~ CQMP AR

151 M/SH

2ND M/SR

ALN PSAR - AFW THI

CONPL PSAR

1ST SIGNIF CONSTR PKG@ - FERFE PRATECT
END PH I = UT1o SYS__ . '

PLANTY UTIL~1ST CNuSTR PXG AwAKRD (S/C)
ELEC PWwR - BGN STEEL ERECFION

1/C SYS -~ HGN PIPE

1/C SYS - BGN ELEC

1/ SYS - COMPL STEE| ERECTION

PLANT UTIL = CDMEL £

PLANT UTIL = COMEL ELEC

PLANT UTIL =~ MECH CONPL

17 RECORDSs TOTAL ACTIVITY MEIGHY =

EaRrLY
PLANNZD

10CT31
1 TMAYS2
BUAN32
lunEcCs32
22aPH33
15JUN32
11UAN3S
104UNH3
¢TFEHI4
200CT33
11APH34
JUVL 3
14 JUN3G
26APHYS
TJuL46
6NECBS
LaUGHSE

ACTUAL
DATE

WBS ELEMENT a3

CURKENT
PLANNED

10CT8)
LTMAYEE
8JANEZ
10DECE2
224PRB]
1SJUNB2
11 JANB4
10JUNB3
2TFEBEA
200CT83
L1APRE
JJULES
14 JUNGS
26APRAS
TJULBE
6DECSS
4AUGAE

le4,1,1

LATE
PLANNED

9SEPR2
22uUL 82
8APRB2
J1MAYHI
ADECB)
1dauG8l
SJuL8S
10mMavae
20auaas
6APRAG
20JUNRS
16AUGB4
SSEPAS
17SEPBE
17SEPAG
17SERAG
11DFcC86

REPORY 72

COMMENTS

PAGE

1

UNITaDAY



1REPORT DATE
CUNTRACT 00100

- REPORTING ELEMENT)

Eb-A

0

ID »

251al
25181
251¢
2510
251F1
2516
251H1
2511
251y
251K

251

251M
251N
2510
2s\p
2s1q
251N
2515
2517
251U
251V
2514

1OCTH8] CRITICAL PATH

RUN 26MaRH#2 U0-1-4821

-MILE

STONE

AGN PROC DSGN = POT WTR

HGN DETATLED DSGN ~ POT wTR
1ST M/SH

2ND M/SH

AGN PSAR = SEWERS

.COMPL PSAR :

15T SIGNIF CONSTR PKG = SOLIC WASTE
END PH | = OFFSITES

WTRAWASTE TRT-1ST CONSTR PKG AWRRD(S/C
WIR & WASTE TRT = dGN STEEL ERECTION
WIR & WASTE TRT = HGN PIPE

WIHMWASTE TRT-BGN._ELEC

WIR & WASIE TRT « COMPL.-BTEEL ERECTION
WIR & WASTE TRT = COMPL PIPE

WTR & WASTE THT = COMPL ELEC.

WIR & WASIE TRT = MECH CuMPL

NON PRUC BLDGS « CUMPL WAREHOUSF

SITE DEV & ROADS PnRG TO CM/C

NON PROC 6LDGS « COMPL ADMIN BLIG

FNL GRADING PKG TO Cm/C

ROUGH GRADING PKG TO CM/C

SITE DEV = CUNSTR PKG A#4ARD

22 RECORDSs TOTalL ACTIVITY WEIGHT =

UTILITIFS & OFFSITES = OFFSITES

EARLY
PLANNED

1nECH1
11FEBBR2

‘24 JUNB2

TAPRBI
11MAYH2
23NECA3
235kPR2
10JANARS

- CUMARNG

THECH
12MARES
luaPRub
16MAYBS

YAPKHHEG
124UNB6
12JUN8B6
1340686
23SFPu2
310CT84

70C183
15pECE2

3MAKB3

ACTUAL
DATE

INTFRNATIONAL COAL REFINING COMPANY

ICRC MASTER SCHEDULE = REV #0l=-u

WAS ELEMENT w1

CURRENT
PLANNED.

10EC81]
11FEBB2
24UUNB2
TAPR83
11MAY82
23DEC8)
23SEPB2
10JANGA
2BMARB4

TUECBS
12MARBS
18APRYS
16MAYES
9APRB6
12 JUNBG
12JUNBS
13AUGB6
235EPR2
310CT84

70CT83
15DEC82

3IMARS3

le6,1.2

LATE
PLANNED

1imMAYSB2
2700782
18MAY83
27S€P83
20MaY43
10UANGS
10JANRS
15JAN86
18JUNBS
26FERBS
19NOVES
8Ju_8sS
16APRAG
29AUIGAL
29AUG86

29AUGB6

4DECASK
13JANA3
18SEPBE
24MARSBT
2eFERAT
22JUNB3

REPORT 78

COMMENTS

PAGE

1

UNIT=DAY



vr-A

LHEPORT NATE

CUNTRACT 00)00

19CTL  CRITICAL PATH

RUN  26MARH2 #0~-1-4821

INTFRNAT]ONAL COAL REFINING COMPANY

ICRC MASTER SCHEDULE - REV w0l=V

REPORTING ELEMENTS ULO=RAM MATERJALSPRODUCY HANDL INGESTORAGE

In »

252A1
252R1
252¢C
2520
252F1
2526
292H1
2521
FL YN}
252Kk1
25211
292M]
252N
2520
252
2520

MILE
STONE

RGN PROC LSGN =~ COAL REC

AGN: DETATLED DSGN = COAL REC

1ST M/SR

2ND M/SR

AGN PSAR = COAL RECOV

COMPL PSaAR

15T SIGNIF CONSTR PKG = COAL STRG
END PH | =~ RAW MATLAPHDDN -HDLG&STRG
COAL STRG-1ST CONSTR PXG AmARY (S/C)
LIQ STRG - RGN STEEL ERECTION

LId STRG =~ AGM PIPE

I.1¢ STRU~-BGN ELEC

COMPL STFEL EKECTION

COMPL PIPE
ComPL ELEC
MECH COMPL

[ 15 RECORDS e FOTAL ACYIVITY WEIGHT =

EARLY
PLANNZD

10CT 31
13JAN32
la JUN32
2TINECH2
CamAY 32
145EPR]
14 JANB3
2INOVBI

G JANBSG
lumayYBe

SMARBS
JjouULBe
J1IANB6
25.JUNB6
lenOVBS
‘L4NOVBO

ACTUAL
DaTE

WRS ELEMENY o3

CURRENT
PLANNEN

10Cval
13JANE2
14JUNG2
270ECc8e
Q4MAYHZ
164S5EPU3
14JANE3
2INOVH Y
4JANHES
18MAYES
SMARES
J1uuLes
J1UANES
25JUNE6
14NOVES
14NOVES

1e4,1,3

LATE
PLANNED

23IMARS2
1SEPR2
6MAYB]
15SEPR3
10FERAI
IMARNAS
29SEP83
1THARBO
8MARSS
BHOVES
240CTAS
3DECAS
laguLa?
1 40CTAY
9DECAT
-9pECAT

REPORT 81

COMMENTS

PAGE

1

UNIT=DAY



Sp-A

1

REPORYT DATE 10CT81 CRITVICAL PATH

CONTRACT 00100 RUN 26MARE2 00-1~4821

ip » MILE
STONE

8D4aA) BGN DSGN SUPPORY PROGRAMS « ULO

apsgl 8GN OPER SUPPORT PROGRANS = ULO

8D4C COMPL DSGN SUPPORY PROBRAMS=ULO

aD4d ‘COMPL OFER SUPPORT PROGRAMS=ULO
4 RECORDSe TOTAL ACTIVITY WEIGHT @

INTERNATIONAL COAL REFINING COMPANY

ICRC MASTER SCHEDULE = REV #01-V
REPORTING ELEMENTI UTILITIESLOFFSITES-ENG TECHNICAL. SUPPORT

EARLY
PLANNED

10CT8}
16JANBS
16JANGS
14UANBS

ACTUAL
Date

W3S .ELEMENT #)

‘CURRENT
PLANNED

10CT81
16JANSS
16JANBS
14JANBS

l.‘.l.'

LATE
PLANNED

120€c86
120ECeas
10DEC8Y

REPORT 18

COMMENTS

PAGE

1
UNIT®DAY
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IREPOKRY DATE 1UCTYY CRITICAL PaTH INTERBATIONAL COAL REFINING COMPANY REPORT 73 PAGE 1

CUNTHACT 00100 HUN 26MaRB2 0)=1-4R821  [CRC MASTER SCHEDULE = REV #01=~u UNIT=DAY
KEPORTING ELEMENTS UTTLITIES A OFFSITES = UTILITY SYSTEMS PROCUREMENTS MAIN POWER TRANSFORMER
o » MILE EARLY ACTUAL CURRENT - LATE COMMENTS
STONE PLANNED DaTE PLANNED ©  PLANNED
200a MAIN PWP TRANSFMR = [SS5 MECH SPFC 2SMARBZ 25MARB2  4NOVA3
208 MAIN Pwii TRANSFMR-1SS P,0/AGN YNDR ENG 21nCr82 210CT82 29MARSS
200C MATN PWR TRANSFM-COMPL VND ENGYBGN FAB  9MARS3 . 9MARBI 15AUGas
200F MAIN PWR 1RANSFMR = DEL TO SITE 30auUGe3 . 30AUGB3 29JULAS
0 4 RECORDSs TOTaL ACTIVITY WEL3HT 3 ¢



IREPORT DATE 10CTH1l CRITICAL PATH-

INTFRNATIONAL COAL REFINING COMPANY

CUNTHACT 00100 RUN  26MaRH2 V0-1-4821 ICRC MASTER SCHEDULE = REV #01-v

REPORTING ELEMENT! yTILITIES & OFFSITES = UTILITY SYSTEMS

o » MILE. EARLY
STONE PLANNED
201a 13,8 KV SWGR- = 1SS MECH SPEC 11MARB2
201R 13.8 KV SWGR = 1SS P,0/RGN' VNUR ENG 210C782
2ulc 13.8 KY SWGR- = COMPL VNOR ENG/BGN FaB 26JANB3
. 2UlE 13.8 KV SwGR = DEL TO SITE 6JUNB3
) 4 RECORDSs TOTAL ACTIVITY wEIGHT = 0

Ly-A

PROCUREMENT

ACTUAL CURRENT
DATE PLANNED

11 MARB2
210Ccva2
26JANS)
6JUNB3

REPORT 74

13,8 kv SWITCH GEAR

LATE
PLANNED

6DECRY

14MaYRS4
15AUG84

294U 85 .

COMMENTS

PAGE

1
UNIT=DAY



8t-A

IHEPORT NATE

CUNTRACT 00

10CT8L  CRITICAL PATH

190

HUN 26M4aHd2- Go-1-4821

INTFRNATIONAL COAL FEFINING COMPANY:

ICRC MASTER SCHEDULE = REV #01-U

HEPORTING ELEMENTS UTILITIES 4 OFFSITES = UTLLITY SYSTEMS

1D »

2024
euzn
cuec
2L2F

MILE
STONE

HOILER
AOILER
RUILER
HOILER

- ISS MECH SPEC

= 1SS P,0/REN YNDR ENG

= COMPL VNDZ ENG/BGN FAB
- DEL To SI1IE

4 RECORDSs TOTaL ACTIVITY WEIGHT =

EARLY
PLANMNED

1oMAKB2
210CT82
16FEBA3
18SEPB4

ACTUAL
DATE

PROCUREMENT

CURRENT
PLANNED

10MARB2
210CT82
16FEBA3
18SEPBG

BOTLER

LATE
PLANNED

25JUN82
17TDECA2
14APRA]
12n0ves

. REPORT 75

COMMENTS

PABE

1

UNIT=DAY



6p-A

1REPORT DATE 10C¥nl CRIVICAL PATH

_CUNTRACT 00100 RUN  2AamMARG? ud-1=-4a21

INTFRNATIONAL COAL REFINING COMPANY

[CRC MASTER SCHEDULE = REV w0l=y

KEPORTING ELEMENTY UTILIVIES & OFFSITES = UVTILITY SYSTEMS

Io » MILE
STONE

2uia ROILER Fw PUMPS = 1SS MECH SPEC
2038 - ROILER Fw PUMPS = 1SS P.0/BGN VNNR ENG
203C BOTLER Fw PUMPS =COMPL VND ENG/BGN FaB
2U3F ROILER FwW PUMPS = DEL TO SITE .

0 4 RECORDSe TOTaL ACTIVITY WEIGHT =

0

EARLY
PLANNED

10MARH2
210CT82
18NOVE2
30MARH]

ACTUAL
DATE

PROCUREMENT: BOILER Fo PUMPS

CURRENT LATE
PLANNED PLANNED

10MARB2 25AUG82
210C782 SFER8)D

18NOVE2 9MARR]

30MARB8]3 12NOVB4

‘REPORT 76

@
COMMENTS

PABE

1}

UNIT=DAY



IREPORT DATE 1UCTH) CRITICAL PATH INTFRNATJONAL: COAL REFINING COMPANY REPORY 82 PAGE 1

CONTRAGY 00100 RUN  26MARA2 VO=1-4n21 ICRC MASTER SCHEDULE = FEV #0l=-y UNIT=DAY
REPORTING ELEMENT: DLO-RAW NATERJALSPRDDUCT HANNL INGSSTORAGE PROCUREMENTS LIGUIN STORAGE TANKS
0 # MILE EaRLY ACTUAL CURRENT L ATE COMMENTS
STONE PLANNED DATE PLANNED PLANNED )
220A LIQ STRG TANKS = IS5 MECH SPFC 1HMARB2 18MARB2 24AUGEI
2208 LIQ STRG YANKS = [$5 P,0/BGN VNDR ENG - 210CT82 210CT82 240CT84
220C LIQ STRi TANKS= CQMPL VNOR ENG/AGN FAB 2a0EC82 200EC82 21DECB4
220F L1 STRG TANKS = pDEL TO SITVF 16MARSB3 16MARB3 19MARSS
0 4 RECORDSe TyulalL ACTIVITY WEIGHT = 0
< .

]
w
o



1HEPORT DATE

16-A

1uc

CUONTRACT 0010V

10 » MILE
STONE

221a COAL
2218 coaL
221C COAL
221E coaL
4 RECORDS»

T8l CRITICAL PATH

RUN  26MARA? 00-1-4821

STRG CONVEYQR = ISS MECH SPEC
STRG CONVEY=ISS P.O/BGN VNDR ENG
STRG CONVEY=COMPL VND ENG/BGN FAB
STRG CONVEYOR =- DEL TO SITE

TOTAL ACTIVITY WEIGHT =

HEPORTING ELEMENTS ULO-RAW MATERIALAPRONUCT HANDLINGSSTORAGE

EARLY
PLANNED

200ANB2
23sEP82
20nECB2
30MARB3

INTERNATIONAL COAL REFINING COMPANY

[CRC MASTER SCHEDULE = EV #01-~-U

PROCUREMENT S

ACTUAL CURKENT
DATE PLANNED

20JANB2
23SEPB2
20DEC82
30MARAI

REPORY 83

COAL STORAGE CONVEYOR

LATE
PLANNED

20DECA2
1AUaB4
250CT84
6FERBS

COMMENTS

PAGE

1

UNIT=DAY



25-A

1REPORY naTE 10C¥8] CRITICAL PATH

CUNTRACT 00100 RUN 26MARAB2 v0-1-4821

INTFRNATIONAL COAL REFINING COMPANY

1CRC. MASTER SCHEDULE = REv wll-U

REPORTING ELEMENT! ULO-RAw MATERIALSPRONUCT HANNL INGASTORAGE

In » MILE
STONE

2224 SRC HDLG CONVEYDR = [SS MECH SPFC

222R SRC HDLG CONVEYOR-ISS P,0/BON VNDR ENG
2zac SRC HDLG CONVEY=-COMEL YNDR ENG/RGN FaB
222¢ SHC HULG CONVEYOR - DEL TO SITE

0 4 RECORDS» TOTAL ACTIVITY WEIGHT =

0

EaRLY
PLANNED

200ANB2
2inivaz
20DECH2
30MARHE3

REPORT 84

PHOCURENENTS SRC HANDLIN3I CONVEYOR

ACTUAL CURRENT  LATE
DATE PLANNED  PLANNMED

c¢0JANB2 1JUNB3
210CT82 TFERBG
c0DEC82 8APF @6
JOMARBI 17JuUL86

COMMENTS

PAGE

1

UNIT=DAY



£G-A

1REPOKT DATE

CONTHACT 00100

10CT81 CRITLICAL PATH

FUN  26MARB2 0C~1=4821

REPOKTING ELEMENTI UTJLITLES & OFFSITES - OFFSITES

In w MILE
STUNE
2e6a EVAPORATORS - [SS MECH SPEC
2268 EVAPORATOHS = 1SS P,O/RAGN VNDH FNG
2eec EVAPORATORS = COMPL VNOR ENG/HGN FAB
226F EVAPORATORS = DFL TO SITE
0 4 RECORDS» TOTAL ACTIVITY wEIGHT = 0

EARLY
PLANNED

13FEBB2
onNECBR2
YMARAI

CIFERBS,

INTFRNATIUNAL COAL KEFINING COMPANY

ICRC MASTER SCHEDULF - REV #01-=U

PROCUREMENT

ACTuAL CURRENY
DATtL PLANNED

16FEB82

6DECB2
IMARB3

2IFEBBS

EVAPORATORS

LATE
PLANNED

40CT1R2
29APRAI
S0CYa3
12JUNBS

REPORY 79

COMMENTS -

PAGE

1

UNIT=sDAY



Chapter V Qutside Battery Limits Facilities (WBS 1.4)

B. CENTRAL CONTROL SYSTEM (WBS 1.4.2)

1. TECHNICAL SCOPE

a. Phase I

The primary result of this element of work effort will be to ensure the
development by the Area Contractors of a complete and functional design package
for transmittal to the Centrai Control System supplier(s). The work will
encompass the review of all ICRC and Construction Manager/Constructor (CM/C)
activities related to the Central Control Systems specification and design.

The Central Control System will be a modular, microprocessor-based,
distributed system interfaced with a process management host computer located
in a Central Control Room. The overall facility wil) be operated principally
~from this room, which will contain the operating interface for all operating
areas. The system will use multiple CRT displays and printers.

The microprocessor equipment specified by the Area Contractors will be
distributed throughout the plant, mounted in instrument racks located in
individual operating area Instrument and Control Systems (I&CS) equipment
rooms. Redundant communications 1ines will connect the equipment rooms to the
Central Control Room specified by the I&CS Managing Contractor. Control
operators will not be stationed in the I&CS equipment rooms.

The process-management host computer will be interfaced to each data
communications line primarily ﬁo gather information and generate reports.
Capability for direct digital control (DDC)/supervisory control will be
available.

The ICRC I&CS Project Manager will coordinate principal cost, schedule,
and other interfacing with the I&CS Managing Contractor, and ICRC Project
Design personnel will provide additional control system technical interface
support.

The I&CS Managing Contractor will develop overall design criteria that
completely define the Central Control System, and will promote and monitor the
successful implementation of ICRC resources and execution of the design criteria
by the Area Contractors, Central Control System Supplier, and the CM/C. To
implement these criteria, the I&CS Managing Contractor will supply the following
minimum requirements:

V-54



Central Control System

® Review and recommend appropriate Central Control System philosophy,

implementation plans, and system suppliers, and assist in evaluating

selected primary element data;

Review control instrumentation specifications that interface with

the Central Control System, including the control room design,

functional content, and location;

° Initiate timely and efficient transfer of Central Control System
design information to ICRC, Area Contractors, the Central System
Supplier, and CM/C;

® Maintain the proper flow of information (schedules, status reports,
meeting notes) to the ICRC I&CS Project Manager to ensure adequate
documentétion and distribution of project and technical decisions;

© Review and recommend Central Control System design philosophy for
the integration of emergency shutdown requirements; and

° Ensure that spare parts have been defined adequately.

b. Phase II

The primary result of this element of work effort by the I&CS Managing
Contractor will be all of the work necessary to successfully procure, install,
and operate the system. This effort will encompass the review of all Area
Contractbr procurements and installations, and of ICRC and Construction Manager/
Constructor (CM/C) activities ré]ating to the Central Control System.

The ICRC I&CS Project Manager will supervise cost/schedule and interface
coordination by the I&CS Managing Contractor. Additional technical support
will be performed by personnel provided by the ICRC Project Design Section
Manager.

The CM/C will provide installation support services including support of
delivery schedules, transportation routing, unloading, warehousing, and the
responsibility for site placement and installation.

