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1. EXECUTIVE SUMMARY

Introduction:

This study is an assignment of Bechtel from the U. S.

Department of Energy (DOE) Is Pittsburgh Energy Technology

Center (PETC) to develop a computer model f or a baseline

direct coal liquefaction design based on two stage direct

coupled catalytic reactors. Bechtel initiated the study on

May 16, 1990 (for a period of 18 months) with an approved

total budget of $2MM. The Bechtel and Amoco managements have

assembled a highly experienced and talented team to execute

this Project as herein presented in this Project Management

Plan.

Scope and Technical approach:

The scope of the study and the technical approach to

accomplish the overall objective of the study include:

0 a baseline design based on previous DOE/PETC results

from Wilsonville pilot plant and other engineering

evaluations,
a cost estimate and economic analysis,
a computer model incorporating the above two steps

over a wide range of capabilities and selected

process alternatives,
a comprehensive training program for USDOE/PETC

staff to understand and use the computer model,

a thorough documentation of all underlying

assumptions for baseline design and baseline

economics, and
0 a user manual and training material which will

facilitate updating of the model for the future.

Management Philosophy:

The project is managed via the concept of Configuration

Management.- -- The concept -of-- Configuration -_ Management -is

tailored to this study and condensed into two fundamental

control mechanisms, i.e., 1) Trend control and 2) Change

control. Trend control is the system/procedure to identify

and document potential changes (Trends). Scope changes are

the approved outcome of Trend control. By Change control

procedure, the scope change with associated cost and schedule

impacts is incorporated in the project.

REV 1
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Execution Philosophy:

In order to carry out the study ef f iciently, the study has

been divided into seven major tasks with each tasks having

several identifiable subtasks. In Task I the study is

defined. The baseline design is developed in Task II. The

capital, operating and maintenance costs are developed in Task

III. Mathematical models for computer simulation is developed

in Task IV. Development and validation of the model is

conducted in Task V. Documentation of the process simulation

and training program are conducted in Task VI. Whereas, the

above mentioned six tasks are functional tasks, the remaining

task, Task VII, is a level of effort task for project

management, technical coordination and other miscellaneous

support functions. Functional tasks (Tasks II through VI) are

accomplished by a part time functional group while the project

management and technical coordination are accomplished 
by a

full time core management group (Task VII).

The sequence and inter-relationships of these major tasks with

their respective subtasks are shown in the critical path

monitoring diagram.

A set of procedures as prescribed by PETC together with

relevant Bechtel's project procedures customized for this

project are employed to achieve the project goals.

Deliverables:

Deliverables to PETC are grouped as follows:

0 Reports

Reports are issued monthly, quarterly, semi-

annually and topically for each task (at the

completion of each task) as well as a final report

upon completion of the study. The format of the

individual reports is as per PETC's requirement.

Process simulation -Documentation -and -Operating

Manual.

A thorough documentation including basic assumptions

for the process simulation and an operating manual

will be prepared.

REV 1
08.14.90 1-2



Comprehensive Training Program

A comprehensive training program for the

PETC/USDOE's staff is planned so that they

understand the model and gain knowledge of how to

use it.

0 Process Simulation Software

The developed process software is another

deliverable to PETC.

Conclusion:

The study involves developing a computer model for a

baseline direct coal liquefaction design based on two stage

catalytic reactors for PETC. A comprehensive project

management plan has been developed in cooperation with Amoco

(the prime subcontractor) to execute this project utilizing

a combination of DOE and Bechtel procedures tailored for

this project.

REV 1
o8.14.90 1-3
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2. BACKGROUND/INTRODUCTION

The U. S. Department of Energy (DOE) has established a

program to "foster an adequate supply of energy at a

reasonable cost," in accordance with the National Energy

Policy Plan IV (NEPP IV). A cost effective direct coal

liquefaction program sponsored by the Pittsburgh Energy

Technology Center (PETC) is an integral part of NEPP 
IV.

The overall goal of the coal liquefaction program is "to

develop the scientific and engineering knowledge base with

which industry can bring economically competitive and

environmentally acceptable advanced technology for the

manufacture of synthetic liquid fuels from coal.