The I&CS Contractor will develop an overall plan to install the Central -
Control System and will promote and monitor the successful execution of the
plan by the Area Contractors, Central System Supplier, and CM/C. As part'of
the plan, the I&CS Managing Contractor must be instrumental in at least the

following activities:

<<
]
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Central Control System

Initiating timely and efficient transfer of Central Control System
information across ICRC, Area Contractor, Central System Supplier,

and CM/C interfaces;

Maintaining the proper flow of information (schedules, status reports,
and meeting notes) to the ICRC I&CS Project Manager to ensure adequate
documentation and distribution of project and technical decisions;
Actively participating in the evaluation of the Central Control

System during preshipment testing;

Ensuring that spare parts have been adequately defined and acquired;
Ensuring that operator training has been developed adequately and is
available in conjunction with labor schedules for the operations;
Ensuring that appropriate installation and maintenance have been
arrdiyed fur start=up and long-term operation of the Central Control
Systems in liaison with the appropriate Purchasing groups;

Ensuring that adequate technical assistance is provided during
installation and stért-up of the Central Control System.
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Central Control System

2. COST PLANS

The following cost plan data from the Original Baseline for the Central
Control System, Work Breakdown Structure element 1.4.2 are included for reference.
They were coordinated and compiled by the International Coal Refining Company
(ICRC) based on engineering, vendor engineering and equipment cost estimates
developed by Johnson Controls, Inc., a construction cost estimate developed by
Stone and Webster Engineering Corporation, and a Phase I and II support estimate
developed by ICRC. This cost plan data did not include any allowance for
contingency.

The Cost Plans were presented in first quarter FY 82 and escalated costs

in the following formats:

Phase I - Level IV WBS Summary - 1st Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1lst Quarter FY 82
dollars
Organizational Breakdown Structure Summary - Escalated dollars

Phase IT - Level IV WBS Summary - 1lst Quarter FY 82 dollars
Level IV WBS Summary - Esca]ated‘do11ars
Organizational Breakdown Sfructure Summary - 1lst Quarter FY 82
dollars
Organizational Breakdown Structure Summary - Escalated dollars

The escalated costs were developed using the following rates compounded
yearly: 10% for FY 82 and FY 83, 9% for FY 84 and FY 85 and 8% thereafter.
Escalation on equipment had been calculated based on a committed basis and
distributed on a cash flow basis.

Thé capital costs, in first quarter FY 82 dollars, for the Central Control
System did not change during the Post-Baseline period. No attempt has been
made to escalate the costs or to develop new cost plans because of the lack of

a definitive project schedule and agreed escalation factors.
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e international Coal Refining Company

Johnson Controls

REVISED

BASELINE ESTIMATE
PHASE | & PHASE II

AREA ard CONTRACTOR DATE
wes LEVEL —1.4.2 __ NUMBER 800 REVISION NO.
wBs ELEMENT TiTLE _Central Control System PAGE OF

1ST QTR FY82 (THOUSANDS)

FINAL BASELINE

ITEM LABOR

MH $

MATL TOTAL

3 s
A/C PURCHASE 3125.0 3125.0

P s
EQuip cM/C URCHASE

ERECT

SPARE

ICRC PARTS

TOTAL EQUIP —3125.0 31250

Site & Eartriwork

Concrete
Structural Steel

Piping

Electrical
Instrumentation
Architectural,
Painting, and
insulation
SUBTOTAL - BULKS

TOTAL DIRECTS
Distributabics &
Indirects
TOTAL DIRECTS
& INDIRECTS

3125.0 3125.0

3125.0 3125.0

—1304.0 1404.0

Phase |
A/C Vendor

Engr. Engr’'g

Phase || 925.0 925.0

Phase |
cm/C Phase |1
TOTAL ENGINEERING
4+ CM/C

Phase |

ICRC Phase i1

SUBTOTAL
CATEGORY B ECP’s
CATEGORY C ECP's
SUBTOTAL — OTHER

2329.0 2329.0
259.0

259.0 : 259

259.0

ESCALA-

Phase |

239.0

TION

Phase Il

CONTIN-

Phase |

GENCY

Phase ||

PGST MECH MODS

SUBTOTAL — CONTINGENCY

GRAND TOTAL

2588.0

3125

5213.0

FORM 9637 (3/82

)
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e international Coal Rehning Company

AREA and CONTRACTOR _Johnson Controls

ORIGINAL

BASELINE ESTIMATE
PHASE | & PHASE I

wBS LEVEL _1.4.2

. NUMBER

800

WBS ELEMENT TITLE __Central Contraol System

DATE

REVISION NO.

PAGE

OF

————————————

ITEM

FINAL BASELINE

LABOR

MH

MAT'L
3 Subtotal

TOTAL

Escalation ¢

A/C PURCHASE

3125.0

EQuUIP cM/C

PURCHASE

3122.0_

ERECT

SPARE

ICRC o ARTS

TOTAL EQUIP

3125.Q

3125.0

Site & Earthwork

Concrete

Structural Steel

Piping

Electrical

Instrumentation

Architectural,
Painting, and
Insuiation

SUBTOTAL - BULKS

TOTAL DIRECTS

J1o.U

3125.0

Distributables &
Indirects

TOTAL DIRECTS
& INDIRECTS

3125.0] 3125.0

779.0

3%04.0

Phase |

1404.0

1404.0

134.0

1538.0

A/C
Engr.

Vendor
Engr'g

Phase |1

925.0

925.0

1270.0

Phase |

3450

cm/c Phase |1

TOTAL ENGINEERING

2329.0

2329.0

2808.0

+ CM/C
Pnase |

Z23.U

¢o3.U

¢b3.U

ICRC Phase ||

SUBTOTAL

259.0

259.0

263.0

CATEGORY B ECP’'s

CATEGORY C ECP's

SUBTOTAL — OTHER

259.0

259.0

_263.0

ESCALA.| Phase |

TION Phase 11

CONTIN-| Phase |

GENCY | Phase 11

POST MECH MODS

SUBTOTAL — CONTINGENCY

GRAND TOTAL

2588.0

3125.0] 5713.0

1262.0

FORM 9637 (3/82)
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65-A

U. S. DEPARTMENT OF ENERGY

Level IV WBS Summary

BASELINE PAGE OF
Dot r:'o;\'::n-uw Phase | (mmrar
" Pemonstratlon of the Solvent Refined Coal Process 2 b REUs-T8bro3054
3. Contractor tname, sddvest) 4. Contrect Start Dete
Inter: .tional Coal Refining Company 10 July 1978
P. 0. dox 2752 8. Contract Completion Dete
Allentown, PA 18001
6. Ideniificetion | 7. Reponiing Category (e.g., contract line 10. Panned Curroni Fiscol Year
Numbes l.l'::l“o'mruk breskdown struciure FY82
FY80 FY8l 0 N Di{J FI1M AlM J1J A ]S jTotal FY8A FYB3 | FYB4 FY8% Total
1.4.7 Central Control System
1.4.2.1 Central Control Systesn - 123 8 - =] = - 4] 7 8] 7 111]10]11 66 2117 g5 - 491
.4.2,7 Area Management - 320 20 |16 1 16118 116 | 18121 118118 | 20| 18] 19 218 138 81 - 152
.4.2.8 Engineering Tech. Suppart - 88 5 - L - 61 5 41 5 9 91 8 51 146 30 282
Johnson Fee - CTRN 250 I 0 I 6 I O 4 4 I 2 O 3 73 N X - KX
Cateqory B ECP's - - - - -1 - -1 - -1- -1- - - - - - - -
- Total 1.4.2 - 531 3/ JI7T 7|9 173035 (3232 |43 d0[ &1 358 555 219 - 1663
Escalation - - - - -1 - =1 - 1} - - 1 1] 1 4 80 54 - 138
Total - Escalated = 831 35 17 117119 [17] 30]36 | 32}32 | 441 41] 42 362 635 273 - 1801
16. Aemerks Dollars Expressed {n [17. Cou Pan Dute
I"lhousandsg Ist Qtr. Harc'h. 1982
Y 82 Dallars
18. Signature of Contractor’s Project Menager and Dete 19. Sipr of C ‘s Authorized Financisl Repe ive and Dats 20. Signature of Government Tachnical Representative snd Daten




09-A

U. S. DEPARTMENT OF ENERGY

Level ]V WBS Summmry

BASELINE Pace  of
nor "T.vr.::“i"' Phase 1 nowrT
" Bemons tra ration of the Solvent Refined Coal Process 2 6&"-‘)(68‘3‘%&03054
3 Conuacior iname, sddvens) 4. Coatract Stert Oate
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Coatrscs Comgletion Date
Allentown, PA 18001 -
6. idenutical: W | 7. Raporting Categary lo.g., contract dne 10, Menced Current Fiscall Yoor
Number :::::'ruh bragkdown struc 18 F¥82
FY80 FYsl 0 N Dl J FIN ] AN J AlS otal FY82 FYB3 1 FY84 FY8% Total
1.4.2
4.2, Central Control System 123 gl - -1 -1- 41716 7 1011 2 - ta3
,4.2.7 1 Area Management - 320 20 116 j16 J1& [16 18 ]22 |18 ] 18 1920 222 58 101 - 801
.4.2.8 Engineering Tech. Support - 35 &1 - -1 - - 5 [ [ 91 5 67 37 - 310
[ Johnson Fee - 3 1 211 1i:l1j 212 el 2 3l 3 23 62 29 - 147
Category B ECP's - - - -r-1-1-1-1T-1-71- -1 - - - - - -
Total 1.4.2 - Il 17 117718 117 13036 |32 41142 | 362 -] 035 F k) - 1801 ]

15. Remarks

ot

lated Dollars

in Thousands - Esca-

12. Cost Plan Dete
March,

1982

18. Signeture of ‘s Project My snd Dste

19. Signsture 31 Contracior's # uthorized Financial Representative and Date

20. Signs ure ¢! Governmaeni Technicsl Repremntative and De:e




19-A

U. S. DEPARTMENT OF ENERGY

Organfizational Breakdown Structure

DOE Form CR-$11P BMELINE PAcE or
T Phase 1 fp—
" Bemonstration of the Solvent Refined Coal Process * BB KCUE "Mor03054
3. Contractor {name, sddreust 4. Contract Start Dete
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Compiation Dste
Alientown, PA 18001 -
8. Identitication 1 7. Reporting Cetegory leg., contract fine 10. Manned Current Flscal Yesr
Number :m'rn breakdown aructure . FYB2
FY80 FY8l 0 N D1J FINM AlM J 14 AlS [Total FYBY FY83 | FY84 FY85% Total
1.4.2 Central Control System
"_{ Johnson Controls - k721 26110 [ s 11110 [21 ] 2525 25]33 k] 259 558 219 < LIS
SWEC - - 1 - - -] - - -] - -] - -1 - - - - - -
TCRC - 160 w]2{9) a2t el o]l 2] 72/10] 78 99 - - - 259
Cateaory B ECP's - - -1 -1T -1T-1T-7T-1-1T-1T-1-1- - - - - -
Total 1,4,2 % - 831 KFRVAINYA R RN S 32 r32a3 a4l 358 555 219 - 1663
tscalation - - - | - - -1 - - 1l - -1 1 11 1 [} 80 54 _ 138
Total - Escalated - 531 35017 11711917 | 301 3632 | 32144 ¢ a1 [42 362 ] 2N - 1801

16 Ramerks Dollars Expressed {n J17. Cou Pan Date
Thousands - st Qtr. | March, 1982
FY82 Dollars

18 Segnature .1 Contrecior ‘s Project Maneger and Date 19. Signeture of Contractor ‘s Autharized Financial Representative and Dsts 20. Signature o! G Technicat Repr ive and Dete




¢9-4

U. 5. DEPARTMENT OF ENERGY Organizational Breakdown Structure
EASELINE Pace  of

OO r‘:-'-;\‘::mnr Phase 1

' Gemons r'é'ﬂ‘é? of the Solvent Refined Coal Process 2 ﬁt"-‘K&f&’%aeaou
3. Contrector (neme, sddress) 4. Contrecy Start Dute
International Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Complation Dete
Allentown, PA 18001 -
6. identilication | 7. Reporting Category te.g., contract Bne 10. Plonced Curront Fiscal Your
Number itom wlrwn breakcown structure FY82
FY80 FY81 0 N 0lJ FI1M AlMIJaly AlS lTotal FY84 FY83 FY84 FY85 Total
1.4.¢ Central Control Systen : 1
ohnson Controls - 371 25110 | 8 | 11 (10 121 | «5125 | 25133 | 33|33 ) 635 273 - 1538
SWEC - - . Z o - — 1= o e 1= = = - - -
| TCRT - 160 1017 | 91 847 [ 9171 7|1 9 103 - Z . 263
_Catengary B ECP's | - P P S S S S I Y S Y - - - - -
Total11.4.2 j - 531 T35 17 117 119117 130! 6]3¢c | 32144 ' 4] [42 362 035 213 - 1801
1 ‘
15. Remarks ollars Expressed in [V Cost Plan Date
Fhﬁuﬂ"ds '.,Escalated HarCh- 1982
niiars

18. Signature of Contractor's Project Manager end Date 19. Signature of Contractor's Authaized Finencisl Repr ssantative snd Date !70 Signature 0! Governmeni Technicel Represaniative and Dare




£9-A

U. S. DEPARTMENT OF ENERGY

Level IV WBS Summary

D€ Foem CRANIP BASELINE PAGE OF
e Phase 11 [
t. Cantract ldentificstion 2. Contract
Demonstration of the Solvent Refined Coal Process DE- ACOS 780R03054
3. Contrecior {rame, sddv 4. Contrect Stert Date
internationa‘ Coal Refining Company 10 July 1978
P. 0. Box 2752 ntrec! .
Allentown, PA 18001 8 Contrect Comelation Oute
* R T e St oo " B [* e
olement) Fircel Fiscal
Yeors Vears FY83 FY84 FYas FY86 FY87 Fyas TOTAL
1.4.2 Central Control System
1 | Central Control System - - 3125 - - - I35
1.4.2.7 Area Management - - - - - - -
Engineering Tech. Support - 192 318 213 - - 843
Johnson Fee - 19 3? 26 - - 82
Category B ECP's - - - - - - -
Tatal 1.4.2 - 2L 3540 299 . - 50
Escalation . 53 373 182 - = N
Total - Escalated - 264 43469 a8 - p 3V,
5. Remerks Dollars Exprﬁsseg Tn]47. Con Pan Dete
Thousands - st Qtr.
EYR2 Dollars March, 1982
Ps Signature of Contracior’s Project Manager snd Date 19. Signature ol Coniractor's Autharizad Cinancial Pagraseniative and Date 20. Sipnature of Government Technicel Ropressntative snd Date

[




?9-A

U. S. DEPAR™MENT OF ENERGY

Lev2l IV WBS Summary

BASELINE PAGE or
DOE r:.:’n'::muw Phase 11 o s &
1. Cantrect identification T 2. Contract Number
Demonstration of the Solvent Refined Coal Process DE-ACO5-780R03054
3. Conyractor ineme, sddrags) 4. Contract Start Dete
fnternational Coa) Refining Company 10 July 1978
P. 0. Box 2752 8. Conuact Comgletion Date
Allentown, PA 18001
8. Identificaiion | 7. Reporting Category le g., contract line 8. Plenned | Acnd
Number Hem or work braskdown SIruCtusD Prios ot -
olomeni) Fiscad Fiscal
— Yoors Yun FY83 F784 FY85 FYs6 FY87 FY8s TOTAL
T.8.2 Tentral Control System
1.4.2.1 - - 3904 - - - 3904
1.4.2.7 Area Management - - - - - -
1.4.2.8 | Engineering Tech. Support 240 515 402 - - 1157
Johnson fee - 24 50 39 - - 113
Category B ECP's - - - - - - -
Total 1.4.2 - -1 0 4469 [} - ~ 5173

16. Remaerks

Dollars

Dollars Expressed in
Thousands - Escalated

12. Cost Plan Dete

March, 1982

18. Signature of Coantractor's Project Menager end Date
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Central Control System

3. MILESTONE SCHEDULES

The Original Project Master Schedu1e, included here, showed design and
procurement milestones for the Central COntr01 System, WBS element 1.4.2. A
bar chart format graphically depicted- the scheduled, predicted and actual
occurrence dates; it was supported by.a computerized tabulation of the same
data. This information had been extracted e]éctrqnica]]y from the Intermediate
Schedule developed by ICRC with input from Johnson Cohtro1s, Inc.

The schedule included DOE imposed restraints on the beginning of purchasing
activities and indicates dé]ivery of the Control System between April and June
1985. .

The time durations for the original project activities can and should be
considered in the development of any new preliminary schedules since there is
no current schedule for the resumption and completion of the SRC-I Project.
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Chapter VI Project Management and Support (WBS 1.5)

A.  TECHNICAL SCOPE

1. PROJECT MANAGEMENT (WBS 1.5.1)

Detailed design, procurement, and construction of the Demonstration Plant
falls under the domain of Project Management. This group will perform all
activities necessary to effectively plan, staff, coordinate, and execute
design and construction of the plant.

The principal responsibilities of Project Management are to prepare the
Project Procedures and design standards; to monitor, coordinate, and integrate
design, procurement, and construction activitjes of the Area Contractors and
CM/C and to distribute and handle documents generated by Area Contractors and
the CM/C relative to plant design and construction.

a. Project Administration

Project Administration establishes and manages a document control center
and system to ensure praoper and timely flow of information to various functional
departments within ICRC and its timely return to Area Contractors, the CM/C
and DOE. The document control systems of the Area Contractors and the CM/C
will be audited by ICRC periodically to ensure their adequacy and effective
implementation. A central filing system is administered to ensure that project
records are maintained properly and information can be retrieved easily. Word
processing, drawing reproduction, and printing facilities are staffed and
managed.

Project Administration also prepares and distributes Master Project
Procedures to guide the administrative functions of ICRC and its subcontractors.
The procedures cover such subjects as document control, equipment procurement
responsibilities, interface drawings and tie-in lists, operating manuals,
spare parts and special tool requirements, Process Hazards Reviews, First and
Second Milestone Reviews, reliability analyses, and Critical Technology.

b. Project Design

The preparation of General Engineering Specifications and major equipment
design standards for use by subcontractors is the responsibility of Project
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Design, which reports to Project Management. The .specifications apply to all
engineering disciplines, including civil, structural and architectural, piping,
electrical, and instrumentation. Requirements for items ranging from earthwork,
. concrete, and fencing to pipe, valves, electrical substations, flow meters,
and insulation are covered. The equipment design standards specify mechanical
design criteria and fabrication codes that apply to pressure vessels and
tanks, heat-transfer equipment, rotating machinery, piping and piping components,
electrical equipment, instrumentation and control systems, buildings and
structures, and material handling equipment.

The engineering design work of the subcontractors is reviewed for compliance
to specifications and design standards, and quality assurance assessments will
be checked. Critical Technology Equipment poses a significant technical risk
to the Demonstration Plant's success; without process or equipment modifications
that exceed the overall budget or schedule requirements, such risks could
prevent the achievement of major objectives. Critical Technology Equipment
and Processes will be subjected to more detailed reviews in order to recommend
action to reduce'the technical risk to an acceptable level, and to ensure
accéptance by the ICRC Hazards Review Committee.

c. Project Coordination

Project Management defines, monitors, coordinates, reviews, and approves
the work of the Area Contractors in preparing the detailed design of the
facilities and in all procurement activities. The Contractor Work Breakdown
Structure (CWBS), budgets for cost estimates and forecasts, and schedules for
measuring performance have been and will continue to be agreed upon. The
work, budgets, schedules, and performance of the CM/C are monitored, reviewed,
and approved similarly.

In order to promote the objectives of the project, Project Management
seeks and obtains advice, concurrence and approval from other ICRC groups on
technical, operational, financial and contract matters.

Cost and schedule data prepared and submitted by the Area Subcontractors
and the CM/C are reviewed and approved to ensure performance in a timely
manner according to approved budgets and schedules. Engineering Change Proposals
(ECPs) submitted by subcontractors are reviewed and approved, aﬁd timely,
accurate logs are maintained to facilitate sound cost forecasting. Company
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home office costs in the project management area of responsibility are also
forecasted.

Thfs group also coordinates quality assurance assessments and safety
reviews performed by the Area Contractors and ICRC so that they are performed
on time. The efforts of each Area Contractor are coordinated and interfaced'
with other Area Contractors and the CM/C. Feedstock, product, utility, and
waste-stream data on quantities and conditions must be interchanged between
Area Contractors. Tie-in points for piping, wiring, structures, and roads
must be interfaced also. Individual area plot p]ané must be integrated into
an optimum facility plot plan to provide constructability, operability, access
for maintenance and repair, and an economic arrangement. Constructability

reviews will be undertaken in concert with the Area Contractors and the CM/C.

d. Project Construction

Project Management will assist the CM/C in its efforts with local author-
ities to establish the site. The progresé and cost of construction will be
monitored through the management control systems of the CM/C to ensure adequate
and acceptable performance relative to cost and schedule. Critica]lequipment
deliveries will be monitored so they can be éxpedited on a timely basis..

Project Management also will monitor the quality of the construction work
to guarantee that it is of high quality and complies with all standards,
specifications, design criteria, and drawings. The quality control activitﬁes
of the CM/C, Area Contractors and ICRC will be coordinated so that technical
problems are reviewed on time. Any known deficiencies will then be corrected.

Productivity of the construction crafts will be monitored and improved if
necessary. Adequate surveillance will be provided to ensure that the4workp1ace
is safe, that safety programs are observed, and that the Qork is pérfdrmed
professionally.

Certification will be provided when the CM/C's construction work is

complete and ready far acceptance,

e. Project Procurement

Effective procurement plans and strategies will be developed and implemented.
The purchase needs of the project, including price, performance, delivery,
quality, and service, will be met at the Towest ultimate cost.

- VI-3



Project Management

The procurement plans and activities of the Area Contractors and CM/C
will be reviewed to ensure that purchases are made in the best interests of
ICRC and DOE and to ensure compliance with approved procurement procedures,
federal and DOE procurement regulations, and prime contract requirements.
Compliance with Small Business and Disadvantaged Business plans and goals and
government source requirements will be monitored.

Purchasing, expediting, and traffic activities of all subcontractors will
be coordinated and integrated to ensure compatibility with overall project
requirements. Project Procurement will also review and approve negotiations,

contracts, and amendments for the subcontracts.

f. Project Accounting

Project Accounting will perform accounting, budgeting, forecasting,
analysis, and reporting of project costs for ICRC and the overall SRC-I project.
Systems for collection and reporting costs will be implemented and maintained
to guarantee timely and accurate flow of information. Project costs will be
reported on a consolidated basis.

Project Accounting wiil monitor and assess the adequacy of the cost
management systems of all subcontractors, and analyze costs, verify project
costs, and identify cost variances and trends as necessary. All project-related
financial and funding documents will be prepared for submission to DOE. These
documents include: fiscal year budgets; cost and manpower plans; monthly cost
and manpower reports; cost performance reports; and contract pricing proposals
(Optional Form 60). The flow of data required to consolidate project-related
cost reports will be coordinated for both internal and external use. Necessary
project-related financial and economic analyses will be performed, by using
charts and graphs.

g. Performance Measurement

Performance and configuration management and cost estimation are the
responsibilities of Management Systems, who work in conjunction with Project
Management. The group will effectively plan, staff, coordinate, and measure
the cost and schedule performance of the Area Contractors and the CM/C.
Principal responsibilities of Management Systems will incliude the following:
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Preparing an overall project schedule which will be used to establish
priorities for technical decisions and to monitor the progress of
ICRC and Area Contractors

©® Maintaining an independent overview of the project cost and schedule
and report impending probiems to senior management

© Establishing and maintaining a complete set of Management Systems
Procedures for ICRC, Area Contractor, and CM/C compliance

¥ Establishing of Cohfiguration Management/Change Control procedures
to control changes to the Project Baseline

© Monitoring ICRC, Area Contractor, and CM/C compliance with Coét/
Schedule Control System Criteria

The procedures of the Area Contractors and the CM/C will be monitored for
comp]iénce with the Master Project Procedures. Cost and schedule analyses
will be prepared and any necessary corrective actions will be recommended to
Project Management. Highlights of the status of project costs and schedules
will be provided to ICRC senior management and DOE to ensure that the cost and
schedule impacts of decisions are known. Before they are awacced, contractual
and purchase-order commitments will be reviewed to evaluate compliance with
budgets and schedules. Information will be provided to the Finance Department
for preparing financial statements, budgets, forecasts, and reports to DOE.

To verify subcontractor Engineering Change Proposals, and internal ICRC
estimates, independent cost estimates will be prepared, as required. A control
log for budget changes is maintained, including the current status of the
tedget baseline, management reserve, undistributed budget, and Engineering
Change Proposals under consideration.

Management Systems will also supply estimating philosophy data to groups
preparing management plapns or other control documentation for DOE. Preparation -
and review of capital-cost estimates for trade-off studies will be coordinated
with Economic Evaluation. Field construction costs and productivity trends
and costs and schedules will be evaluated for ICRC's Project Manager of Con-

struction.
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h.  Contract Management

Preparation, negotiation, and maintenance of key SRC-I project contracts
in conformance with government policy and procedure will be coordinated and
administered by Contract Management to ensure compliance. All aspects of
individual contracts will be managed. Procedures for reimbursing subcontractors
will be developed, documentation will be maintained, and interfacing between
ICRC, DOE, and subcontractors will be coordinated. Also, proposals to DOE for
project work will be developed, submitted, and negotiated by Contract Management.
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Chapter Vi Project Management and Support (WBS 1.5)

2. ADMINISTRATION AND PLANNING (WBS 1.5.2)

a. Administration (WBS 1.5.2.1)

Administration of the SRC-I Project will be directed not only toward
successful completion of each phase of the work, but also toward encompassing
any activities necessary to continue the work through succeeding phases and to
evaluate the commercialization of the SRC-I process. Administrative personnel
will perform all activities necessary to effectively plan, organize, staff,
and execute all work on the SRC-I Project. Administration represents ICRC and
its industrial partners in the interfaces with the DOE and other government
agencies and with its subcontractors.

The primary responsibility is to ensure compliance with the DOE/ICRC
Contract. This involves management planning, baseline préparation, and sub-
sequent monitoring, site acquisition, design, procurement, construction,
quality assurance, subcontract management, expenditure control, and commercial
development of SRC products. As the Prime Contractor, ICRC's management is
responsible for preparing and providing all deliverables to DOE according to
the Contract. 1In addition, ICRC will hire and develop appropriate management
personnel having the skills, experience and training needed to manage the
company and the SRC-I Project and to perform the general tasks just described.

Human Resources. The Human Resources Department must maintain the profes-

sional standards of ICRC personnel by working with managers to recruit qualified
personnel for openings, making formal offers of employment, and coordinating
the relocation of employees. This department will work with departmental
managers to develop annual salary plans and maintain current position descrip-
tions. Responsibilities include developing and administering the salary and
benefit programs and other employee relations procedures, in-house training
and development programs, individual employee personal development plans, and
departmental organizatiaon plans and improvements.

A key factor in the success of the SRC-I project wiil be the employment
of skilled personnel at the plant. To this end, the Human Resources Department
will assist the Manufacturing Department in coordinating training programs for
plant operating and maintenance personnel. Also, it will interface with labor
and management, negotiate labor agreements, where appropriate, and develop an
equal opportunity employment program and affirmative action plan to meet the

objectives for employment and promotion of minorities.
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Finance. The Finance Department implements and maintains the cost collec-
tion and reporting procedures and systems for ICRC and the overall project to
ensure the timely and accurate fiow of information and to satisfy the require-
ments of project management for cost reports in accordance with DOE's reporting
guidelines. Also, the department monitors ICRC and Area Contractors to ensure
that all costs are being reported accurately.

The Accounting Section prepares ICRC's financial statements, budgets,
forecasts, and all reports to the government involving financial and cost
information from inputs supplied by appropriate, responsible managers. This
section will prepare all of the tax-return and other government forms that
require financial input. Accounting will also establish and implement procedures
for the collection of ICRC data; recording and reporting of accounting trans-
actions, including accounts payable, accounts recejvable, and payroll; and all
asset, liability, revenue, and expense activities. It will establish and
maintain accounting control of ICRC's assets, liabilities, revenues, and
expenses.

Accounting will manage all government property possessed by ICRC and will
assess the efforts and comp]iance-with contractual requirements by all subcon-
tractors and Area Contractors which are required by their contracts with ICRC.
These functions will include: the preparation of a Property Manual; control
of the property and record keeping; surveillance of Area Contractor and subcon-
tractor procedures; the controls, record keeping and reporting; and preparation
of reports required by DOE. -

The Finance Department will maintain records of funding and those records
required to support expenditures that are fmadeé against authorized funding.

The modified letter of credit will be used to process costs tor payment with
government funds. Reports will be generated as to the types of costs, i.e.,
labor, overhead, subcontract costs, etc. for which the government has reimbursed
ICRC. Also, Finance will maintain records and reports to support the split in
funding between OPEX and PACE funds.

The Finance Department will assess the financial aspects and effects of
ICRC contracts, and establish and implement ICRC administrative procedures,
practices, and required forms. Also, Finance will implement procedures for
internal audits of the financial and accounting systems, procedures, and
activities of ICRC and its subcontractors. .

In accordance with the DOE agreement, the Finance Department will evaluate
additional equity partners for the project and explore alternate financing

roposals for this project.
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Information Systems. The Information Systems Department develops and

maintains a cost-collection system to ensure the timely and accurate flow of
information. The department will assist in assessing subcontractor cost-
management systems; analyzing systems and operations requirements as requested
by management; reviewing and approving all reduests for new electronic data
processing (EDP) hardware and software; and providing systems and programming
advice and expertise to various user departments.

Legal. The Legal Department provides general legal and intellectual
property law services, including handling of patents, licenses, know-how/
proprietary data/trade secrets, secrecy/nondisclosure matters, trademarks/
trade names, and copyrights. ‘

It prepares and/or approves all contracts executed by ICRC and maintains
the corporate file of originals of all executed contracts. This department
represents ICRC in all litigation and ensures that systems do exist to effect
compliiance with the DOE agreement and all other contracts.

Transfer of Technology and Public Affairs. ICRC will transfer certain

technology to the public domain on a national basis in accordance with the
agreement with DOE. A Technology Transfer Plan has beén developed and imple-
mented to ensure the transfer of process, end-use, and end-product information.
ICRC has established a Public Affairs Program for interfacing with those
who are interested or involved in the SRC-I Project and related synthetic
fuels issues, inc1uding environmental groups, labor, and industry, and the
news media. The Public Affairs Program involves interfaces with public and
private agencies, organizations, and groups that are in a position to further
disseminate and enhance public support and acceptance of the Demonstration
Plant and its products. The program provides information to and interacts
with the landowners and the public at the selected site in Newman, Kentucky.
ICRC provides technical and other information concerning the SRC-I Project,
its processes, products, and their end uses to the committees, offices, and
other organizations of the U.S. Congress and Federal Administration in Washington,
D.C. Also, the Public Affairs Department provides information and interfaces
with the local and state governments of Kentucky regarding the SRC-I Project
and related synthetic fuels issues.

Support Services. ICRC provides support for consulting contractors and

others designated by the DOE, by furnishing such personnel with office space

and necessary ancillary services. Support services necessary for efficient
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operation include, but are not be limited to: building rental and cleaning
services; copier and reproduction services; the supply and control of general
office supplies; communication services; cafeteria services; and security
services. These functions are currenily provided at ICRC's main office and
will be provided at the plant site.

b. Planning (WBS 1.5.2.2)

The Planning Group is responsible for commercial and market analysis
activities that provide research data needed to define markets for demonstration-
and commercial-plant products. A Strategic Planning Program will be deve]obed
and implemented. Work includes evaluating the technical feasibility, economic
viability, and environmental acceptability of SRC-I products in various energy
markets.

The Demonstration Plant and Commercial Plant economics are being and will
continue to be analyzed in detail to evaluate the economic viability of the
SRC-I technology. Assessing the economics of the Commercial Plant may éignif-
icantly impact the operations and modifications of the Demonstration Plant,
and will form the basis for commercialization of the SRC~I.technology.

The planning efforts are categorized under three major activities:
commercial development, business analysis, and strategic planning.

Commercial Development. Activities are aimed toward identifying various

energy market opportunities and comparing product advantages and disadvantages.
New SRC-I products may also be identified and developed.
The principal activities include:

developing forecasts of energy-market characteristics, including
supply, demand, and price projections for raw energy materials; for
solid, liquid, and gaseous fuel products; and for conversion tech-
hologies that could potentially compete with the SRC+1 process;
developing comparative economics of the fuel products and conversion
processes identified above;

determihing the relative importance of various product attributes to
the pu}chase decision of the potentié] customef;

° managing the efforts to analyze the potential for switching of fuels

within major energy market sectors;
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"assessing the potential impact of governmental and regulatory measures
that could affect commercialization of the SRC-I process;
characterizing the structure of the synfuels industry and the plan
for the commercialization of the SRC-I process with respect to those
structural factors;

°© considering the fﬁnancing alternatives for SRC-1 commercialization;
instigating and managing of market analysis subcontracts;
establishing pricing policies and guidelines;

identifying potential new SRC-I prodiucts and/or markets;

developing plus researching and engineering the feasibility of new
SRC-I product applications; and

° coordinating interdepartmental activities to develop plans and

programs for:the introduction of new products.

Business Analysis. Activities are concentrated on analyzing and evaluating

the SRC-I products from the Demonstration and Commercial Plants in terms of
size, economics, alternative product mix, and product costs. Activities also
include liaison with governmental and regulatory agencies and business management
support for ICRC's technical groups. )

Business analysis’activities include, but are not Timited to the following:

° determining and evaluating the necessary basis for evaluation,

establishment, and modification of feasible SRC-I products through

internal and external sources;

assessing government and regulatory impacts on the SRC-1 project and

products; ‘

° evaluating operating economics to determine product costs;

assessing alternative product mixes, production costs, and cost

allocations to determine cost controlled product prices;

° establishing and evaluating the end-use economics of SRC-I products;

° instigating and mahaging market-analysis subcontracts, and coordinating
interdepartmental activities;

© evaluating various pricing structures and formulas for SRC-I products;

° evaluating the impact of various financing options on SRC-I project

economics and product costs;
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managing the preparation of appropriate reports for DOE, internal
use, and outside publications;

coordinating business and market support with technical groups of
ICRC;

providing liaison with DOE, and coordinating activities with the
appropriate groups of DOE and other federal and state regulatory
agencies; and

providing support to market-development groups for the preparation
nf proposals to government agencies and industrial users of SRC-]
products.

Strategic Planning. The Planning Group will also develop, implement and

administer a Strategic Planning Program, which will include:

gathering, analysis, and inlerpretativn uf technnical, envirvimental
and economic data and development of proper business strategy;
work with other ICRC departments to obtain appropriate input, to
assess strategy, and to recommend alternative strategies; A
administration of the Strategic Planning Program;

support of the planning work of the marketing area; and

advice to the marketing areas concerning ideas and developments,
within the industry or economy that may be of possible interest or

that may impact the success of a marketing area.
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Chapter VI Project Management and Support (WBS 1.5)

3. TECHNICAL SUPPORT (WBS 1.5.3)

a. Design Confirmation (WBS 1.5.3.1) '

Design Confirmation will provide expertise in the areas of data-amalysis
instrumentation, materials selection, corrosion control, process-equipment
design, mechanical equipment review, process development, and critical tech-
nology analysis. Such knowledge will help to maximize the probability of
successful operation of the Demonstration Plant and will help to ensure that
the highest standards of operability and integrity are incorporated into
critical technology equipment~and systems.

Thermodynamic and physical properties data bases used in the design have
been and will continue to be evaluated and confirmed; additional data needs
and sources for such data will bhe identified. Recommendations have been made
for process design, process control, and mechanical design. Assistance will
be provided for hazard reviews. Work perfdrmed by Area Contractors and vendors
will continue to be reviewed as necessary to ensure that process and equipment
specifications, and Sé]ection of materials and instrumentation, are consistent
with the best available data, and are compatible with acceptable standards for
operability, safety, reliability, maintainability, quality, environmental
requirements, and costs.

Equipment and instrumentation will be inspected in the shop and in the
field. Data from ICRC and other ongo{ng DOE and non-DOE development programs
have been énd will continue to be evaluated and used to assist in the final
detailed design and the installation of process equipment. Aid will continue
to be provided, as necessary, in the execution of design changes that result
from significant new technical information.

ICRC will initiate and monitor subcontracted testing to resolve problems
in equipment design, such as those related to the Coal Pulverizer and Slurry
Premixer. Commissioning, start-up, and maintenance procedures will be reviewed
as they become ava{1ab]e. Field support will be provided during commissioning

and start-up.
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b. Data Base (WBS 1.5.3.2)

To ensure the technical viability of the Demonstration Plant, the data
base for its design, construction, and operation must be supported during
Phases I and II. Activities in this work element include process R&D, technical
support of the Wilsonville pilot plant, and data analysis.

The Process R&D Plan, which ICRC submitted to DOE as a deliverable during
Phase I, is described in Appendix B, Section 5.0. The R&D Plan identifies
gaps in technology and proposes specific experimental programs to address
those needs according to the following classifications: (1) direct design
support, (2) design verification, (3) operations support, (4) evaluation of
process improvement, and (5) general technical support. R&D programs have
been ahd will continue to be performed by the ICRC Coal Liquefaction Research
Group, ICRC partner-~affiliated organizations, and other subcontractors. A1l
programs in the R&D Plan are associated with one of the following WBS elements:

1.2.1.9--SRC Engineering Technical Support

1.2.1.4--Coke and Liquid Products Engineering Technical Support
1.3.2.6--Gas Systems Cngineering Technical Support -
1.4.1.5--Utilities and Off-Sites Engineering Technical Support
1.5.3.2--Technical Support Data Base

The scope of work for the Data Base includes the identification, coordi-
nation, evaluation, and management of partner-affiliated and subcontracted
R&D, as well as management of the R&D Plan itself. Also included is the
monitoring of the R&D work of other DOE contractors (e.g.,lOak Ridge National
Laboratory and the Pittsburgh Energy Technology Center).

An important part of the technical support required to ensure success of
the SRC-I project must come from the Wilsonville pilot plant. A Wilsonville
Technical Support Plan, covering a one-year period, was developed and ménaged
as part of this work element; details are presented in the Process R&D Plan.
Also, Appendix B, Section 25.0, defines the long-range requirements for the
support of Wilsonville through Phase II. '

The staffing plan for this work element includes Research and Technology
Development Department (RTDD) participation in the foliowing area matrix
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teams: SRC, Gas Systems, Utilities and Off Sites, Coal Supply, Analytical
Laboratory, and Data Analysis. ICRC anticipates that personnel will be provided
during Phase II to assist in the development of start-up and operating plans

for Phase III.

c. Modeling (WBS 1.5.3.3)

In accordance with the contract between DOE and 'ICRC, a steady-state
model of the'faci1ity will be developed to permit verification of process
control design and intermediate holdup vessel design. The model will be
adequate for use as an operator traihing tool.

The "ASPEN" steady-state simulation model developed by the Massachusetts
Institute of Technoiogy with DOE funding was assessed for applicability to
design and operation and an enhanced version will be utilized. The modeling
activity outlines a program which will complete that work. The program has

three distinct objectives:

° to enhance the ASPEN steady-state simulation capability for con-
firmation of the SRC-1 process design and analysis of plant operation;

° to develop a dynamic simulation capability for process-control
investigations, in time to support operation of the Demonstration
Plant;

°® to carry out limited dynamic studies for analysis of the operability

of process control strategies, as necessary.

The modeling program was broken down into three major elements which are

mutually supportive and which include ICRC management and technical support:

© affiliate support to provide steady-state simulation capability for
process studies conducted by ICRC;

° those tasks necessary to collate and correlate various data in
support of modeling and other areas of the project such as process
design and operation;

©® the ability to provide short-term timely response to ICRC-generated

requests for limited-scope studies of computer applications.
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A subcontract to provide a complete steady-state simulation capability is
expected to be assigned during fiscal year 1984 and completed early in fiscal
year 1985.

Limited dynamic studies, in support of plant design, are ongoing, and are

expected to continue throughout the project.
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4. PRODUCT UTILIZATION (WBS 1.5.4)

The product utilization activities have been designed to demonstrate the
successful commercial viability of the SRC-I technology. Both short-term
demonstration product markets and long-term commercial-product markets are
being addressed. Priority is being given to the placement of SRC-I products
as substitutes for petroleum-derived products.

The overall product utilization activities are based on integrated opera-
tion of five action programs: market analysis; product demonstration and
application engineering (PD&AE); sales; coal supply; and distribution.

The results of closely coordinated market studies, application engineering
programs, and sales have been incorporated, wherever possible, into the design
of the Demonstration Plant and will form the basis for commercialization of

SRC-1I technology. o

a. Market Analysis

Market analysis activities include identifying and determining the size
of target markets for SRC-I products. The market analyses are addressing both
existing and future markets for SRC-I product applications. Determination of
the existing market demand distribution within the respective target markets
will indicate the areas for concentrated sales efforts for Demonstration Plant
products. Sales activities provide the market data to be incorporated into
market analyses.

Within each target market, the factors for technical, environmental, and
economic impact on SRC-1 product utilization have been examined. For example,
analysis of regulatory impacts on product use will be required to uncover
possible limitations and additional costs for the user. In addition, the
economic impact of the requirements for any equipment developments or modifi-
cations for customer utilization of product will be determined.

Product pricing depends on the results of the market analyses and product
cost performance data. Competitive product prices have been identified and
maintained for inclusion in the economic comparison studies and pricing deter-
minations. These studies will require updating to reflect the continuing
change in the domestic and international economic environments. The SRC-I
production costs are being analyzed to ensure that the financial objectives of

product demonstration and commercialization are met.
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Identification of present and future market trends and their impact on
the use of SRC-I products aids in market forecasts. A market forecast will
include future new commercial market applications and possible new SRC-I
products. A study of alternative technologies that will compete with SRC-I
technology after commercialization will provide a basis for understanding the
future competition in the marketplace.

b. Product Demonstration and Application Engineering (PD&AE)

PD&AE activities include identifying, implementing, and supervising the
applications and development tests and evaluations required for use of SRC-I
products in the target markets. The PD&AE programs will evaluate and address
any challenges related to product utilization. PD&AE personnel will interface
with Engineering Technology and Manufacturing to ensure the production of
usable products. ‘

The areas being investigated for all SRC-I products are Tisted below:

Technical and environmental performance of the product in each
market application '

Product characterization

Product upgrading technology

Equipment modification requirements for product utilization at each
Demonstration Plant product user (customer) site

Safety and health procedures for end use

Product. distribution factors including transportation, storage and
handling, and quality control and specification development
Technical support to product users

Technical teasibility and cost studies will be completed befure the
commitment of funds for large development programs.