The present assignment from PETC is undertaken by Bechtel

(in collaboration with Amoco as the main subcontractor) 
to

develop a computer model for a baseline coal liquefaction

design based on two stage direct coupled catalytic reactors.

Specifically, the scope of work calls for the development

of:

1) a baseline design based on previous DOE/PETC

results from Wilsonville pilot plant and other

engineering evaluations,

2) a cost estimate and economic analysis, and

3) a computer model incorporating the above two steps

over a wide range of capacities and select process

alternatives.

This report presents the Bechtel/Amoco Management Plan (Task

I) for executing this 18 month study. The effective date of

this contract is May 16, 1990 and this Management Plan is

submitted approximately 60 days hence in accordance with the

provision of the contract.

REV 1 2-1
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3. STUDY OBJECTIVE

The current baseline process configuration as based on the
Wilsonville facility is a two-stage catalytic-catalytic close-
coupled reactor system with ash recycle and ROSE SR deashing with

no residium product. This configuration is significantly
different from the earlier (1981) baseline configuration of the
Breckinridge Study.

The objective of this study is to develop a baseline design for a
two-stage direct liquefaction configuration as described above
with certain alternate processing options as described herein.
This design will consist of PFD's, heat and material balances,
capital cost estimates with major equipment lists, operating cost
estimate and a process simulation model to enable PETC to
evaluate future coal technology advances. The computer (PC-
based) model will be designed for a wide range of plant
capacities to maximize the utilization of the model to conduct
economic evaluations.

REV 1 3-1
08.14.90
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16 4. OVERALL SCOPE OF WORK

4.1 Process Scope

The conceptual baseline design shown in the Block Flow

Diagram Figure 4-2 shall be for a plant with a capacity of

roughly 60,000 barrels per day of liquid products plus

propane and butanes. Plant capacity will be based on the

following procedure.

a. Bechtel/Amoco in consultation with HRI will

establish the maximum size coal liquefaction train

based on reactor design/fabrication/shipping

limitations. This is estimated to be between

15,000 to 20,000 BPSD of equivalent coal liquids,

or 4000 -5000 TPSD of moisture free (MF) coal feed

based on expected yield.

b. Maximum plant capacity will then be based on

several maximum size trains' production in the

range of approximately 60,000 BPSD of coal

liquids, or 15,000 - 201000 TPSD of moisture free

(MF) coal based on expected yield.

C. Coal throughput will float to match the above

output, depending on the design basis yield.

Reactor feed coal particle size: Instead of the particle

size currently specified in the RFP (70% thru 200 mesh from

ROM coal < 8 in), Bechtel/Amoco coal experts and HRI will

recommend optimum particle size for coal grinding/handling

and downstream processing.

The final capacity shall be determined based on the maximum

commercial size of the liquefaction reactors. The battery

limits for the design are as follows:

0 Coal received from mine by conveyor belt

Coal storage for 30 days

-0 coal grinding, jig--cleaning-,-and drying.-

0 Ash concentrate/coal/coke gasification

for hydrogen production using Texaco or Shell

technology

Combined cycle cogeneration for steam and electric

power generation

REV 1 4-1
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0 Two HRI ebulated bed reactors in series per
reactor train

0 Recycle hydrogen gas clean up

0 Product recovery and treating including:

LPG

Naphtha (C. to 3500F)

Light Distillate (350OF to 4500F)

Atmospheric Gas Oil (450OF to 6500F)

Light Vacuum Gas Oil (650OF to 8500F)

9 ROSE SR solids and liquid separation

0 Syngas shift

Acid gas removal

0 Sulfur recovery

Ammonia recovery

0 Phenol recovery from waste water

0 Naphtha stabilization

0 Solids waste disposal

The unit operations should be those most suitable 
for the

overall baseline design. After the baseline design is

completed, a study shall be done for alternate process units

or configuration. The process units to be investigated

include first-stage thermal reactor, vent gas separation

between reactors, coal cleaning by heavy media and/or

spherical agglomeration, delayed coking, and/or fluid 
bed

coking of vacuum bottoms, low ash coal with no vacuum

bottoms deashing, (inclusion or exclusion of this option

will --be decided at a -later date), and hydrogen production-

using steam reforming of natural gas.