C. Sales

Sales activities are directed toward the execution of Product Demonstra-
tion Use Contracts for the purchase of SRC-I demonstration products in priority
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target markets. Priority market applications are those in which the SRC-1I
product will be demonstrated to be technically feasible, economically viable,
environmentally acceptable, commercially profitable, and applicable for many
markets.

An initial demonstration agreement will commit ICRC and the customer to
site engineering and economic evaluations to determine retrofit costs, if any.
This is conditioned upon the saiisfactory demonstration, by ICRC, of the use
of the product for the specific application prior to a finalized agreement.
The retrofit equipment may be used only for the two- to five-year demonstra-
tion period of the project. Therefore, the retrofit costs must be reimbursed
as part of the total SRC-I Demonstration Project cost. DOE's consent to
reimburse retrofit costs will be requested prior to contract finalization. In
addition, ICRC will, in some instances, have to indemnify the customer against
loss as a result of the utilization of the SRC-I product at the site of the
buyer, which would not have occurred with the use of customary products.

A definitive Demonstration Use Contract will be negotiated at a later
date between ICRC and the customer. Demonstration of the product at the site
of the customer will commence with Demonstration Plant start-up and product
delivery to the site.

The sales efforts are being guided by market analysis activities and
PD&AE results. They also provide feedback from the marketplace to the market
analyses and PD&AE programs. This integration of sales with market analysis
and PD&AE programs will ensure the optimal placement of products in the market-
place.

Within the scope of responsibilities for sales is the maintenance of
contacts throughout the target markets. The interest and awareness of the
market segments, concerning SRC-I product utilization potential, will serve as
a support base for the SRC-I Project and meet the transfer of technology
requirements as well as facilitate the uti]fty of the products. The partici-
pation of ICRC personnel in various technical and industrial associations
provides the contacts required for product sales. Technical presentations and
active participation in conferences and symposiums will help to establish the
market acceptance of SRC-I products. ICRC expertise within the respective
markets will be developed through these sales efforts.

The SRC-I product sales approach integrates market analysis, PD&AE and
sales, which are the three action programs within the product utilization
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strategy. Placing products that will displace o0il in priority target markets
for demonstration use is the short-term sales objective. The sale of products
at competitive market prices will be the longer term commercial sales objective.

d. Coal Supply

During Phase I, ICRC's Coal-Supply Group will identify and obtain commit-
ments necessary to ensure adequate supplies of western Kentucky No. 9 or other
acceptable coals to serve as the primary feedstock for the Demonstration
Plant. The group will emphasize three areas on carrying out its objectives:
development and implementation of a coal-supply strategy; identification and
evaluation of potential coal-supply sources; and preparation of Requests for
Proposal and bidder evaluation.

Development and Implementation of a Coal-Supply Strategy. To develop and

implement a supply strategy, the Coal-Supply Group will assess coal-procurement
objectives and integrate coal-supply functions with operational, environmental
and design considerations of the SRC-I Plant. Coal Supply will manage a
matrix team of representatives from various disciplines within the company to
review such factors as: (1) quantity requiremenls; (2) specifications; (3)
design of plant-receipt, handling, and processing systems; and (4) transportation
to the site. This function will include work-activity scheduling and budgeting
in the CPM system and establishment of a mechanism to test and evaluate various
candidate coals. Coal-market supply and demand conditions and the economics
of coal, from the perspective of both mining and transportation costs, will
also be assessed.

Identification and Evaluation of Potential Coal-Supply Sources. Identifying

and evaluating potential supply sources is an interactive process that balances
the establishment of Bidder Qualification Criteria with an assessment of coal
supplier capabilities. To be included on the acceptable Bidders List, coal
suppliers must meet ICRC's minimum qualification criteria; they will also be
evaluated for their ability to meet the most optimistic procurement objectives.
Request for Propnsal Preparation and Bidder Evaluation. Requests for

Proposals (RFP) will include a Statement of Work defining ICRC's requirements,

a draft contract for supplying coal in terms favorable to both the company and
the Federal Government, and a series of questionnaires addressing the technical,
price and cost, and business-management capabilities of the bidder. The
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Coal-Supply Group will coordinate RFP preparation and the mechanism for bidder
evaluation and will manage the subcontractors who assist in testing and evaluating
candidate coals. The bid review will be a multistep screening process designed

to minimize unnecessary expenditures of time and money by eliminating unqualified
candidates at the earliest possible stage. Through a Source Evaluation Boérd,
Coal Supply will nominate primary coal-supply candidates to be selected by

senior company management.

During Phase II, the Coal Supply Group will negotiate and execute con-
tractual agreement with suppliers of western Kentucky No. 9 or other equivalent,
acceptable coals who have been selected by ICRC senior management. Agreements
for transportation services will be concluded, if necessary. Detailed procedures
for coal-contract administration including release to ship, price-escalation-
monitoring mechanisms, and lines of communication will be established.

Concurrent with the negotiation of supply agreements, Coal Supply will
carry out and monitor an Advanced Screening Program which includes recycle
runs in the Coal Process Development Unit (CPDU), pilot-plant runs at Wilsonville,
and runs of core samples of reserves to be produced during the Demonstration
Plant operating period in the microautoclave (Tubing Bomb).

e. Distribution

The Distribution Group will plan and manage cost and feasibility analyses
for the transportation of SRC-I raw materials and finished products. A Strategic
Transportation Plan will be developed to support activities of the Marketing
and Coal-Supply Groups. The Distribution Group will forecast transportation
availability by mode and cost and provide information to the Market Develop-
ment and Planning Groups for their use in conducting economic studies.

The group will also assist prospective customers in determining the
optimum means of SRC-I product delivery to user sites. The Distribution Group
will provide all transportation inputs to ICRC's Coal-Supply Strategy and will
consult with potential coal suppliers to ensure cost-effective and orderly
receipt of coal to the SRC-I Plant. Distribution will assist Project Engi-
neering and Manufacturing in developing plant shipping and receiving facilities
that will permit efficient delivery of raw materials and distribution of
products. Included will be an assessment of all railcar needs for coal and

product transport.
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The Distribution Group will establish administrative procedures and a
departmental organization to handle long-term transportation requirements,
including policies related to the safe transportation of hazardous materials.
In addition, all government transportation regulations will be monitored for
their impact upon ICRC and appropriate courses of action will be recommended.
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5. ENVIRONMENTAL, PERMITS AND LAND ACQUISITION (EPLA) SUPPORT (WBS 1.5.5)

a. Environmental and Permits

Environmental support consists of six related, but separate, project
support activities: pollution control engineering, toxicity testing, environ-
mental monitoring, permitting, worker health protection, and environmental
assessment. ‘

Pollution control engineering services are needed to help develop design
criteria for all elements of the Demonstration Plant that may cause, contribute
to, or otherwise be associated with the release or discharge of pollutants to
the environment. Design criteria may be based on applicable statutory or
regulatory emission or discharge limits, or on other Timits or conditions
negotiated during the environmental permitting process (described below).
Ultimately, criteria must be technically sound and achievable, and they must
ensure that the plant design is compatible with pollution control objectives
and environmental quality goals. Once developed, environmental design critera
are issued to the Area Contractors for appropriate consideration in their
respective design activities. ICRC pollution control specialists systematically
review the Area Contractor design deliverables to confirm that those criteria
are being incorporated faithfully into the Demonstration Plant design.

A toxicity testing program is needed to assess in a responsible manner
the potential hazards of Demonstration Plant products, process intermediates
and wastes to human health and the environment. Program activities include
planning, management of subcontract laboratory testing, quality assurance, and
data review and interpretation. The progam scope includes physical/chemical
characterization, environmental fate studies, and human and ecosystem toxicity
testing. Human toxicity studies, which comprise the bulk of the technical
scope, will .include a battery of genetic toxicology tests (mutagenesis) and
whole animal tests (acute and chronic toxicity). Program results will be used
for: the Premanufacturing Notification (PMN) required by the Environmental
Protection Agency (EPA) pursuant to the provisions of the Toxic Substance
Control Act -(TOSCA); deve]ophent of Material Safety Data Sheets to be used by
product transporters and consumers; and the development of a comprehensive
worker health protection program. Program results are also expected to assist
in the promotion of government and public acceptance of SRC-1 products and the
plans for their distribution and use. '
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A comprehensive environmental monitoring program will provide the data
needed to identify and characterize, in a quantitative and scientifically
rigorous fashion, any environmental effects that may be caused by construction
and operation of the Demonstration Plant. Program activities include defining
the monitoring requirements; developing monitoring plans; conducting monitoring
studies, primarily through the use of highly specialized and expert subcontract
effort; managing program data; and evaluating and integrating program results.
The program scope includes aquatic, atmospheric, and terrestrial system studies
to be conducted in four phases paralleling the baseline, construction, shakedown,
and operatibn phases of the Demonstration Project. A detailed scope of work
for the baseline phase of the program was approved by the DOE and published on
10 August 1981 as the Preconstruction Environmental Monitoring Program Plan
for the SRC-1 Demonstration Project. The Phase II scope will include studies
designed to look specifically at the expected effects of plant construction
activities on the local environment and will include an effort to confirm
Baseline program finding just before plant commissioning activities begin.
Shakedown and operations phases scopes of work are discussed in Chapter v,
Section E of the Phases IIIA and IIIB Project Baseline.

The ICRC permitting staffs will conduct those activities necessary to
secure permits associated with construction and operation of the Demonstration
Plant. More than a dozen major permits, primarily environmental permits, are
needed from federal and state regulatory authorities in connection with air
contaminant sources, hazardous waste and solid waste management facilities,
the wastewater treatment system, and a number of other plant facilities and
systems. A list of these permits can be found in the Project Baseline, Phases I
and II, Appendix B, Section 10. Permitting activities may include the défini-
tion of permit reaguirements; the development of permitting strategies; the
direction and coordination of the permit support activities of the Afea Con-
tractors and consultants; the preparation ot the required dOCUNentaLiUHV(dpp1i'
cations); and finally, the shepherding of the applications through the regulatory
review process. The permit application preparation and review process must be
successfully completed and the permits must be in hand by the time the regulated
construction and operation aclivities are scheduled to commence.

The worker health protection program has four primary functions. The
first function is to provide industrial hygiene input to the design process.

The second is to safeguard the health of ICRC employees and the subcontractors
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who may be engaged in R&D studies with SRC-I materials. The third function is
to assist in the protection of the health of construction workers at the
Demonstration Plant. The fourth, and perhaps the most important program
function, is to prepare a detailed plan to protect the health of the Demon-
stration Plant work force. This plan will include provisions for worker
education, safe work practices, medical and work place monitoring and main-
tenance of records. An outline of this Worker Health Protection Plan is
contained in the Project Baseline, Phases III A and III B, Chapter V.

Although the final project Environmental Impact Statement (EIS) has been
published, the National Environmental Policy Act (NEPA) process for the Demon-
stration Project has not been completed, and additional EIS-related project
support will be needed. An effort must be made to follow through on EIS
commitments to make certain that they are incorported into the appropriate
design, operations planning, or support program activities. This will be done
according to the plan described in the document entitled FEIS Environmental
Commitments, which is included in Section 10.0 of Appendix B.

A first comprehensive overview of the environmental implications of the
individual and cumulative changes in design occurring between the publication
of the FEIS and the Revised Project Baseline is contained in the technical
report entitled Final Environmental Impact Statement/Baseline Design Reconi-
ciliation which was submitted to the DOE on 8 February 1983.

b. Land Acquisition

The propased SRC-1 plant site at Newman, Kentucky contains 28 separate

parcels, representing 1,484.334 acres. These can be grouped as follows:

°© There will be two barce]s totaling 817.563 acres which are controlled by
‘the Commonwealth of Kentucky. The right of Kentucky to acquire these
parcels will expire on 25 August 1984, unless it is extended by Kentucky.
ICRC has options on 21 parcels totaling 334.382 acres. These options
will expire on 25 August 1984; unless they are exercised or extended by
that date, federal condemnation may become necessary.
There are five parcels totaling 332.389 acres that are not under control.
Some of the landowners in this category have indicated an unwillingness

to move. Federal condemnation will most likely become necessary.
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ICRC does not intend to acquire any of the 28 parcels until completion of
the NEPA process has determined the proposed site to be acceptable and funding
is authorized for construction. Rezoning would not commence until ICRC,
Kentucky or the United States controls the entire site.

Ownership of all parcels comprising the overall tract has been confirmed
of record. A complete search of the records of Daviess County by local counsel,
skilled and experienced in real estate and title matters, has revealed ordinary
encumbrances only to title which are routinely attached to property in that

‘part of Kentucky. These encumbrances are expected to be removed during acquisi-
tion of the site.

On the basis of meetings with local utilities and county officials, ICRC
anticipates that all easements and rights-of-way within the tract will be
vacated or reieased and relocated to new roads planned around the perimeter of
the site. The AMOCO Pipeline Company has agreed to relocate its right-of-way
and pipeline to another portion of the tract where its presence would not

interfere with construction and operation of the Demonstration Plant.
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B. COST PLANS

The following cost plan data from the Original Baseline for Project Manage-
ment and Support, Work Breakdown Structure element 1.5, are incltuded here for
reference and comparison. They were coordinated and compiled by the International
Coal Refining Company (ICRC) based on a construction cost estimate developed
by Stone and Webster Engineering Corporation, and a Phase I and II support
estimate developed by ICRC. This cost plan data did not include any allowance
for contingency. '

The Cost Plans were presented in first quarter FY 82 and escalated costs
in the following formats:

Phase I - Level IV WBS Summary - 1st Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars
Organizational Breakdown Structure Summary - 1st Quarter FY 82
dollars A
Organizational Breakdown Structure Summary - Escalated dollars

Phase II - Level IV WBS Summary - lst Quarter FY 82 dollars
' Level IV WBS Summary - Escadlated dollars
Organizatidna1 Breakdown Structure Summary - 1lst Quarter FY 82
dollars .
Organizational Breakdown Structure Summary - Escalated dollars

The escalated costs were developed using the following raﬁes compounded
yearly: 10% for FY 82 and FY 83, 9% for FY 84 and FY 85 and 8% thereafter. .
Escalation on equipment had been calculated based on a committed basis and
distributed on a cash flow basis. / '

For this Revised Project Baseline, there are no changes in the capital
cost estimate in first-quarter FY 82 dollars for Project Management. and Support,
Because of a lack of a definitive project schedule and agreed escalation
factors, no attempt has been made to escalate the costs or to develop new cost
plans.
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Milestone Schedules

C.  MILESTONE SCHEDULE

1. Technical Support

Included in this section is that part of the Original Project Master
Schedule showing milestones, based on early start/complete dates, for Technical
Support, WBS element 1.5.3 A bar chart format was used to graphically show
the scheduled, predicted and actual occurrence dates; it was supported by a
computerized tabulation of the same data. This information had been extracted
electronically from the Intermediate Schedule developed by ICRC, for which the

basis is the Process Research and Development (R&D) Plan.

' The schedule indicated Design Support R&D and Operations Support R&D
Programs being conducted throughout Phase I and Phase II of the Project,
respectively.

The time durations for the original project activities can and should be
considered.in the development of any new preliminary schedules since there is

»no current schedule for the resumption and completion of the SRC-I Project.
®
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Milestone Schedules

2. . Pfoduct Utilization

The Original Project Master Schedule showed significant mi]estones,.based
on early start/complete dates, for Product Utilization, WBS element 1.5.4. A
bar chart format was used to graphically show the scheduled, predicted and
actual occurence dates; it was supported by computerized tabulations of the
same data. This information had been extracted electronically from the Inter-
mediate Schedule developed by ICRC.

The schedules indicated the availability of coal in April 1986 and product
delivery beginning late December 13987. i

Since there is no current schedule for the resumptioh and completion of
the SRC-I Project, the time durations for the original project activities can
and should be considered in the development of any new preliminary schedules.
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3. Environmental Permits, Land Acquisition (EPLA) Support

The Original Project Master Schedule showed significant milestones, based
on early start/complete dates, for Environmental Permits, Land Acquisition
(EPLA) Support, WBS element 1.5.5. A bar chart format was used to graphically
show the scheduled, predicted and actual occurence dates; it was supported by
computerized tabulations of the same data. This information had been extracted
electronically from the Intermediate Schedule developed.by ICRC.

The schedule indicated land acquisition to occur in April 1983 and the
receipt of major environmental permits to occur between September 1982 and
July 1985.

The time durations for the original project activities can and should be
considered in the deve]opment‘of any new preliminary schedules since there is

no current schedule for the resumption and completion of the SRC-I Projett.
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A. TECHNICAL SCOPE

1. SPARE PARTS (WBS 1.6.1)

A facility cannot operate successfully for any apﬁreciab]e'period without
the availability of sufficient spare parts. Accordingly, sufficient spare
parts and materials will be maintained at the Newman facility to:

® provide for immediate replacement or repair of worn or damaged parts
during preventive maintenance inspections and overhauls;

° provide insurance for major equipment subject to potential catastrophic
failure that could result in long and costly plant outages if spares were

not available.

The following procedure will be implemented to place the proper emphasis
upon the selection, purchase, receipt, coding, and storage of spare parts and

materials:

a. The initial selection and procurement of -major and insurance-type
spare parts will be made by each Area Contractor except as specified
below. The parts will be ordered simultaneously with the original
equipment to ensure timely delivery and eliminate the possibility of
higher prices if ordered separately. |

b. Common and duplicated spare parts will be ordered by the Construction
Manager/Contractor (CM/C) if possible. This procedure will result
in more purchases at better discounted prices by reducing the probabil-
ity of various Area Contractors ordering iaentica1 or similar parts.

C. Master Project Procedure (MPP 6-2) has been prepared by the ICRC

Manufacturing Department to guide Area Contractors and the CM/C in
selecting spare parts and materials. This procedure presents ICRC's
viewpuinl on the parts that should be ordered.
d. Manufacturing Department personnel will review and approve the
purchase of all spare parts and materials selected by the Area
~ Contractor and the CM/C. '
e.. Manufacturing Department personnel will assist the CM/C during the

selection and receipt of all spare parts at the Newman facility.
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f.  The Manufacturing Department will establish a system for the receipt,
coding, and storage of all spare parts and materials maintained in
the warehouse at the facility site.

g. A computerized system will track the receipt, storage, inventory,
and issuance of parts and materials.

From past experience, there are several ways to estimate the cost of
spare parts and materials required to maintain a facility: from a detailed
machinery and equipment list, as a percent of total plant investment, or as a
percent of total cost of materials and equipment in the plant.

Because the specific manufacturers and models of equipment are not yet
known and because this facility is prototypical, which can distort total plant
investment costs, the decision has been made Lu eslimale the spare parts cost
as a perceht of equipment and materials cost. After studying several comparable
facilities, it was concluded that a budget of approximately 5% of equipment
and materials would represent the minimum requirement for the Newman facility.
Further study of each area and refinement of figures resulted in the following
total spare parts budget for each Area.

Oriyinal Revised

Baseline Baseline
SRC Process Area $13,159,000 $12,610,000
Coke and Liquid Products Area 3,087,000 3,020,000
Naphtha Hydrotreater 255,000
Cryogenic Systems Area 1,400,000 1,380,000
Gas Systems Area 7,367,000 /,090,000
Outside Battery Limits Facilitites Area 5,769,000 5,810,000
Central Control System Area 156,000 160,000
Operations Area Capital Equipment 75,000 . 15,000
Total Spares $31,013,000 $30,400,000

The Area Contractor or CM/C will purchase major spare parts simultaneously
with original plant equipment. Deliveries of spare parts will be scheduled
for timely arrival in accordance with the plant commissioning schedules, to be
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accordance with the plant commissioning schedules; deliveries will not neces-
sarily be coﬁcurrent with the respective equipment deliveries.

To coordinate the selection of spares parts, engineering and supervisory
technical personnel were to be hired according to the following schedule:
November 1982, Planning Supervisor; April 1983, Instrument Supervisor; May
1983, Electrical Supervisor; June 1983, Mechanical Supervisor; and July 1983,
Mechanical Engineer. To coordinate coding, receipt, and storage of spare
parts, qualified personnel will work with the CM/C according to the following
schedule: November 1982, Materials Handling Supervisor; and December 1982,
Warehouse Supervisor. .

ICRC estimated that the earliest date the Manufacturing Department warehouse
would be able to store spare parts and materials would be February 1984,
Transferring spare parts from the custody of CM/C to ICRC Manufacturing was to
occur shortly after the availability of the warehouse, at a time mutually
acceptéble to both CM/C and Manufacturing.

Naturally, all of the above dates must be revised if and when a new
schedule for the resumption and completion of the SRC-I Project is adopted.
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2. CHECKOUT AND COMMISSIONING (WBS 1.6.2)

During Phase II, the Manufacturing Department will engage fn checkout and
commissioning as well as recruiting and training. Preparation for checkout
and commissioning, or precommissioning, will begin when the commitment to
build the ptant is made. Precommissioning will be directed toward the planning
and preparation for plant acceptance and commissioning and will include the
following: |

Monitoring the installation of equipment and machinery to ensure that
design criteria are met and that recommendafions from the hazards reviews
are implemented

Establishing plant safety policies and pfeparing safety manuals and
procedures , .

Preparing manuals and procedures to implement the industrial hygiene
strategy developed in response to toxicological investigations

Preparing and implementing training programs in plant safety and fire
fighting for the initial staff and for ongoing plant-safety review training
Establishing a maintenance management system that includes a work-order
system, a maintenance planning and scheduling system, and a machinery
history system ,

Establishing a computerized maintenance parts and material control system
Establishing a computerized preyeniive maintenance control program including
frequency, notification, and documentation of mainteriance

Preparing maintenance:. manuals, procedures, standards, and mechanical
catalogs

Preparing operating manuals, standard procedures, and emergency procedures
Preparing detailed commissioning, start-up, and test-operétion plans
Reviewing for adequacy the equipment and machinery inspection and acceptance
test procedures to ensure that equipment and systems are ready for commis-
sioning

Checkout and commissioning has been divided into four phases for each

Area indicated on the Project Schedule. These phases are defined as follows:
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© Phase IIA--Preoperational Checkout: After the completion of tests

and the written acceptance of the area from Construction, the Manu-
facturing Department representatives will continue to operate the
equipment or systems with simulants or process materials.

© Phase IIB--Commissioning: Equipment or systems will be run-in with

simulants or process materials, as appropriate, to prepare for
commissioning of the entire area to produce products.

® Phase IIC--Commissioning/Downstream Support: The area will be

commissioned by operating it with simulants, followed by process
materials, until specification products are being produced consistently.
Then the area will be operated to supply specification products to
storage or to supply downstream systems or areas with feed materijals.

° phase IID--Commissioning/Optimization: The system or area will be

operated to continue supplying products to storagé or feed materials
to downstream systems or areas. Concurrently, operating conditions
will be optimized, and rates will be increased, if feasible, until
design conditions are attained or ‘problems and limitations are
identified and corrected.

Detailed plans for these commissioning activities will be prepared during
Phase II after the plant supervisory and technical staff is recruited and
trained.

A determination will be made for extra start-up assistance during commis-
sioning, and a survey will be made of the types of assistance required that
are available from ICRC, its participating partners, the Area Contractors and
CM/C start-up urganizations, and the process vendors such as Kerr-McGee,

Allied, and GKT.

Arrangements will also be made for vendor service representatives to be
present for the initial checkout and commissioning of major equipment and for
follow-up consultation and service in case of equipment malfunctions or problems
after start-up. '

Below is a general plan for sequential commissioning by Area. Manufacturing
representatives will direct activities during all four phases in each area to

accomplish the tasks set forth.
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a. Outside Battery Limits Facilities Area

i. Utilities Area

Phase IIA--Preoperational Checkout.

Check the electrical system to eliminate any faults and to energize
it.

Commission the process water system.

Recheck the major control system, stroke valves, test alarms/shutdowns;
calibrate control loops and check motor rotations.

Purge and flush vessels and piping with process pumps equipped with
euction strainers, as necessary,

Passivate the necessary piping, vessels, and heat exchangers.

© 1Institute the Safety Work Permit System.

Perform preliminary vendor-directed run-ins of compressors and large
pumps. '

Commission the fuel storage.

MPhase TIB--Commissioning.

Receive and introduce treatment chemicals, as necessary.

Operate the cooling tower system.

Operate the compressed-air and drying system to dry the instrument
air system.

Operate the process water treatment and boiler-feed water (BFW)
treatment systems,

Flow check the fire protection system.

Introduce start-up fuels and cure the refractories.

Operate the steam hnilers to produce steam that will be vented or
consumed in other areas of the plant.

Correct any problems or limitations that could inhibit normal opera-

tion.
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Phase IIC--Commissioning/Downstream Support.

Operate the water treatment and BFW treatment systems to produce BFW
of proper quality to support 900 psig steam production.

Operate each boiler to produce 900 psig of steam.

Check the control system for the integrated plant/instrument air
system.

Introduce fuel oil to the incinerator and check the controls.

Phase IID--Commissioning/Optimization.

Operate the plant/instrument air system to produce air at design
pressure and dryness. Rates will be increased, if appropriate,
until design conditions are met. '

Operate the BFW treatment system to produce BFW according to design
specifications. Rates will be increased, if appropriate, until
design conditions are attained, or problems or limitations are
identified and corrected.

Operate the boilers to produce steam at design temperatures and
pressures. Rates will be increased on the boilers, if appropriate,
until design conditions are attained, or problems or limitations are
identified and corrected.

Operate the cooling towers to produce cooling water at design quality,
pressures, and flow. Heat loads will be introduced to the cooling
tower, if appropriate, until design flow and approach temperatures
are éttained, or problems or limitations are identified and corrected.
Operate the flare and incineration systems under simulated loads to
confirm design conditions of heat Toad or flow until otherwise
required by the process. Any problems or limitations will be iden-~
tified and corrected.

° OQOperate the fire protection system to confirm design response and
flow. Any problems or limitations will be identified and corrected
promptly, and simultaneously plant operations will be limited, if

required, to protect the plant equipment and personnel.
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ii.

Off-Sites Area

Phase IIA--Preoperational Checkout.

Commission and check all building utilities and fire protection
systems.

Commission the laboratory and analytical instrumentation on standard
samples.

Commission the utilities to the water and wastewater treatment
systems.

Passivate the necessary piping and equipment.

Recheck the major control systems, stroke valves, test alarms/shut-
downs, calibrate control loops, and check mntar rotations.

Flush piping and vessels with process pumps equipped with suction
strainers, as necessary.

Using the railcar mover, check the railroad syétem for proper clearances
and designs. )

Check all rotating and moving equipment.to eliminate any encumbrances.

Phase IIB--Commissioning:

Receive and introduce treatment chemicals, as necessary.

Fill all treatment facilities with water, as required, and operate

all rotating equipment.

Establish, as necessary, the water and steam flows to the Reverse
Osmosis and Evaporator systems.

Check the railroad system with the plant locomotive.

Correct any problems or limitations that could inhibit normal operation.
Check all necessary mobile/support equipment.

Phase IIC--Commissioning/Downstream Support.

Start the controlled flow of all treatment chemicals to the Water
and Wastewater Treatment Systems.

Adjust the dosage of treatment chemicals to meet design quality
standards for the products.
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Operate the Wastewater Treatment System in the zero-discharge mode.
Dé]iver treated process water to the BFW and utility water systems,
as requiréd. _

Check the railroad system with loaded coal cars, as available.
Establish and culture a biologically active strain of bacteria in
the Biological Treatment System.

© Begin analyzing process streams in the analytical laboratory, as

necessary.

Phase I1ID--Commissioning/Optimization.

° Operate the analytical laboratory facilities to provide current and
accurate analyses to support each operating area, as required.

© Operate the Water Treatment System to produce water of sufficient
quality and quahtity for BFW and other process and utility water
reduirements. Operating conditions will be optimized and chemical
consumption minimized consistent with quality required and good
operating practice. Rates will be increased, if appropriate, until
deéign conditions are attained, or problems or limitations are
identified and éorrected. ' -

© Operate the Wastewater Treatment System to produce an effluent that
is within the 1imits specified by the National Pollutant Discharge
Elimination System (NPDES) permit. Operating conditions and rates
will be opt1m1zed according to the commwss1on1ng schedule for all
parts of -the plant and adjusted, as appropriate, until design flow
conditions are attained, or problems or limitations are identified
and corrected.

° OQOperate the solids disposal facilities to dispose of the solid
wastes from Water Treatment, Wastewater Treatment and other parts of
the plant, as required, in an environmentally acceptable manner.’
Any problems or 1imitafions will be identified and corrected.

© Operate the railroad system smoothly and on schedule to move railcars
into and within the plant to meet requirements for raw material
unloading and product'and by-product loading as well as for market1ng
planning and operating. Any problems or limitations will be identi-
fied and corrected.
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iid.

Raw Materials and Products Handling and Storage Area

Phase IIA--Preoperational Checkout.

Commission the utilities.

Perform preliminary vendor-directed run-in of all solids conveyor
belts, and make the final splices.

Flush and passivate all piping and equipment, as’ required.

Recheck the major éontro1 system, stroke valves, test alarms/shut-
downs; calibrate control loups and check motur rotations.

Operate the process and loading pumps equipped with suction strainers
with process water, as necessary.

Nperate a1l stacking and tripping conveyers,

Operate all dust suppression and handling systems.

Institute the Safety Work Permit System.

Operate.a11 mobile and service equipment, as necessary.

Perform preliminary vendor-directed run-in of the pulverizers and

auxiliary equipment.

Phase TTR--Commissioning.

Receive and introduce treatment chemicals, as necessary.

Operate all pumps and compressors on water and air, respectively, to
confirm that design conditions are attainable.

Drain and purge the water from the piping and vessels that handle
hydrocarbons. :

Purge all systems that handle hydrocarbons and the enclused coal-
handiing equipment, as necessary, to render their atmospheres inerlL.
Commission the flare and incinerator systems.

Receive and unload coal, chemicals, and solvents, as neacessary.
Introduce fuel and operate the coal preparation equipment at design
temperature.

Cdrrect any problems or limitations that could inhibit normal opera-

tion. )
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Phase IIC--Commissioning/Downstream Support.

Operate the coal-receiving and storage equipment to begin building

up the compacted emergency coal-storage pile.

Oberate the liquids-storage and shipping equipment on fuel 0il to

confirm that design rates and conditions can be met.

°© OQOperate the coal-reclaiming systems by using mobile equipment to
recycle coal from the pulverizer feed silos to storage, to confirm
that design performance can be attained under loads.

° "Using coal, operate the SRC-TSL conveyors, stackers, and reclaim and
shipping systems to confirm their satisfactory performance under
Toad.

® OQperate the coal pulverizing/drying system and then feed coal to the
Gasification and SRC Process Areas, as required, to demonstrate that
design particle size and drying conditions and emissions can be met.

© Operate the ash-handling equipment to confirm that the system meets

environmental standards.

Phase [ID--Commissjoning/Optimization.

Operate the coal-receiving and storage systems to demonstrate thaf

unit trains of coal can be weighed, unloaded, sampled, analyzed, and

stacked at design rates.

© Operate the coal-reclaiming system to supply coal to the coal prepara-
tion area at required rates. Rates will be increased, if appropriate, °
until desigh conditions are atlained, ur problems or lTimitations are
identified and corrected.

° QOperate the coal preparation system to provide pulverized, dried
coal to the Gasification and SRC Process Areas. Operating conditions
will be optimized for particle size, dryness, and emissions according
to good operating practices. Rates will be increased, if appropriate,
until design conditions are attained or problems or limitations are
identified and corrected.

° QOperate the liquid-storage and shipping systems to store and ship

products according to a schedule that supports operations and the

marketing plan. Rates will be increased, if appropriate, until
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design conditions are attained or problems or limitatijons are iden-
tified and corrected. '

© Qperate the SRC-TSL solids storage and shipping systems to store and
ship products according to a schedule that supports operations and
the marketing plan. Rates will be increased, if appropriate, until
design conditions are attained or problems or limitations are iden-
tified and corrected.

© Operate, according to environmental standards, the ash-handling and
storage systems to handle the slag and ash by-products produced in
the Gasification Area. Rates will be increased, if appropriate,
until design conditions are attained or problems or limitations are

identified and corrected.

jv. Central Control System Area

Phase IIA--Preoperational Checkout.

° Commissionaall necessary utilities.

Commission the radio communication system.

° perform individual loop checks to ascertain that all field instru-
ments function properly.

© (Check all auxiliaries for proper operation, e.g., diagnostics,
printers, copiers, alarm lights.

® Check the electrical circuits to the uninterruptible power supply
(UPS) for proper action in each Area of the plant.

° Check all redundancies for proper response, such as data highways,

cathode ray tubes (CRTs), programmable lngic cantrallers (PICs).

Phase II8--Commissioning.

° Introduce water, air, or other simulants, if possible, in each
process area to verify instrument signals and responses with real
signals.

° perform preliminary instrument tuning on the control loops, as
necessary.

° QOperate the control system for introducing intentional upsets, and
monitor the recovery response.

° Correct any nroblems or limitations that could inhibit normal operation.
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Phase II1C--Commissioning/Downstream Support.

Introduce normal proceés feeds and perform final instrument tuning,
as each Area approaches design conditions.

Institute the requirements for documenting controls to continually
update all configurations, constants, settings, and reporting.

Phase IID--Commissioning/Optimization. Operate the Central Control

System within its normal capability to adequately monitor and control the
process for the integrated facility and to meet all operations objectives such
as product quality, cost, environmental acceptability, and safety. Rates will
be increased, if appropriate, until design conditions are attained or problems
or limitations are identified and corrected.

b. Cryogenic Systems Area

Phase IIA--Preoperational Checkout.

Commission the utilities.

© Passivate the cooling water heat exchangers.

° Recheck the major control systems, stroke valves, test safety devices,
calibrate control loops, and check motor rotations. A

° Institute the Safety Work Permit System.

® Flush the Direct-Contact Aftercooler (DCAC) and associated equipment
using process pumps. Construction debris will be cleaned out of all
suction strainers. .

2 Clean the piping, heat exchangers, and compressors in oxygen service
and use an ultraviolet light to check the cleanliness.

° perform preliminary, vendor-directed run-in of the Air, Nitrogen,

and Oxygen Compressors on air or nitrogen.

Phase IIB-=-Commissioning.

© Blow out and defrost the Cold Box with compressed air from the Main

Air Compressor with the DCAC in normal operation.
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Operate the Oxygen Compressor on nitrogen/carbon dioxide simulation.
The compressor case will be disassembled, reinspected, and reassembled
and run again on nitrogen recycle.

Purge and cool the cryogenic liquid tanks with purchased liquid
nitrogen and liquid oxygen to expedite the Air Separation Unit (ASU)
start-up if not previously completed.

Commission the liquid nitrogen vaporization system to expedite the

ASU start-up. -

Correct all problems or limitations that could inhibit normal operation.

Phase IIC--Commissioning/Downstream Support.

Begin purging the insulation in the Cold Boxes with vaporized nitrogen
from storage, after the Cold Boxes have been defrosted.

Begin cooling the Cald Box to air liquefaction temperature, and
produce specification products.

Start the Nitrogen Compressor and deliver gaseous nitrogen to the
utility headers when nitrogen of correct specification is available.
Begin oxygen/nitrogen test runs on _the Oxygen Compressor, when
gaseous oxygen ot the correct specitications is avajlable.

Operate the Oxygen Compressor on pure oxygen and direct the gas to
the Gasification Unit in the Gas Systems Area, as required.

Vent the gaseous oxygen and gaseous nitrogen at the Cold Box, as
required, to support commissioning the SRC-1 Demonstration Plant.
Operate the Cold Boxes to produce 1iquid oxygen and 1iquid nitrogen
to fill the cryogenic storage tanks.

Phase 1ID--Commissioning/Optimization. Operate the ASU to produce gaseous

oxygen and nitrogen to. the Gasifiers and utility header, respectively. Operating
conditions will be optimized and venting of gases between the Cold Box and
product compressors will be minimized according to good normal operating
practices. Operating rates will be increased, if appropriate, until design
conditions are attained, or problems or limitations are identified and corrected.
The first ASU will be commissioned before the second and third units to
supply gaseous nitrogen to the coal-preparation subareas in the Utilities and
Gas Systems. The second and third ASUs will be brought on line to support

commissioning of the Gasifiers.
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c. Gas Systems Area

i. Gasification System

Phase IIA--Preoperational Checkout.

Commission the utilities. ,

Passivate the equipment, as required.

® Recheck the major control systems, stroke valves, test safety devices,
calibrate control loops, and check motor rotations.

© Activate the nitrogen purge systems.

° Commission the temperature maintenance systems. J

°© Commission the fuel system, and institute the Safety Work Permit
System. ‘

® Flush the 1iquid lines and vessels with water by using process

pumps. Construction debris will be cleaned from all suction/line

strainers.

Purge and dry the‘equipment, as required.

© Sinter the refractory of the Gasifier Reactor.

Phase IIB--Commissioning.

°® Commission the Gasifier flare system.

Establish normal nitrogen purge rates through the bunkers.

© Operate the Nitrogen Recycle Compressor and conveying equipment on
pure nitrogen. Correct all problems or limitations that will inhibit
operation with normal products.

° Commission the oxygen feed to the screw-feeder block valves.

° Using coal feedstock, operate the dust preparation area, inc1udihg
the handling equipment for Kerr-McGee Ash Concentrte (KMAC) to '
simulate humidifying/blending KMAC with coal feedstock. Correct all
problems or limitations that will inhibit operation with normal
products.

° OQOperate the Screw Feeders on recycle to the.service bunkers in order

to calibrate and adjust the Screw Feeder head.
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© Operate the entire wash-water treatment system and ash-removal
section of the gasification train with process water. Correct
problems or limitations that inhibit operation on normal products.

Phase IIC--Commissioning/Downstream Support.

Continue to operate the KMAC handling equipment on coal to deliver
humidified feedstock to the Gasifier service bunkers.

Continue to operate the wash-water treatment system with process
water. '

Start one Gasifier on normal start-up with coal/oxygen/nitrogen

feeds.

Mare the product gas at thc-local Gasifier flarestack until reliable
operation is achieved.

When the first gasifier is operable, begin start-up with the remaining
Gasifiers, one-at-a-time, on coal/oxygen/nitrogen feeds.

Operate single Gasifiers at rates varying from 70 to 110% to detect
limitations or problems requiring future correction. A second
gasifier will be operated, if frequent shutdowns delay commissioning
of downstream units.

Operate the Gasifier to support the commissioning of downstream gas
system units.

Begin withdrawing coal and increasing KMAC feed rates to the Gasifier
System, when KMAC is available from the SRC deashing area.

Correct all problems or limitations that will inhibit normal operation
with KMAC/coal feed.

Phase IID--Commissioning/thimization. Operate the Gasification System

to produce makeup hydrogen to the Raw Syngas Compressor. Operating conditions
will be optimized, and venting to the flare will be‘minimized according tn

good normal operating practices to provide feed to the Raw Syngas Compressor. B
Rates will be increased, if appropriate, until design conditions are attained,

or problems or limitations are identified and corrected.
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ii. Raw Syngas Compression, Shift, and Ammonja Sulfide Water Stripper (ASWS)
Systems

Phase 1IA--Preoperational Checkout,

Commission the utilities.

© Passivate the equipment, as required.

® Recheck major control systems, stroké valves, teﬁt safety devices,
calibrate control loops, and check motor rotations.

° Commission the temperature maintenance systems. ‘

© Commission the fuel system, and institute the Safety Work Permit
System.

°® Flush the liquid Tines and vessels with water by using process

pumps. Construction debris will belc]eaned from all suction/line

strainers. '

‘Purge and dry the equipment, as required.

© Recheck the alignment of the Raw Syngas Compressbr and Turbine
train. .

© QOperate the seal gas and lube 0il system on the Raw Syngas Compressor
and Turbine train.

® Purge and dry out the equipment, as required, including the Shift

Start-up Heater refractory. A

Phase IIB--Commissioning.

° Commission the route to the plant flare system.

© OQperate the Raw Gas Holder, Electrostatic Precipitator (ESP), Raw
Syngas Compressor, and Shift systems on nitrogen: Correct all problems
or limitations that will inhibit operation with normal feedstock.

© Begin sulfiding the shift catalyst by following the catalyst vendor
procedures and by using the Raw Gas Holder and compressor.

° Begin storing Shift and Raw Syngas Compressor condensate in the ASWS
storage tank for later feed material to the Claus Sulfur Plant.

°© Commission the high-pressure, medium-pressure, and 10w-pressure

steam systems in the Shift system.



Phase IIC--Commissioning/Downstream Support.

Continue to operate the Raw Gas Holder, ESP, Raw Syngas Compressor
and Shift systems on nitrogen in the recycle mode.

Continue to feed sour condensate to the ASWS.

Begin to displace nitrogen in the Raw Gas Holder with syngas after a
single gasifiér has completed Phase IIC operation. .
Begin normal operation of the ESP and introduce syngas to the Raw
Syngas Compressor and Shift systems.

Operate the Shift Start-up Heater as a trim heater, if required, at
this rate of turndown.

Flare gas at the exit of the Shift system until reliable operation
is achieved.

Operate the Gasifiers, raw syngas compression system, ASWS, and
Shift systems to support downstream commissioning of the Gas Systems
units, i.e., Selexol and hydrogen compression systems.

Correct all problems or limitations that inhibit normal operation.