The basis for the operating and capital cost is a plant

located at a generic midwestern U. S. location at the mouth

of an Illinois #6 coal mine. Feedstock will be Burning Star

No. 2 mine Illinois #6 run-of-mine coal. The plant will

meet all U. S. Federal and State environmental requirements

and appropriate good practices.

REV 1 4-2
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The process simulation model shall be a suitable software

for the operation on an IBM compatible PC. The software

selected must be able to be operated on either a VMS, DOS,

or OS/2. The delivered software shall be suitable for

installation on one of the previously described systems.

The software shall be delivered to PETC and except for the

modules developed for this contract shall be commercially

available.

The project is divided into seven (7) tasks. Task I defines

the project. Task II develops the baseline design. Task

III develops the capital, operating and maintenance costs.

Task IV develops the mathematical model necessary for the

process computer simulation model. Task V develops the

process simulation model and verifies the model. Task VI

documents the process simulation model and training. Task

VII is a level of effort task for project management,

technical coordination and other miscellaneous support

functions.

The inter-relationship of the above tasks is shown in the

attached Block Flow Diagram of Tasks, Figure 4-1.

REV 1 4-3
08.14.90
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4.1.1 overall Plant Block Flow Diagram and

Description - BaseLine Design

As shown in Figure 4-2, Run-of-mine (ROM) coal will be

received at the plant fence line. The coal is then fed to

Plant 1 (Coal Cleaning/ Preparation) by conveyer, where the

coal is cleaned by jigging, crushed, and dried. Clean coal

of the required particle size is fed into Plant 2, (Coal

Liquefaction). The coal is slurried with the recycle solvent

from the liquefaction plant, ashy recycle (a portion of the

vacuum fractionator bottoms), and extract recycle from the

Solids/Liquid Extraction Plant. Make-up/recycle hydrogen and

the coal slurry are combined and heated before entering the

two-stage catalytic coal liquefaction reactor system.

The of f gas from Plant 2 is sent to Plant 3 (gas plant) where

the gas stream is separated into a) an acid gas stream, b)
fuel gas, c) propane LPG product and d) mixed butanes LPG

product. The heavier reactor products are fractionated in

atmospheric and vacuum distillation towers into various

boiling range cuts.

These are r5 - 3500F, 350 - 450 0 F, 450 - 650 0 F, 650 - 850 0 F,

850 - 10000 F and 10000F+. The C5 - 350 OF fraction is charged

to Plant 4 (naphtha hgdrotreater) to stabilize the naphtha
product. The 350 - 450 F fraction enters Plant 5 (Distillate

Hydrotreater) to produce a stable light distillate product.
Plant 6 (Atmospheric Gas Oil Hydrotreater) treats the 450 -
650 0 F fraction to produce a heavy distillate. The 650 - 850 F

fraction is sent to Plant 7 (Light VGO Hydrotreater) to

produce a stable' light gas oil. None of the main liquid
products will be considered to be finished or fungible.

The 850 - 1000 0 F heavy vacuum gas oil fraction is recycled

back to the reactor system as part of the ashy recycle stream.

The 100OF+ vacuum bottom fraction is charged to Plant 8-1

(Solids/Liquid Extraction ("ROSE-SRI')). This plant uses a

hydrocarbon solvent to remove heavy hydrocarbon molecules from
the feed to produce an ash concentrate, consisting mostly of
ash, fixed carbon, unreacted coal, and asphaltenes. The

-extract--from t-his--pl-ant--is- recycled- to Plant -2.- --The--ash-
oncentrate from Plant 8-1 is sent to Plant 9 where hydrogen

is produced by coal gasification. Middling coal from Plant

1 and oxygen from Plant 10 (Air Separation) are also feeds to
Plant 9. Two coal gasification technologies, will be

evaluated for synthesis gas production in Plant 9. The

selected technology (TEXACO or SHELL) will be included in the

REV 1 4-5
08.14.90



base line design. Hydrogen produced from the coal

gasification process is purified in shift reactors, 
amine

treating, and a hydrogen purification unit (pressure swing

adsorption, PSA). The purified hydrogen goes to the

liquefaction plant, the naphtha diene hydrogenation unit, and

the three hydrotreaters as makeup hydrogen. The medium BTU

gas from Plant 9 is used as fuel in the cogeneration

facilities of Plant 31 (Steam and Power Generation).

Plant 10 (Air Separation) cryogenically fractionates air 
into

oxygen and nitrogen streams. The oxygen stream (95.0%) 
is fed

to Plant 9 whereas nitrogen (99.9.%) is supplied to the 
coal

liquefaction complex for various uses.

Acid gases generated from various plants are sent to Plant 11,

(Sulfur Recovery) to produce by-product sulfur using the Claus

process. The Sulfur Recovery Plant contains a tail gas

treater to increase the conversion of acid gas to elemental

sulfur and reduce atmospheric release of sulfur compounds.

41
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4.1.2 Primary Facility Alternates

The process alternates to the baseline design which are
included in the study are:

1. Two alternates to the main process configuration
of two catalytic reactors in series for the
liquefaction plant include:

a. A f irst-stage thermal reactor and a second-
stage catalytic reactor in series (Plant 2.3-
01)

b. Two catalytic reactors in series with a
separator between the two stages to remove
cracked gases from the f eed to the second
reactor and thus improve its hydrogen partial
pressure (Plant 2.3-02)

2. Two coking alternates to the Solids/Liquid
Separation ("ROSE-SRI') Plant are included.

a. The 1000OF * fraction would be processed in a
delayed coker, using Conoco technology (Plant
8.1-01).

b. The same fraction would alternately be
processed in a FLUID COKER, using Exxon
technology (Plant 8.1-02).

The primary products f rom. either of these coking
alternates are coker gas, naphtha, gas oil, and
coke. Liquid products are combined with the
liquefaction plant products for upgrading. The
coker gases are treated with the gases from Plant
2 and end up in fuel gas and LPG. The coke f rom the
coker has the same disposition as the ash
concentrate from the "ROSE-SRI' plant. - 03) toSteam reforming of natural gas (Plant 9.1
produce hydrogen instead-of coal -gas-if ication, - The
products from this plant are hydrogen and medium BTU
gas. Hydrogen is sent to Plants 2, 4, 5, 6 and 7,
whereas medium BTU gas is used as plant fuel. This
alternate must be combined with f luid bed combustion
for steam production in order to process the solid
products from the Solids/Liquids Separation Plant
or from either of the two coking options.
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4.1.3 support Facilities Alternates

The Support Facilities Alternates to the baseline design which

are included in the study are:

1. Two alternates to the main support facility

configuration of Coal Preparation (Plant 1) -

grinding, jig cleaning, and drying - for the

liquefaction plant are:

a. Heavy Medium Separation

b. Spherical Agglomeration

2. One alternate to the steam and electric power

generation systems for the liquefaction complex is:

a. Fluidized Bed Combustor (Plant 31.4-01) for

steam production in order to process the solid

products from the solids/liquids separation

process (Plant 8-1) or from either of the two

coking options (Plant 8-1-01 or Plant 8.1-02).

The alternate is utilized when steam reforming

of natural gas (Plant 9.1-03) is used to

produce hydrogen instead of Coal Gasification

(Plant 9).
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4.1.4 Block Flow Diagram for Process Simulation Model

Figure 4-2 (Simplified Block Flow Diagram of Baseline Direct
Coal Liquefaction) shows the various plants and the main
process flows. Plants 3,4,5,6,7, 10, and 11 will be modeled
as blocks in the process simulation model as shown in the
f igure. Plants 8, 9 and 3 1, which are shown with separate main
and optional plants, will be modeled so that each main or
optional plant will be modeled as a separate block. Plants
1 and 2 will be modeled with each sub-plant as a block as
shown on the separate simplified block flow diagram for each
of these plants, Figures 4-3 and 4-4 respectively. For
example, Plant 1, will be modeled with five firm plant blocks
and two optional plant blocks.

Heat and mass balances, elemental balances and a utility
balance will be reported for each main plant block and for
most of the sub-plant blocks shown on the three figures. For
example, elemental balances on the fresh and spent catalyst
plants, Plants 2.9 and 2.10, seem unnecessary since these sub-
plants are only physical transfer operations which are being
modeled to estimate their capital and operating costs.