Phase I1I1D--Commissijoning/Optimization. The Raw Syngas Compression,

Shift, and ASWS systems will be operated as a unit to produce makeup liydrugen

to the Selexol unit. Operating conditions will be‘optimized and venting of

gas to the flare will be minimized, according to good normal operating practices,
as required, to provide reliable feed to the Selexol unit. Rates will be
increased, if appropriate, until design conditions are attained, or problems

or limitations are jdentified and corrected.

iii. DEA, HPU, LPG Systems

Phase IIA--Preoperational Checkout.

Commission the utilities.

Passivate the equipment, as required.

Recheck major control systems, stroke valves, test safety devices,
calibrate control loops, and check motor rotations.

Commission the temperature maintenance systems.
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Commission the fuel system, and institute the Safety Work Permit

System.

Flush the liquid lines and vessels with water by using process

pumps. Construction debris will be cleaned from all suction/ line

strainers. ,

° Dry out the Hydrogen Purification Unit (HPU) Reactivation Heater
refractory. '

° Purge and dry equipment with nitrogen, as required.

Recheck the alignment on compressors and perform preliminary vendor-

directed run-ins on the HPU Fuel Gas Compressor and Chiller and

Liquefied Petroleum Gas (LPG) Feed Gas Compressor.

Defrost and dry out the HPU and LPG cryogenic equipment with nitrogen.

Phase IIB--Commissioning.

Commission the route to the plant flare system.

Operate the HPU Fuel Gas Compressor and LPG Feed Gas Compressor on
nitrogen, and correct 511 problems or limitations that will inhibit
operation with normal feed.

Operate the HPU Chiller on récyc]e with hot gas bypass.

Reactivate the HPU mole sieve drier beds with nitrogen by using the
Reactivation Heater.

Operate the DEA and HPU columns and pumps with water and nitrogen
simulation; drain and dry out the system, as required.

Correct all problems or limitations that will inhibit operation with

normal feeds.

Phase IIC--Commissioning/Downstream Support.

Charge diethanolamine (DEA) and water solution to the Absorbers and
Stripper.

® (Charge caustic soda to the tanks and pots, etc.

© Charge HPU scrub oil to the tanks, Absorber and Stripper.

° C(Charge condensate to pots and columns in the DEA system.

° Pressurize the DEA and HPU columns; begin circulating of DEA, caustic

soda, condensate, and scrub oil.
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Begin pressurizing the DEA Absorbers with normal feeds when the

steady flow of hydrogen recycle or low-pressure flash gas is available
from the SRC area. .

Heat the DEA Reboiler Stripper and begin ncrmal operation of the DEA
“Unit, venting recycle gas to the flare at the battery limits of the
HPU and delivering fuel gas to the header.

Correct all problems or limitations that will inhibit normal operation.
Pressurize the HPU Absorber with treated gas from the DEA high-pressure
absorber. Heat the HPU Stripper/Rebof]er and begin normal operation
of the HPU to produce rejected fuel for feed to the LPG system.

Let down the high-pressure recycle gas with a bypass flow control
valve to the low-pressure Fuel Gas Absorber in the DEA system to

allow operation at turndown conditions.
°© Vent the treated recycle gas from the HPU at the battery limits of

the Hydrogen Compression system.

Correct all problems or limitations that will inhibit normal operation.
Pressurize the LPG Feed Gas.Combressor with rejected fuel gas from

the HPU.
Operate the LPG Feed Gas Compressors on normal feed, venting gas to
the fual-gas header.

Pressurize the LPG De-thanizer Column, Compander, etc., and begin
cooling the column to produce LPG product.

Transfer the LPG product to storage.

Deliver the column overheads to the fuel-gas headers.

Correct all problems or limitations that will inhibit normal operation.

Phase I1ID--Commissioning/Optimization. The DEA, HPU, and LPG systems

will be operated as a unit to produce specification recycle hydrogén to be
compressed in the hydrogen compression unit. By-product LPG will be produced,
as required, to satiéfy the plant fuel balance. Operation conditions will be
optimized and venting to the flare will be minimized, consistent with good
normal operating practices, as requiréd, to provide reliable feed to the
downstream units. Rates will be increased, if appropriate, until design
conditions are attained, or problems or limitations are identified and

corrected.
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jv.

Selexol, Claus, and Beavon Systems

Phase IIA--Preoperational Checkout.

Commission the utilities.

Passivate the equipment, as required. '
Recheck the major control systems, stroke valves, test safety deviceé,
calibrate control loops, and check motor rotations.

Commission the temperature maintenance systems.

Commission the fuel system, and institute the Safety Work Permit
System. ‘

Flush the 1iquid lines and vessels with water by using process

pumps. Construction debris will be cleaned from all suction/line
strainers. '

Purge and dry the equipment, as required.

Perform preliminary, vendor-directed run-ins on the HZS Recycle
Compressor, Claus blowers, Selexol Refrigeration Unit, and CO2

Blower.

Dry out the Claus and Beavon systems refractories.

Phase IIB--Commissioning.

Commission the route to the plant flare system.

Operate the CO2 Blower and HZS Recycle Compressors on nitrogen.
Correct all problems that will inhibit operation with normal feeds.
Operate the Selexol system with water and nitrogen simulation; then
drain and dry out the system with nitrogen, as required.

Operate the Beavon system with water and nitrogen or air simulatijon.
Drain and dry out the system with nitrogen, as required.

Correct all problems or limitations that will inhibit operation with

normal feeds.

Phase IIC--Commissioning/Downstream Support.

Charge the Selexol solution to Absorbers, Strippers and flash tanks.
Pressurize the system with nitrogen and begin circulating Selexol

solution.
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Cool the Selexol circuit with the Refrigeration Unit.

Heat the inventory in the H,S Stripper,

Begin to feed the Selexol ssstem with syngas after the Shift system
has been precommissioned through Phase 1IC.

Operate the HZS Recycle Compressor on normal feed.

Preheat the Claus plant according to vendor instructions.

Operate the Claus plant on acid gas feeds from the Selexol and ASWS
systems to produce elemental sulfur in the Claus sulfur pit.
Operate the Selexol Strippers with the normal stripping medias of
steam and nitrogen.

® QOperate the C02 Blower with normal feed from the Selexol system.
Charge Stretford solution chemicals and water to the Beavon-System
Oxidizer Tanks and Absorbers.

Pressurize the system with nitrogen and begin circulating the Stretford
solution. '

Preheat the Beavon-System Furnace, Incinerator, and hydfogenation
beds according to vendor instructions.

Commission the medium- and low-pressure steam systems of the Claus
and Beavon systems. .

Operate the Beavon system on tail gac feedetock from the Claus
plant.

Operate the Sulfur Decanter of the Beavon system and transfer the
elemental suifur to the storage pit.

Flare the hydrogen from the Selexol system at the exit of the
economizers after the CO2 Absorber until reliable operation is
achieved for the Selexol, Claus and Beavon systems.

Correct all problems or limitations that will inhibit normal operation.

Phase IID--Commissioning/Optimization. The Selexol, Claus and Beavon

systems will be operated as a unit to produce specification makeup hydrogen to
the H2 compression and methanation systems. Operating conditions will be
optimized and venting to the flare will be minimized according to good normal
operating practices, as required, to provide reliable feed to the downstream
units. Rates will be increased, if appropriate, until design conditions are

attained, or problems or limitations are identified and corrected.
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Hydrogen Compression System

Phase IIA--Preoperational Checkout.

Commission the utilities.

° Recheck the major control systems, stroke valves, test alarms/
safety devices, calibrate control loops, and check motor rotations.

© Commission the temperature maintenance system.

° JInstitute the Safety Work Permit System.

© Recheck critical clearances in the compressors.

© Operate the nitrogen-purge lube o0il systems on the hydrogen compres-
sors.

© Perform preliminary, vendor-directed run-ins of the compressors on

air and nitrogen.

Phase 1IB--Commissioning.

° Commission the route to the plant flare system.
© OQOperate the hydrogen compressors on nitrogen recycle.
© Correct all problems or limitations that will inhibit operation with

hydrogen feed.

Phase IIC--Commissioning/Downstream Support.

°© Pressurize makeup gas compressor cylinders with hydrogen when it is
available from the Selexal system,

° Pressurize the recycle and bypass cylinders from the HPU and DEA,
respectively, with hydrogen letdown from the discharge pressure of
the makeup cylinder.

© Start the compressor with the associated support equipment; operate
the compressor on total recycle. .

°© Correct all problems or limitations that will inhibit operation.

°® Vent the hydrogen on the suction side of the compressor to the
flare, as required, to satisfy the demand in the SRC Process Area.
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Phase 1ID--Commissioning/Optimization. The hydrogen compressors will be
operated to supply makeup and recycle hydrofen to the SRC Process Area.
Operating conditions will be optimized, and recycle and venting to the flare

will be minimized according to good normal operating practices, as required,
to provide reliable feed to the downstream units. Rates will be increased, if
appropriate, until design conditions are attained, or problems or limitations
are identified and corrected.

vi. Methanation System

Phase 1IA--Preoperational Checkout.

Commissian the utilities.

Recheck the major control system, stroke valves, test alarm/safety
devices, calibrate control loops, and check motor rotations.
Commission the temperature maintenance systems.

Commission the fuel system to the Start-up Heater, and institute the
Safety Work Permit System.

Flush the liquid lines, pots and heat exchangers with water by using
process pumps, and clean all suction/line strainers.

Purge the equipment with nitrogen in prepafation for Phase IIB.

Dry out the refractory in the Start-up Heater;

Phase IIB--Commissioning.

Commission the route to the flare system.

Heat the catalyst beds with nitrogen by using the Start-up Heater.
Commission the Waste Heat Boiler during the heating cycle.

Correct all problems or limitations that will inhibit operation on
normal feed.

Phase I1IC--Commissioning/Downstream Support.

° Begin the feed of makeup hydrogen to pressurize the system to full

design operating pressure after the Selexol unit has been put through
its Phase IIC.
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© Continue to operate the Start-up Heater and begin reducing gas flow
through the catalyst beds to produce a controlled exotherm.

® Increase the gas flow as the exotherm lines out and decrease firing
in the Start-up Heater until normal operation is attained during its
shutdown. ' ‘

° Adjust the steam/gas ratio to control the exotherm in the first
Methanator bed. ’ ,

° Correct all problems or lTimitations that will inhibit normal operation.

Phase IID--Commissioning/Optimization. The Methanation system will be

operated to produce specjfjcation hydrogen to the Coke and Liquid Products
Area. Operating conditions will be optimized and venting to the flare will be
minimized cpnsisteht with good normal operating practices, as required, to
provide reliable feed to the Coke and Liqdid Products Area. Rates will be
increased, when appropriate, until désign conditions are attained, or.problems

or limitations are identified and corrected.

d. SRC Products Area

i. Auxi]iaries (Dowtherm, Compressor Cooling Water, and Flush and Drain Systems)

Pha;e IIA-fPreoperationa1 Checkout.

Commission the utilities.

© Check the control systemsland mechanical equipment, stroke valves,
test saféty devices, and check motor rotatinns.

° Charge water to the equipment and circulate it to check the functioning
of pumps, valves, and instruments. Construction debris will be
cleaned from temporary strainers and other collection points.

©® Commission the steam tracing systems.

© Commission the fuel system, and institute the Safety Work Permit
System.

° Purge and dry the equipment and lines, and dry the refractory.
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Phase 1IB--Commissioning.

Commission the flare system.

Unload Dowtherm from tank cars into the plant system to establish
the normal operating Jevel in the surge tank.

Heat the Dowtherm system slowly to cure the heater refractory and to
drive water out of the system.

Charge boiler feed-quality water to the compressor cooling water
systems. Add ethylene glycol antifreeze and treatment chemicals,
and circulate the water mixture.

Charge start-up process solvent to the Flush Solvent Tank. The
solvent pumps will be used to circulate solvent to process lines
that are available. This solvent will bc allowed to drain to the
drain tanks and be returned to the Flush Solvent Tank via the Solvent
Slop Tank.

Heat the solvent slowly to dry out the system.

Phase IIC--Commissjoning/Downstream Support.

Continue the girculation of Dowtherm to all equipment and pipeline
heat tracing, jacketing, and heat exchangers. The f1&id will be
heated to normal operating temperature, and all control systems will
be put in service.

Test the function of all controls, alarms, and safety devices in

the Dowtherm system. ]

Continue circulating compressor ¢ooling waler and test the functioning
of all controls, alarms, and safety devices in Lhal system.

Empty the drain system returniny the process solvent inventory to
the Flush Solvent Tank. The contents of the tank will be heated to
normal operating temperature.

Recheck and remove all temporary strainers.

Provide Dowtherm, compressor cooling water, and flush solvent to the

Dissolver subarea as required for commissioning that equipment.

Phase 1ID--Commissioning/Optimization. Operate the auxiliary equipment

to support the commissioning of the balance of the SRC Process Area.
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ii. Reaction Recovery: Slurry Preparation, Heating, Reaction and H,

Recovery, Vacuum, and Solvent Recovery

Phase IIA--Preoperational Checkout.

Commission the utilities.

Passivate the equipment, as required.

® Check control systems and mechanical equipment, stroke valves, test
safety‘devices, and check motor rotations.

©® Flush all equipment and lines by circulating water with process
pumps and nitrogen with process compressors. Construction debris
will be cleaned frdm equipment suction strainers.

® Commission the coal handling equipment for a dry run.

© Commission the fuel system, and institute the Safety Work Permit
System.

° Fire the heaters on the Vacuum and Process Solvent Columns to boil
the water and commission the overhead systems.

° Dry the refractory in the Coal-Slurry Heaters.

° Drain all equipment of water, and purge and dry it.

Phase IIB--Commissioning.

© C(Charge start-up process solvent to the slurry preparation system.
The solvent will be pumped through the normal process route to
establish normal levels in the slurry heaters and reactors, and
hydrogen rccovery and vacuum areas.

® C(Circulate and heat the solvent slowly to dry out the system.

° Determine that the Gas Systems Area is ready to supply hydrogen and
receive sour gas. .

© Commission the hydrogen feed system and the hydrogen recovery area,
including the Sour Gas Compressors.

° Determine4that the storage area is ready to receive crude-oil,
medium 011, and heavy oil pfoduct.

° Continﬁe heating and circulating the system. The Process Solvent
Column will be commissioned when feed becomes available.

° Check and remove all temporary strainers. ‘

° Test the functioning of all controls, alarms, and safety devices in

the 1iguid and gas handling equipment.
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Phase IIC--Commissioning/Downstream Support.

° Continue circulating oil and hydrogen at 50% of design rate, while

increasing the temperature and pressure to near design conditions.

Determine that the Solidifier is commissioned and ready to operate

and that the Gas Treating Area is ready to receive low-pressure off

gas and sour water. '

Start coal feed at a low rate; gradually, increase the rate until

design slurry strength is obtained.

© Begin the letdown to the off-specification SRC tank in the Solidifier

% Subarea, when the Vacuum Column bottoms solvent concentratfon is
reduced to near design concentration.

© 5Stabilize the operation at 50% of design rate.

°© Discontinue feeding the Vacuum Column bottoms to the Solidifier, and

startvfeeding the stream to the Deashing Unit when the Deaéhing Unit

has been commissioned and is ready to receive feed.

Increase the feed rates slowly to the']imit of the process or the

downstream equipment.

Phase IID==Commissioning/Oplimizalivin. Operate the Reactor/Recovery Area

to supply feedstock to the Deashing Area. Operating conditions will be optimized
and rates will be increased until design conditions are attained, or probiems
or limitations are jdentified and corrected.

iid. §g)idification Area

Phase IIA--Preoperational Checkout.

® Check the control and mechanical equipment, stroke valves, test
safety devices, and check motor rotations.

Commission the cooling water system.

° Flush the system by circulating water with the feed pumps. Con-
struction debris will be cleaned from strainers.

Commission the product conveyors and determine that the take-away
conveyors have been commissioned.

Purge and dry equipment and lines.
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Phase IIB--Commissioning.

Activate the Solidifier and fume handling system.

Commission the fume incinerator. '

Begin feeding one Solidifier unit, when the Vacuum Column bottoms
are available in the off;specification tank.-

Adjust the Solidifier Cycle Controller to obtain a reasonably thick
solid product. | ‘

® Activate additional Solidifiers, as needed, to solidify the Vacuum
Column bottoms stream. '

Phase IIC--Commissioning/Downstream Support.

° C1eanvthe Vacuum Column bottoms from the system and begin producing
specification SRC, when deashed SRC is available from the Deashing

Unit.

© Increase the rates, as necessary, to solidify feed from the Deashing
Unit. ’

© Begin solidifying of TSL-SRC material when it is available from the
EBH. '

" Phase IID--Commissioning/Optimization. Operate the Solidifier to produce

specification product. Operating conditions will be optimized, and rates will
be increased until design conditions are attained, or prdb]ems or limitations
are identified ‘and corrected.

iv. Critical Solvent Deashing

Phase IIA--Preoperational Checkout.

° Commission the utilities.

° Passivate the equipment, as required.

° Check control systems and mechanical equipment, stroke va]ves, test
safety devices, and check motor rotations.
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Flush all equipment and lines by circulating water with process
pumps. Construction debris will be cleaned from equipment suction
strainers.

Commission the fuel system and institute the Safety Work Permit
System.

Fire the second-stage heaters to cure the refractory and heat water.
Boil water in the product strippers to commission the overhead
system.

Drain equipment of water; purge and dry it.

Phase IIB--Commissioning.

]

Charge deashing solvent to the separators. !he vessels will he
filled completely and circulation and heating will begin.

Let down the pressure of the excess material to the medium-pressure
and low-pressure solvent loops, as the solvent expands.

Charge process solvent to the SRC and Light SRC (LSRC) strippers.

The pumps will be commissioned and flushed, and the system will be
started.

Bring the entire unit up to normal operating temperature and pressure
with deashing solvent and process solvent.

Phase IIC--Commissioning/Downstream Support.

Determine that Vacuum Column Bottoms of design composition are

_available, that the Solidifier is ready to receive deashed SRC, and

that the Gasifiers are ready to receive KMAC.

Start the Vacuum Column Bottoms at a low feed rate to the First-
Stage Settler. The settler bottoms will he taken to the start-up
system.

Begin the letdown into the KMAC bin and activate the KMAC transfer
system when acceptable ash concentrate is being made.

Begin the fiow to the Solidifier subarea when SRC is available from
the stripper bottoms. Begin the flow to the Slurry Preparation
subarea, when LSRC is available.

Route stripper bottoms to the Coker and EBH when the units are ready

to receive SRC.
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Phase 1ID--Commissioning/Optimization. Operate the SRC Deashing Area to

supply feedstock to the Solidifier, Coker, and Expanded Bed Hydrocracker.
Operating conditions will be optimized, and rates will be increased until
design conditions are attained, or problems or limitations are identified and

corrected.

V. Product Fractionation

Phase IIA--Preoperational Checkout.

° Commission the utilities.

° Passivate the equipment, as required.

© Check control systems and mechanical equipment, stroke valves, test
safety devices, and check motor rotations.

® Flush the equipment with water by using the process pumps. Con-
struction debris will be cleaned from suction strainers.

° Commission the fuel system, and institute the Safety Work Permit
System.

°® Commission the fired heaters and boil water in the columns to com-

mission the overheads systems.

Purge and dry equipment and lines.

Phase IIB--Commissioning.

° Fill the columns and vessels to normal operating levels when crude
oil products are available from the SRC reacliun area.

© C(Circulate and heat the o0ils to dry out the system.

° Test the functioning of all controllers, safety devices, and alarms.

° Flush the product lines to the tank farm.

Recheck and remove all temporary strainers.

Phase TIC--Commissioning/Downstream Support.

° Determine that a steady supply of crude oils is available from the

SRC reaction area.

© Start feed to the columns and line them out at design conditions.
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Begin transferring products to storage tanks after products have
been tested and found to be within specifications.

© Add oils from the Coker and EBH to the Fractionator feed when they
become available.

Phase I11D--Commissioning/Optimization. Operate the Product Fractionator

to produce product oils. Operating conditions will be optimized, and rates
will be increased until design conditions are attained, or problems or limitations

are identified and corrected.

e. Coke and Liguid Products Area

i. Delayed Coker Area

Phase IIA--Preoperational Checkout.

Commission the utilities.

Passivate equipment such as hydraulic systems, as required.

Check the control systems, stroke valves, and test logic systems;
calibrate critical control circuits, test safety devices, and check
motor rotations.

Flush the sy;tem by circulating water with process pumps and nitrogen
or air with process compressors. Construction debris will be cleaned
from all equipment suction strainers.

Commission and test the auxiliaries, including slide valves, hoists,
crusher cars, hydraulic systems, conveyors, and the coke-cutting and
anti-foam-addition systems.

Commission the temperature maintenance systems.

Commission the fuel system, and institute the Safety Work Permit
System.

Purge and dry the equipment and lines; dry the refractory.

Phase TIB--Cammissioning.

° Commission the flare system.

° Pump simulation oil from the tank farm to the Combination Tower.

Fi11 seal and flushing oil tanks.
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© Circulate 0il through the Coking Heater, process lines, and Combination
Tower; raise the temperature to dry out the circuits.

° Flush and heat al?l primary'circuits with hot o0il, including the
Blowdown Towers, wet and dry slop systems, flushing systems, hot and
cold drain systems, and all test-control circuits.

° Fill the sluiceway, Hydrobins, and Clarifier circuit with process
water; establish circulation to test the mechanical equipment and
control circuits. _ _

© Start inert gas circulation with the compressors, and establish the
pressure control in the coke drum and tower.

°© Establish the flows, levels, and temperatures as close to the design
values as possible, but exclude the coking system.

© Check and clean the start-up suction strainers on all pumps and
compressors. .

° Correct the problems or limitations that will inhibit commissioning

from producing products.

Phase IIC--Commissioning/Downstream Support.

© Continue or reestablish oil circulation by controf]ing temperature
and pressure with makeup oil from storage.

© Ascertain that the SRC Process Area is ready to receive light and
middle distillates, and that the Gas Systems Area is ready to receive
sour gas and sour water. ‘

© 1Increase the Coking Heater outlet temperature unt11 reaction temper-
atures are approached; then direct the effluent into a Coke Drum for
coke production.

© . Stabilize the operation and addition of SRC, through normal feed
Tines to the bottom of the Combination Tower.

© Gradually adjust the feed to 100% SRC and increase operating rates,
as appropriate.

© Switch the Coke Drums and operate the coke-removal, coke-transport,
and dewatering systems to supply green coke for cdmmissioning the
Calciner.

© Continue the operation to supply green coke to feed the Calciner.
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Phase IID--Commissioning/Optimization. Operate the Delayed Coker/Calciner

system as a unit to produce specification product to storage. Operating
conditions will be optimized and rates will be increased until design condi-

tions are attained or problems or limitations are identified and corrected.

ij. Calciner Commissioning Plan

Phase IIA--Preoperational Checkout.

Commission the utilities.
Passivate equipment such as the waste heat boiler, as required.
Check the control systems, stroke valves, calibrate critical control
circuils, and check motor rotations.
Flush the Sulfur Dioxide Scrubber and closed-loop water system with
process water. Construction debris will be cleaned from all equipment
suction strainers.
Commission and test the auxiliaries, in¢luding slide valves, conveyors,
emergency drivers for the Kiln and Coke Cooler, the closed-loop
cooling water system, guillotine dampers, Rotary Airlocks, dedusting
oil=-injectien system, and the snda ash feedér and mix system.
Commission the fuel system, and institute the Safety Work Perhit
System. '
Start air flow through the Kiln, Coke Cooler, Incinerator, Waste
Heat Boiler, and Alternative Stack, but bypass the'scrdbber. A
primary burner will be 1it in the Kiln to dry the refractory in this

. equipment. '

Phase I1I1B--Commissioning.

Charge the Scrubber to normal operating level with spent caustic
from the DEA Unit. Begin circulation and test the density and pH
analyzers.

Fi1l the Dedusting 0i1 Tank with the specified oil from either the

1iquid storage tank or outside delivery.
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©® Maintain the Calciner, Incinerator, and Wasté Heat Boiler above

300°F, after the refractory has been dried, to avoid water absorption

into the refractory and prevent the refractory from cracking during

heating.

Raise the temperature in the Kiiln, Incinerator, Coke Cooler, and

Waste Heat Boiler by using primary-air and combustion-air fans and

Incinerator and Kiln burners. .

°© Commission the BFW supply to the steam drum, as the system is heating,
and produce low-pressure steam. The Tow-pressure steam will be
vented to the atmosphere or low-pressure header, until design temper-
atures for this firebox are obtained. '

° Dry out the system by using flue gas produced in the Kiln. In this

respect, commissioning of the Calciner will be carefully coordinated

with commissioning of the Delayed Coker, to minimize thermal cycling

and excess fuel consumption. A process simulant will not be run

through the Kiln because of the nature of the solid green-coke feed

and the reliability of the process.

Set the Kiln and Coke Cooler speed, and start rotation.

Start the auxiliary fans, e.g., secondary-air, tertiary-air, and

seal air fans, as the Kiln heats.

Test all of the control circuits, e.g., variable-speed control, and

fuel/air ratio control. A

Start a small amount of process water on temperature control to the

rotary Coke Cooler; recycle the water vapor through the Cooler

Exhaust Fan, when the Kiln reaches the specified temperature.

© Correct all problems or bottlenecks that will inhibit the charging

of green coke to the Kiln.

Phase 1IC--Commissioning/Downstream Support.

Generate high-pressure steam in the Waste Heat Boiler, when the Kiln
aind Incinerator are at the design temperatures, and export the stcam
through the 900 psig steam header outside battery limits.

© Start green-coke feed from the Hold Bin and Weight-Scale Feeder to

the Calciner at this time.
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Adjust the feed rates, Calciner temperatures, Kiln speed, and air

staging, as required. ’ |

© Increase the green-coke-feed flow rate from the Hold Bin until the
specified rates are reached.

© Cool the éalcined coke to 300°F with the direct water spray and
route the product anode coke via conveyors to the Product Storage
Silos.

° Route the effluent flue gas from the Wastewater Treatment Plant;

maximize the scrubber's efficiency in removing sulfur dioxide from

the flue gas.

Phase IID--Commissioning/Optimization. Operate the Calciner and auxiliary

systems as a unit to produce anode-grade coke and by-product 900-psig steam.
Operating conditions will be optimized and rates will be increased until
design conditions are attained, or problems or limitations are identified and

corrected.

iii. Expanded-Bed Hydrocracker

Phase IIA--Preoperational Checkout.

© Commission the utilities.

Passivate the equipment; as required.

© Check the control systems, stroke valves, test logic systems such as
the reactor shutdown system to avoid overtemperatures, calibrate
critical control circuits, and check motor rotations.

®© Fjush the systems by circulating water with process pumps and nitrogen
or air with process compressors. Construction debris will be cleaned
from all equipment. suction strainers.

° Commission and test the auxiliaries, including the Catalyst Loading
and Unloading System, Filming-Amine-Injection System, Neutralizing
Amine Injection System, and lube o0il system for compressors.

° Commission the temperature maintenance systems.

°© Commission the fuel and flare systems, and institute the Safety Work
Permit System. ‘

® Purge and dry equipment and lines; dry the refractory in process

heaters.
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Phase IIE--Commissioning.

Fi1l the start-up tanks with light and heavy process 0ils or simulants

from the Liquid Storage Area.

© Fill the pump'seal as well as the flushing oil tanks or drums.

© Check the availability of fuel gas to the makeup compressor; use the
Compressor to pressurize the system to test for leaks.

© Charge light o0il from the start-up tank to the Feed 0i1 Heater and
Reactors via the Feed 0i1 Surge Drum. _

© Circulate the light 0il through the Charge 0i1 Heater, Reactors,
high-pressure separators, and the start-up tank, via a start-up
cooler.

© Commission the 0il Heater and increase the temperatures in the

Reactors 10 to 15°F per hour until the specified heating temperature

is reached. Then recheck the system for leaks.

Increase the pressure in the reaction circuit at the rate of 150 psi

per hour to the specified limit.

° Commission the Hydrogen Recycle Compressor, and establish gas flow
through the Hydrogen Heater and Reactors. ’

® Commission the Hydrogen Heater and check the system for leaks. The
Reactors will be heated to the maximum temperature limited by the
properties of the light oil.

° Fi11 the hot-o0il circulation loop with the specified o0il and circulate
it.

© Commission the seal 0il1 system and run the Catalyst Ebullating Pumps
at a low speed. ‘

© Reduce the pressure in the reaction section at the rate of 150 psi
per hour to the specified limit.

© Shut down the Hydrogen Heater and Recyc]e-Gés Compréssor.

© Fill the Catalyst Circulating 0i1 Drum and circulate the oil through
the catalyst lines and high-pressure catalyst transfer system.

© Batch-load the catalyst at a low system pressure by using the catalyst
transfer system; maintain the reactor temperature by circulating
light o0il through the Feed 0i] Furnace;

° Expand the catalyst bed after the catalyst is loaded, and control

its level with the Catalyst Ebullating Pump.
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Pump oil from the Start-up Tanks to the low-pressure separation
drums and fractionation system, establish oil levels, and circulate
the oil.

Heat the fractionation system by means of the Vacuum Column Heater
to dry out the circuit.

Flush the drain systems with start-up oil.

Conduct a series of dummy runs in the fractionation and reaction
systems to ensure that all equipment and instrumentation are operable.
Raise the pressure in the reaction section with fuel gas, and recom-
mission the Hydrogen Recycle Compressor and the Hydrogen Heater.
Introduce hydrogen and establish normal operating pressure.
Presulfide the catalyst and c¢ontinue Lu cheek all control rircuits,
while the oil is circulated.

Heat the fractionation system to the specified maximum, which is
limited by the boiling point of the light oil, after the system has
been dried out.

Correct all problems or limitativns that will inhibit the production
of products.

Phase TIC==Commissioning/Downstream Support.

° (Continue circulating oil through the reactor and fractionation

trains by controlling temperature and pressure.
Establish one circulating oil loop that includes all process equipiieht;
gradually, displace the light oil with the heavy oil. The heavy oil
will be recycled from the bottom of the Vacuum Tower to the Feed 0i]
Surge Drum.
Ascertain that other operatiny areas outside battery limits are
ready tn receive products. For example, the SRC Process Area will
receive 1ight and heavy atmnspheric gas oil, as well as vacuum gas
0ils in the 071 Fractionation Unit. Unstabilized naphtha will go to
the stabilizer, Vacuum Tower bottoms to the Solidifiers. The Gas
Systems Area will receive high-pressure (HP) off-gas in the HP DEA
Unit and low-pressure (LP) off-gas in the LP DEA Unit. Suur water
purge will go the the Sour Water Stripper.
After heavy 01l has displaced light o0il, increase the temperatures
of the Reactors to the specified 1imit, in order to hold density and
viscosity conditions within desired operating limits.
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Fi11l the Wash Water Drum with BFW and commission the wash water and
chemical inhibitor systems.

Gradually, charge SRC to the Feed 0i1 Surge Drum until the desired
feed viscosity is obtained; recycle the solvent from the Vacuum and
Atmospheric Towers. ‘

Recycle the Vacuum Tower bottom stream until the desired pressures
and temperatures are reached; then transport the Vacuum Tower bottom
stream which conforms to specifications, to the Solidifiers in the
SRC Process Area.

Circulate naphtha in the Sponge Absorber circuit.

Add fresh'cata]yst, as required.

Phase IID--Commissioning/Optimization. Optimize operating conditions,

and increase rates until design conditions are attained, or problems or limita-

tions are jdentified and corrected. Two sets of design conditions, high and

Tow conversion, will be attempted and optimized for the LC-Finer.

Hydrotreater System.

Phase IIA--Preoperational Checkout.

Commission the utilities.

Recheck the major control systems, stroke valves, test safety devices,
calibrate control loops, and check motor rotations.

Commission the temperature maintenance systems.

Commission the fuel system to the fired Reactor Heater and institute
the Safety Work Permit System.

Flush the liquid lines/equipment with water using process pumps and
clean all suction/line strainers.

Perform the preliminary vendor-directed run-ins on the compressors
by using air and nitrogen.

Purge and dry out the equipment With nitrogen, as required.

Dry the fired-heater refractory.
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Phase I1B--Commissioning.

Charge water to the Absorbers and Strippers.

Operate the compressors on nitrogen recycle.

Operate the DEA and ASWS on water and nitrogen simulation.

Begin heatiﬁg the reactor catalyst bed with nitrogen by using the
fired heater. .

Operate the Steam Stripper and Reboiler on water/steam simulation.

© Correct all problems or limitations that will inhibit operation with

naphtha and hydrogen.

Phase IIC--Commissioning/Downstream Support.

© Charge DEA and condensate to the DEA Absorbers and Ammonia Strippers.
© Charge naphtha to the circuit and begin normal heating using the
Reactor Heater and Steam Stripper Reboiler.
Operate the Makeup and Recycle Hydrogen Compressor cylinders on
hydrogen and begin the feed to the Reactor.
° Establish the normal DEA and condensate flows in the Absorbers and
Strippers.
° Pump the hydrotreated naphtha to storage and deliver the purge gas
to the fuel header. :
© Correct all problems or limitations that will inhibit normal operation.

Phase IID--Commissioning/Optimization. The Hydrotreater system will be

operated to produce specification naphtha. Operating conditions will be
optimized and excessive venting of hydrogen and purge gas to the flare will be
minimized according to good normal operating practices, as required, to produce
specification naphtha. Rates will be increased, if appropriate, until design
conditions are attained, or problems or limitations are identified and corrected.
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3. CAPITAL EQUIPMENT (WBS 1.6.3)

There are seven categories of plant capital equipment as defined below.
This equipment will be procured to support the commissioning and operating
schedule for the Demonstration Plant.

a. Mobile Equipment

- Typically, the mobile equipment listed would be found in a plant having
size, configuration, and requirements similar to those of the Demonstration
Plant. The size and units selected are considered to be minimal for the
requirements foreseen for the Newman site.

The equipment specified for use in maintaining and-servicing the plant
was selected on a cost-effective basis to perform routine functions. The
equipment will be necessary to access, 1ift, haul, and otherwise service the
plant facilities. Some jobs will be required to be performed that are not
within the capabi]ities of this equipment (size, height, weight, etc.) or are
not performed frequently enough, é.g., major plant turnarounds, to justify
larger sizes or numbers of uﬁité. The requirements of such jobs will be met
by means of equipment rentals or subcontracts. 4

The warehouse equipment is typical of that required to service the receipt,
storage of parts, and transportation for such a facility.

The rai]rbad equipment will be required to routinely move raw material
and product railcars through un1o§ding,.1oading, and marshalling and to minimize
the capital out]éy for étationéry loading/unloading equipment.

The solids-handling equipment will be minimal and typical for the support
and handling of over 2 million TPY of coal, 35,000-45,000 cu yds/yr of landfill
sludges and waste, and up to 900 TPD of ash and ;1ag.

Providing cryogenic and tank trailers will be a cost-effective way to
handle 1iquid nitrogen and slop o¢ils within the plant.

The personnel and safety transportation equipment will permit plant
personnel to perfarm their duties successfully and on time and will meet

safety requirements for the plant.
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b. Plant Maintenance Equipment

This equipment includes shop maintenance equipment, mechanics' tool
boxes, special tools, and tool crib supplies selected from experience and
surveys of other similar shop facilities. The equipment selected is considered
to meet the minimum requirements for routinely maintaining a facility the size
of fhe Demonstration Plant. The shop will be equipped to handle maintenance
activities on a cost-effective basis. During plant turnarounds and other
large jobs, contracts will be awarded to some outside service shops to handle
special jobs. -

Machine Shop. The machine shop will be equipped to handle normal machining,
drilling, grinding, cutting, sawing, pressing, lapping, metallizing, degreasing,
grit-blasting, cleaning, and relief-valve testing. All of these services will
be frequent, routine requirements and should be performed economically on-site.
For example, the three lathes specified vary from a capacity for small precision
work to a swing of 24 in. at the chuck. Vendors in outside ships will do
larger, less frequent work. The machine shup equipment selected is typical
for a plant such as this.

Welding and Pipe Shop. This shop will be set up to perform metal cutting,

welding, chipping, grinding, sawing, and threading in the shop and throughout
the facility. These are normal services found in chemical plants and refineries.
The equipment selected is considered minimal for a plant of this type and

size.

Pump and Machinery Shop. This shop will be equipped to perform disassembly,

sanding, grinding, cleaning, drilling, cutting, welding, weighing, pressing,
bearing pulling, and field balancing. The equipment selected is normal equipment
for a pump and machinery repair shop. Most pumps and plant machinery repairs
will be handled in this shop; However, some work will still recquire specialty
wnrk to be performed by vendors in local outside shops.

Carpenter and Insulation Shop. Fquipment selected for this shop will

perform sawing, cutting, planing, drilling, metal breaking, and metal shearing
as well as woodworking, insulating and metal working required within the
plant. Insu1étion will be a major item for machinery, piping, and vessels.
There will be many buildings requiring some carpentry. The equipment selected

will permit most work to be handled by plant maintenance personnel.
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Vehicle Repair Shop. The equipment selected for this shop is normal in

any garage that services automobiles and other mobile equipment. It is anti-
cipated to perform service work on 60 to 70 units of automobiles, pickup
trucks, scooters, forklift trucks, cherry pickers, trucks, bulldozers, farm
tractors, mowers, and trailers. Because of the relative remoteness of the
area and in order to save time, most vendor service work on specialized mobile
equipment will be handled at the plant site.

Electric Shop. The equipment selected for this shop is primarily test

equipment to service the electrical equipment within the plant and to perform
some conduit and wiring revisions. No plans are made to rewind motors or to
perform other major electrical repairs to plant equipment. If major repair
work is required, the damaged equipment will be shipped to specialty shops for
repairs, or vendor service personnel will be brought to the plant site to make
special repairs.

Instrument Shop. The equipment selected for the instrument shop is

basically test equipment to be used in testing, calibrating, and repairing the
instrumentation used throughout the plant.
Tool Room Equipment. This equipment was selected to repair and identify

shop tools.
Cleaning Pad Area. The equipment selected will be used to clean heat-

exchanger shells and bundles as well as other machinery items. Paint sprayers
will be used for plant steelwork, piping, and structures. The gunite rig will
be used for the refractory, fire proofing steel-work, and protection of ditch
and dike surfaces.

Yard Maintenancé Equipment. This equipment will include a portable air

compressor, ailr blowers, industrial vacuum cleaners, scaffolding, portable
sump pumps, air tuggers, portable space heaters, a cement mixer, and gang tool
boxes required to maintain equipment and yard facilities.

Miscellaneous. Tools are required for maintenance and manufacturing

personnel to perform their duties. A review of several plants was made to aid
in determining the requirements for personnel toolboxes and tor toolcrib
supplies. The tools included in this estimate include normal hand tools,
precision tools, and other special tools for mechanics found in chemical

plants and refineries that are similar to the Demonstration Plant.
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c. Building Furnishings

The building furnishings were determined by inventorying the requirements
of offices, rooms, and other functional areas of each major building in the
plant. Standardizing office requirements within each level of responsibility
aided this determination. Requirements for other functional areas such as
lunchrooms, service change areas, and warehouses were determined for each from
a detailed equipment list, sketches, drawings, and the number of people served.
Vendors and experienced people were consulted, as necessary, to complement
these determinations. Allowances were made for desks, stools, lTunch tables,
storage cabinets, and chairs for identified field operating areas. ’

d. Plant Analytical Laboratory Equipment

The equipment requirements for the central laboratory were determined by
a task force assigned to determine the analytical test methods and analyses
required for the processes, raw materials, products, and environmental monitoring.
This determination was made cost-effectively from a composite list of samples,
results, and frequency requirements as determined by those who will be respon-
sible for setting and executing operating conditions and parameters. Some
tests will be performed by outside laboratories for which the cost of required
equipment could not be justified. ‘

e. Field Laboratory Equipment

Some process control tests are within the scope of process operators'
duties and will be performed in the field, A determination of these tests and
the requirement for associated equipment was made for each process area and
summarized for the total plant. Mo capital-intensive tests were included.

f. Communications Equipment

Many communication networks are required for 4 plant of this type and
size. -An assessment of communication needs resulted in selecting networks for
telephone, portable and mobile radios, paging, and Toudspeakers. The detailed

1ist was determined from individual network requirements for each operating
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area of the plant. These requirements are typical of refineries of Demonstration

Piant size.

g. Safety Equipment

These requirements were compiled after the geographicé1 plant layout,
buildings, descriptive employment, hazards, monitoring, and anticipated policies
and practices of the plant were considergd7 The number of units was determined
by a detailed analysis of each of these considerations. The fequirements are
consistent with and typical of refinery and chemical plants similar to the

Demonstration Plant.
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4. RECRUITING AND TRAINING (WBS 1.6.4)

In conjunction with planning and implementing the checkout and commissioning,
plans will also be made for recruiting and training plant staff. Although
some of the technical and supervisory personnel who have been working on
Phase I will transfer to the plant staff, ICRC expects that most of the new
people will be recruited locally or elsewhere.

The projected plant staff is summarized as follows:

Exempt Nonexempt Total

Management and Administration 25 12 37
Technical Support , 19 32 51
Occupational Health 5 3
Production ’ 33 195 228
Maintenance _24 199 223

Total ICRC Employees 106 441 547
Average Number of Contractors 210

Supervisory and Hourly Personnel

Plant Total 757

As soon as the commitment is made to build the plant, appropriate members
of the plant supervisory, administrative, and technical staff must be transferred
or recruited into the Manufacturing Department to begin detailed planning for
recruiting and training by performing detailed personnel surveys and contacts
in the Newman area. A Training Director will be appointed to coordinate and
direct these plans. Also, a training assistance contractor will be hired to
provide prgfessional, experienced assistance in developing a complete, effective
recruiting and training program and to assist in carrying out the program,
particularly in preparing line supervisors to become proficient, enthusiastic
instructors in the program.