Capital and operating costs will be generated for each plant.
In addition, for each plant and sub-plant a table of the major
process equipment and outline specs will be generated.

The process simulation model will be developed with sufficient
flexibility to allow PETC to:

a. use the model for case studies to examine effects
of various processing options and operating
conditions,

b. modify the model for cases not included in the scope
of the current project.

The capability of the simulation model are summarized in Table
4.1.
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4.2 Execution Philosophy

The Effective Project start date is May 16, 1990 (the day

,the contract was signed).

Project Execution is on Task Force Basis. The Project team
is composed of a small full time core management group with
part time functional groups.

Project schedule gaps mean manhour expenditure to the
Project. The current Project schedule contains one month
gap between Tasks I and 2. We recommend bridging the one
month DOE approval gap between Tasks 1 and 2. This is most
effectively done by initiating Tasks 2, 4, and 5 activities
prior to final approval of Task 1.

Single task budgets (manhours and ODC's) could be slightly
off-target as long as overall budget is not exceeded.

Technical concurrence of PETC on any contract items to be
reviewed is requested to be done on an expeditious basis.
Such concurrence could be obtained verbally by Bechtel by
calling the PETC Project Manager, or his designate. Any
issue requiring contract change, however, will follow the
contract procedure.

Task #7 is a new task. It includes all Project
Administration and Technical Coordination functions. These
are Program Management, Technical Coordination, Secretarial,
Cost/Scheduling and Legal/Contracts/Controller. It is a
level of effort activity. Reporting on this task will be on
a Summary basis in various Monthly and Quarterly Reports
(primarily in early stages of the project). There will be
no separate report issued on this task.

REV 1 4-14
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4.3 TASK AND SUBTASK DESCRIPTION

4.3.1 TASK I

Task 1: Project Management Plan

a. Bechtel/Amoco has prepared and submitted to
PETC's COTR within sixty (60) calendar days
after contract award, five copies of this
Draft Project Management Plan covering the
entire period of performance of the contract.
The Project Management Plan shall provide
details for, but not be limited to, the
following information:

" Understanding of the Statement of Work

" Project management methods to complete
the Statement of Work

" Project organization chart listing key
personnel, their functions and percent
of their time spent on the tasks

" Consultants and subcontractors if needed
be used

" Detailed project schedule and methods to
be used to maintain schedule

Cost plan detailed by task and by month

Project cost control methods

0 Process model simulation verification
methods

Configuration management and control

Reporting and documentation

0 Cost estimating procedures.

b. Upon receipt of the PETC's written approval
of the Project Management Plan, Bechtel shall
issue the Final Plan and shall initiate its
implementation immediately. Moreover, as
agreed in the Bechtel/Amoco/PETC kickoff
meeting of June 12/13, 1990, verbal approval
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of the Draft Plan will be granted in a short

period of time to allow the initiation of
other tasks and conserve manhour expenditure.

C. Bechtel/Amoco may submit written recommended
revisions to the Project Management Plan
whenever Bechtel deems such revisions to be
desirable for optimum achievement of
contractual objectives. Incorporation of any
Bechtel-recommended changes in the original
Project Management Plan must be approved by
PETC prior to implementation.

d. The subtask description of the activities in
this task are shown below and then sequence
depicted pictorially on the Critical Path
Monitoring Diagram (Figure 4-5).

SUBTASK DESCRIPTION

Subtask Subtask
Number Title Description

1010 Study Team A qualified Bechtel/Amoco
team has been assembled
and approved by PETC

1020 Kickoff Meetings Meeting with Amoco was
held on June 5, 1990 and
with PETC on June 12/13,
1990

1021 Statement of SOW is per contract. It
Work (SOW) will be modified by

discussions and clarifi-
cations presented else-
-wherein 

-this- report -1022 Establishing The Project Management
Project Manage- procedure is established
ment Procedure following PETC require-

ment per contract
(as shown in Section 6.3
of this report) and
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utilizing Bechtel's
Project Managment
procedure. Such
procedure booklet is
included in the project
planning report as an
appendix (Section 9)

1023 Project Organi- The project organization
zation scheme scheme has been updated

and included in report
(Sections 6.1 and 6.2)

1024 Licensors and Generally one source per
third parties technology is being

considered. Per June 12-
13,,1990 Kickoff Meeting
with PETC, contact with
the various licensors
and third parties has
been initiated.