The detailed Recruiting and Training Plan will be completed approximately
12 months after a commitment is made to build the plant. This master plan
will define the needs, methodology, activities, schedule, and responsibilities
for implementing of training and recruiting during Phase II.

VII-46



The breakdown of training and recruiting needs will include closely
analyzing organization, operations, and labor. The organization analysis will
define and itemize company goals, policies, practices, and procedures. Cost
or schedule constraints that would impede fulfillment of goals and objectives
will be analyzed and compensations will be made.

The operations analysis will define equipment and process systems in each
area or unit. The operating manual will be a basis for analysis; job definitions
and responsibilities in each area, including major tasks, minimum required
knowledge, and necessary skills, will be reviewed and itemized. Other documents,
such as the hazards analysis and unit control philosophy, will also be used to
prepare the operations analysis.

The labor analysis will be the basis for developing recruiting objectives.
Labor requirements, based on the complexity of the job tasks, will be documented
and reviewed. Qualifications for hiring or recruiting consist of experience,
education, skills, knowledge, behavior, attitude, and physical abilities.

This compiled information will be used to develop job definitions or position
descriptions and in recruiting procedures.

According to directives outlined in the master plan, training methods and
activities will be defined and documented for future incorporation into a
future Training Program. Some activities deemed necessary for training personnel
to satisfactorily and safely perform specific tasks include mechanical instruc-
tion for maintenance, operating instruction, and quality control instruction
for laboratory analysis, industrial hygiene, and safety. Training methodology
will define training tools and type of training required for classroom and
field instruction. Training aids, beneficial in transferring knowledge, will
be used as much as practicable. These aids will include audiovisual presentations,
movies, field demonstrations, dynamic simulators, and off-site training programs
conducted by equipment vendors such as Louisiana State Universtiy (LSU) fire
fighting school, John Zink burner school, and Honeywell digital control training.

After developing the Training Program, ICRC will develop a schedule
highlighting the extent of classroom, process, equipment, field, and on-the-job
training. On the average, operators and mechanics will report for training
nine and six months, resbective]y, prior to scheduled commissioning in an
area. These lead times will vary depending upon a person's skill or experience,
the complexity of the process area to which he will be assigned, and the

extent of on-the-job training required, e.g., training varies for an operating
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gasifier or delayed coker plant. Most of the training will be conducted by
plant line supervisors, who must be available with enough lead time to prepare
for this task. Lead time will be about one year before operator and mechanic
training classes begin. The operator training program will begin approximately
nine months before plant utilities and off sites commissioning have begun and
will continue through commissioning for the entire facility.

To accurately monitor and control the training program, a management
committee will be established. The training committee, in its primary function,
will ensure that the training activities are effective and consistent with
company policies. The committee will also determine priorities for training
needs, establish ongoing changeé in training guidelines, and coordinate training
among specific areas.

Responsibility for coordinating the training activities, schedules, and
expenses will be assigned to a Training Manager, who is scheduled to be hired
in January, 1983. A time-phased cost estimate has been developed to support
this recruiting and training program.
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B. COST PLANS

The following cost plan data from the Original Baseline for Operations,
Work Breakdown Structure element 1.6, are included for reference. They were
coordinated and compiled by the International Coal Refining Company (ICRC)
based on spare parts, checkout and commissioning, capital equipment and recruit-
ing and training estimates. This cost plan data did not include any allowance
for contingency.

The Cost Plans were presented in first quarter FY 82 and escalated costs

in the following formats:
Phase 1 - Not Applicable

Phase II - Level IV WBS Summary - 1lst Quarter FY 82 dollars
Level IV WBS Summary - Escalated dollars

The escalated costs had been developed using the following rates compounded
yearly: 10% for FY 82 and FY 83, 9% for FY 84 and FY 85 and 8% thereafter.
Escalation on equipment had been calculated based on a committed basis and
distributed on a cash flow basis.

For this Revised Project Baseline, the costs, in first-quarter FY 82
dollars, for spare parts and checkout and commissioning were lowered while the
costs for capital equipment and recruiting and training remained the same.

The costs for spare parts were reduced by $613,000 from $31.013 million
to $30.4 million as a result of the Tower capital cost estimate for the plant.
Spare parté are factored at approximately 5% of plant material and equipment
costs.

A relatively large decrease of $13.832 million was realized in checkout
and commissioning costs. This was primarily due to both lower fuel projec-

tions based on Energy-Information Administration's 1982 Annual Energy Outlook.
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REVISED

Internauonal Coal Rehiming Company BASELINE ESTlMATE
PHASE | & PHASE II
AREA and CONTRACTOR DATE
WBS LEVEL__]L'_6__,NUMBER REVISION NO.
WBS ELEMENT TITLE Operations PAGE OF

1st QTR FY'82 (THOUSANDS)

FINAL BASELINE

ITEM LABOR MAT'L
MH $ 3

TOTAL

A/C PURCHASE

gQune PIIRCHASF

cm/e ERECT

SPARE
ICRC PARTS 30400.0

30400.0

TOTAL EQUIP 30400.0

30400.0

Site & Earthwork

Concrete

Structural Steel

Piping

Electrical

Instrumentation

Architectural,
Painting, and
fnsulation

SUBTOTAL - BULKS

TOTAL DIRECTS 30400.0

30400.0

Distributables &
tndirects

TOTAL DIRECTS o
& INDIRECTS 30400.0

30400.0

Phase |

AlC Vendor
Engr Engr'g

Phase ||

Phase |

ch/C Phase !1

TOTAL ENGINEERING

+ CM/C
Phase |

ICRC Phase 11 1495910

1438591.0

SUBTO 1AL 1495431.0

149591.0

CATEGORY B EGP's

CATEGORY C ECP’s

SUBTOTAL — OTHER 149591.0

149591.0

ESCALA-| Phase |

TION Phase |1

CONTIN.{ Phase !

GENCY Phase |1

POST MECH MODS

SUBTOTAL — CONTINGENCY

CEAND TOTA 143591.0 ] 30400.0

178991.0

FORM 9637 (3/82)
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AREA and CONTRACTOR
WEBS LEVEL 1.6 NUMBER
w8S ELEMENT TITLE __Qperationsg

in1ernatonat Coal Rahning Company

ORIGINAL

BASELINE ESTIMATE

PHASE | & PHASE I

DATE
REVISION NO

PAGE

OF

ITEM

FINAL BASELINE

LABOR

MH

MAT'L

S Subtotal

Fscalatio

TOTAL

A/C PURCHASE

EQULIP

PLURCHASE "

M:C
cmic ERECT

SFARE

ICRC FARTS

31013.0 | 31013

.0

31013

~
V
o

TOTAL EQUIP

Site & Earthwork

Concrete

Struciurai Stees

Piping

Electrical

Instrumentation

Architectural,
Patnting, and
Insulation

SUBTOTAL - BULKE

QTAL DIRECTS

31013.0 | 31013

N,

Distributables &
Inciirects

&

TOTAL DIRECTS

INDIRECTS

31013.0 | 31013

.0

36850.

0

Phase !

AC
Engr

Venaor
Enar'g

Phase 1|

Phase |

CM/C
Phase |1

TOTAL ENGINEERING
- CM/C

Phase |

ICRC

Phase il

1
163423 .01

Jdo

SUBTOTAL

o
Caar
N8} AN
~~
~H~

< (‘_

CATEGORY 8 ECP’s

163423.9
i

CATEGORY C ECP’s

[

SUBTOTAL — OTHER

163423.0|

163423.

(9l
($ 1]
e
~J
~)

[ge]

ESCALA.{ Phase |

TION Phase il

CONTIN.| Phase |

GENCY Phase |

POST MECH MODS

SUBTOTAL - CONTINGENCY

1634235.0]1 31013.0 1184435,

(@)

(Ye]
o
[¥%]
(Yol

GRAND TOTAL

FORM 9637 13/82)
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U. S. DEPARTMENT OF ENERGY

BASELINE Level 1] and 111 WBS Sumwary* PaGE P
Dot Fam g’ Phase 11 N
t Contract identificetinn 2. Conuact
Demanstration of the Solvent Refined Coal Process DE- ACOS 780R03054
3. Conpracior Inanw, s« drogs} V14, Consract Siart Dete
\nternatlona\ Coal Refining Company 10 July 1978
P. 0. Box 2752 8. Contract Comgietion Dete
Allentoun. PA 1800}
8.\ 1. A s Catoguey lo g, Hne 8. Monmed |5 Actued
Number 110m 0r wosh bragh down s1ructing Prioe Pilos .
olament) Fiscal Fuscel
Years Years FY83 FVB4 FYa% FY86 FYg? Fyas JOTAL
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ICRC 8924 1161 13 179 12 K\ Uk
Total 1.6.1 8924 161 117 13 12 mn
[ 1.6.2  |Checkout & Commissioning )
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Coal Costs - = = = 13453 9074 #2520
Dther Costs 511 1799 5816 n721 35292 150632
Total 1.6.2 511 1799 5816 06067 27966 142159
1.5.3 Capltal Equipment
1CRC - - 160 5063 221 - 50
Total 1.6.3 - - 160 5063 227 - 7450
1.6.4 Recrulting ¥ Training -
1CRC - 853 2312 6267 4137 245 (BT
Total 1.8.% - 853 2312 8287 N7 285 13817
1.8 Operations 18924 12525 m 17385 TIT4X] 28211 1933136
Escalation 2697 3139 2223 1560 64619 18133 98391
Tota) 1.6 - Escalated 21621 15664 8231 24885 176082 46344 292027
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ICRC - REVISED BASELINE

CHECKOUT AND COMMISSIONING 1.6.2

$(000)
FY 1984 FY 1985 FY 1986 FY 1987  FY 1988 TOTAL
FT 1982 1st Qtr. $
Labor $ 315 $1,041 $2,311 $ 11,162 $ 3,873 $ 18,702
Overhead 196 682 1,236 5,391 1,911 9,416
Chemicals 1,420 747 2,167
Catalysts 1,131 595 1,726
Lubricants 83 44 127
Power 10,200 4,708 14,908
Fuel 17,050 6,000 23,050
Coal 13,560 9,147 22,707
LIN 679 194 873
Maintenance 75 19 28,100 11,450 39,644
Startup Assistance 168 1,798 305 2,271
License Fees 1,733 4,543 - 6,276
Initial Charge -
Chemicals & Catalysts 349 9,711 - 10,060
TOTAL "$ 511 $1,798 $5,816 $104,828 $38,974  $151,927
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CHECKOUT AND COMMISSIONING 1.6.2

ICRC - BASELINE

NOTE: Esca1atioh developed utilizing quarterly time-phased costs and factors.
* No escalation applied to License Fees.

$(000)
FY 1984 FY 1985 FY 1986 FY 1987 FY 1988 TOTAL

1. FYs2 1st Qtr. $ - S '

Labor 315 1,041 2,311 11,162 3,873 18,702
Overhead 196 682 1,236 5,391 1,911 9,416
Chemicals ' ' 2,141 1,127 3,268
Catalysts 1,131 5395 1,725
Lubricants 72 38 110
Power 9,395 4,336 13,731
Fuel 32,811 11,343 44,154
Coal 13,453 9,074 22,527
LIN 679 194 873
_ Maintenance 76 19 28,380 11,570 40,045
Startup Assistance ‘ 168 1,798 305 2,27
License Fees 1,733 4,543 - 6,27¢
Initial Charge- 349 9,711 - 10,060
Chemica1§ & Catalysts '
TOTAL' ‘ 511 1,799 5,816 120,667 44,366 173,15¢

I1. Escalated §

- Labor - , 399 1,427 3,420 17,879 6,472 29,597
Overhead 249 934 - 1,829 8,644 3,193 14,849
Chemicals ' | 3,453 1,883 5,336
Catalysts 1,824 994 2,818
Lubricants 115 63 178
Power 15,119 7,245 22,364
Fuel 52,699 18,954 71,6583
Coal 21,614 15,163 36,777
LIN. _ 1,086 324 1,410
Maintenance 104 27 45,716 19,333 65,180
Stgrtup Assistance 255 2,872 510 3,637
License Fees* 1,733 4,543 s 6,276
Intial Charge- 529 15,342 - 15,871
Chemicals & Catalysts A :

TOTAL 648 2,465 7,793 190,906 78,134 275,906



REVISED
CHECKOUT AND COMMISSIONING

Labor - The Tlahbor rates applied to the manpower are consistent with
Recruiting and Training and Phase III. The exempt rate of $34,320 is the
average rate based on the positions and current APCI position salary
ranges. The ronexempt rate of $20,592 was derived from a wage survey of
the Owensboro, Kentucky, area conducted by ICRC's Personnel Department.

Qverhead and Fringes - Fringes are calculated at 35% of direct labor.
Overhead includes costs for Occupational Health programs and monitoring.

Chemicals, Catalysts, Lubricants, Power, Fuel, LIN, and Maintenance -
These costs are self-explanatory. During Commissioning, indices applied
to "Standard fiperating Year" costs, as sel furth in Appendix 5.0, P. 5-24,
are used. The standards and indices are as follows:

($000) % % % % %
Standard FY 87:1 FY 87:2 FY 87:3 Y 87:4 FY 88:1

Chemicals $ 5,987 10 15 20 50 50
Catalysts 4,643 10 15 20 50 50
Lubricants 349 10 15 20 50 50
Powei 30,314 15 25 30 60 60
Fuel 2,160 100 1,000 1,000 1,000 1,000
LIN 5 774 50 100 100 100 100
Maintenance 49,180 20 45 85 . 100 100

L The §2,160 fuel cost is expressed as a 1982 price in 1982 dollars. The
prices vsed in Commissioning reflect real price increases and are con-
2sistent with prices used in generating revenues.

The $49,180 standard maintenance includes ICRC labor, contract labor, and
maintenance materials. The maintenance costs have been reduced by the
ICRC labor (exempt and nonexempt) which is included with total labor
costs,

Coal - The coal costs are based on actual tonnage received for each given
period as specified in the Appendix 5.0. The prices used are $1.61 per
million Rtu through FY 1987 and $1.62 thereafter. The increase reflects
the procurement of coal via seconadry suppliers.

Start-Up Assistance - These are the costs for Area Contractor, Process
Vendor, and Mechanical Vendor support in getting each plant area started
up.

License Fees - The basis is the licensing schedule of payments.

Initial Charge - The inital charge of Chemicals and Catalysts are budgeted
in the quarter preceding the actual commissioning of that particular
area.
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ORIGINAL
CHECKOUT & COMMISSIONING

Labor - The labor rates applied to the manpower are consistent with Recruiting
& Training and Phase III. The exempt rate of $34,320 is the average rate
based on the positions and current APCI position salary ranges. The non-
exempt rate of $20,592 was derived from a wage survey of the Owensboro,
Kentucky, area conducted by ICRC's Personnel Department.

Overhead & Fringes - Fringes are calculated at 35% of direct labor. OQverhead
includes costs for Qccupational Health programs and monitoring.

Chemicals, Catalysts, Lubricants, Power, Fuel, LIN, and Maintenance - These
costs are self-explanatory. During Commissioning, indices applied to
"Standard Operating Year" costs, as set forth in Appendix 2.0, are used.
The standards and indices are as follows:

($000) b4 b4 3 4 ¥

Standard FY87:1 FY87:2 FY87:3 FYB7:4 Fygg:1
Chemicals $ 9,018 10 15 20 50 ’ 50
Catalysts 4,760 10 15 20 50 50
Lubricants 303 10 15 20 50 50
Power 1) 28,909 15 25 30 60 80
Fuel 3,046 100 1000 Iooo 1000 1000
LIN 2) 774 50 100 - 100 100 100
Maintenance 50,000 20 45. 85 100 100

1) The $§3,046 fuel cost is expressed™as a 1982 price in 1982 dollars.
The prices used in Commissioning reflect real price increases and are
- consistent with prices used in generating revenues.

2) The $50,000 standard maintenance includes ICRC labor, contract labor,
and maintenance materials. The maintenance costs have been reduced
by the ICRC labor. (exempt and non-exempt) which is included with total
labor costs. , '

Coal - The coal costs are based on actual tonnage received for each given
period as specified in the Appendix “Coal." The prices used are $1.61 per
million BTU through FY 1987 and $1.62 thereafter. The increase reflects the
procurement of coal via secondary suppliers.

Start-up Assistance - These are the costs for Area Contractor, Process
Vendor and Mechanical Vendor support in getting each plant area started up.

License Fees - The basis is the licensing schedule of payments.

Initial Charge - The initial charge of Chemicals and Catalysts are budgeted
in the quarter preceding the actual commissioning of that particular area.
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" 1CRC
BASELINE
RECRUITING AND-TRAINING - WBS 1.6.4
$(000)
: FYs4 FY85 FY86 FY87 FY88 Total
Man - Months: i T
Exempt 0 136 405 156 9 736
Non-Exempt = 18 1,280 1,224 _75 2,597
Total 30 154 1.685 1,380 84 3,333
FY82 1st Quarter Dp11ars
Labor / $ 86 $ 418 $3,354 £2,547 $155 $ 6,560
Overhead 30 269 1,426 1,057 66 2,848
Training Consultant 68 68 64 - - . 200
Relocation 120 724 740 232 24 1,840
Travel 19 115 187 59 - 380
Advertising - 60 120 60 - 240
Employment & Agency Fees 30 - 158 376 182 - ' 746
Training Simulator 500 500 __-_ - . 1,000
Total $ 853  $2,312 $6,267 $4,137  $245 $13,814
Escalated Dollars
Labor $ 109 § 576  $5,002  $4,013  $259 ©$ 9,959
Overhead : 38 370 2,123 . 1,667 111 4,309
Training Consultant 85 92 94 - - 271
Relocation 4 151 1,010 1,095 366 .40 2,662
Travel ' 24 156 275 93 - 548
Advertising - 83 178 94 - 355
Employment & Agency Fees 37 216 541 288 - - 1,082
Training Simulator 629 - 659 - - - __1,288
Total $1,073  $3,162 $9,308 $6,521 $410 $20,474

NOTE: Escalation was calculated using time-phased costs by quarters.
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RECRUITING AND TRAINING - WBS 1.6.4
PHASE 11

Labor: Personnel are costed using the standard SRC-I plant rates of $34,320 per
year and $20,592 per year for exempt and non-exempt personnel, respectively.

The exempt labor rates utilized are from comparable salary ranges using APCI
rate ranges. The non-exempt labor rates are from a survey of the Owensboro
area.

Overhead: Fringes of 35% of labor plus miscellaneous supplies make up these
costs.

Training Consultant: This is the cost of outside parties hired to assist in
training the plant personnel. The basis is $5,600 per month for 36 months.

The ICRC baseline assumes that the majority of training aids and facilities

will be supplied by the State of Kentucky and local vocational training programs.

Relocation: This is the cost ot relocating transferred employees and new hires
who will staff the SRC-I plant. For baseline purposes, the major elements

"of the relocation costs were estimated as:

Transportation of Housahold Gonds $ 4,000
Travel Costs Enroute to New Location 500
Sale of Former Residence ($70,000 x 7%) : 4,900
Closing Costs on New Residence ($70,000 x 2%) 1,400
Temporary Living ($1,000 per month for 2 months) 2,000

Mortgage Interest Differential
($60,000 x 4% rate differential x 3 years) 7,200
$20,000

It is assumed that 70 exempt personnel will require full relocation. Additionally,
110 non-exempts will be given partial relocation of $4,000 per employee move.
The costs are budgeted in the quarter following the move.

Travel: This is the cost of travel and living fur interviewees and new hires
while commuting to the plant site. The assumptions are as follows:
52 exempt positions to be recruited at 3 candidates

per position and $500 per trip $ 78,000
Non-exempt interview travel (estimated) 30.000
70 relocated exempts at 4 trips at $500 per trip 140,000
110 relocated non-exempts at 4 trips at $300 per trip 132,000

380,000
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Advertising: This is the cost of advertising in local area and limited national
newspapers and trade journals. These costs are estimated at $10,000 per month
for 24 months.

Employment and Agency Fees: This is the cost of hiring and recruiting all

new ICRC employees who will staff the SRC-I plant. The agency fees were esti-
mated at 20% of the average exempt salary and 15% of the average non-exempt

as follows: |

Exempt $7,000
Non-Exempt $3,000

The baseline assumes that 80% of exempt new hires and 35% of non-exempt new
hires are recruited through agencies. The remaining personnel are hired as
a result-of advertising responses.

Training Simulator: This is the cost of the dynamic simulator whi¢h will be
used in training plant operators.
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C. MILESTONE SCHEDULE

Check-0ut and Commissioning

The Original Project Master Schedule showed significant milestones, based
on eariy start/cbmﬁ]ete dates, for Check-Out and Commissioning, WBS element
1.6.2 The scheduled, predicted and actual occurrence dates were shown graphically
on a bar chart format which was supported by a computerized tabulation of the
same data. This information had been extracted electronically from the Inter-
mediate Schedule developed by ICRC.

The schedules indicated that commissioning/startup would commence in
August 1984 and would be completed in December 1987, the end of Phase II.
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