1025 Project Schedule Project schedule has been
updating divided into seven tasks

as opposed to six tasks
as proposed in the proposal.
concept of the new task
task (Task #7) was presented
and approved by PETC
during the June 12-13,
1990 Kickoff Meeting. This has
been documented herein
(Section 4.2). Inter-
relationship of the various
tasks is shown as a Block
Flow Diagram in Figure 4-1.

1026 Detailed Cost The detailed Cost Plan
has been worked out utilizing
the agreed upon schedule
and budget. This is presented
here Section 6. 5.
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1027 Cost Control The Cost Control Procedure
Procedure has been completed
and is included in Section 6.3.1

1028 Process Model Process Model Simulation
simulation verification methods are

for the liquefaction
model only utilizing
Wilsonville Plant data.
parameters and verifi-
cation basis are listed
on page 16.

1029 Configuration The management concept as
Management and applicable to the project
Control procedure has been defined and

included in Section 5 and
the procedure is listed
in 6.3.2

1030 Reporting and Per contract, the various
documentation reporting and documentation
requirement requirements are established.

These are listed in Section 7.

1035 Updated cost Following Bechtel's
procedure, the capital cost
estimating procedure has
been developed for the project.
This will allow Bechtel to
estimate the capital cost
on + 30% accuracy basis. This
is included in 6.3.3 of
the report.

1040 Process Design The design basis reflects
Basis the changes recommended

by PETC during June 12-13, 1990
meeting. This is included in the
process scope (Section 4.1) of
the report.

1041 Pre-selection of During the--ab6,Ve--
Technology mentioned meeting

PETC's approval has been
obtained. The preselection list
agreed upon is included in
Section 4.6.
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1042 Initiation of Per Bechtel's contracting

Contractual 
procedu , -scussion with initiated.
Licensors( L;

1050 Draft Project Project Management Plan, the

Management Plan scope of which has been de-

(DPMP) fined in the contract, is

completed and being sent to

PETC for review and approval.

1060 DPMP Review by
by PETC

1070 Final Project Upon approval by PETC, the

Management Plan FPMP will be issued. As

(FPMP) discussed and agreed by PETC

during the June 12-13, 1990

meeting, several tasks will be

initiated even before the

issuance of the FPMP.

1080 Monthly Reports The monthly reports will include

the status and accomplishment of

each task. The format is

discussed in Section 7.1.1 of

the report. This activity,
although shown in Task 1, will

be carried out under Task 7

throughout the duration of the

project.

1090 Quarterly Reports The quarterly reports will

include the status and

accomplishments for each task.

The format is presented in

Section 7.1.2 of this report.

This activity, although shown in

Task 1, will be carried out

under- Task _7 throughout the
duration of the project.-
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4.3 TASK AND SUBTASK DESCRIPTION

4.3.2 Task II

Task Description

Task II concerns the development of the baseline design of

the coal liquefaction facility. This part of the study

includes the acquisition of process licensor information,

incorporation of various processing options into the design,

and developing the design of the onsite processing units and

offsite facilities (including storage and loading,

utilities, and waste handling).

In this task certain plants are handled as packaged plants

(or blocks) with an overall heat and material balance only.

Subtask Description

Subtask
Number Subtask Title DescriRtion

2010 Obtain reactor design Obtain from DOE which

bases and other Wilsonville runs form the

design data from COTR basis for the design and

model. Obtain the data

developed from those runs (257

and 250).

2020 Develop design bases Determine the coal feed or

product rate basis for the

plant capacity, the site

conditions, and other factors

which form a basis for the

plant design.

2030 Develop preliminary Use information from the

BFD and overall public domain and from the

material balance Breckinridge Project files to

establish a preliminary base

line plant configuration and

-material- balance
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2100 Prepare licensor Contact selected licensors of

inquiries proprietary technology.
Develop feed data and product
specifications for each
licensed process. Prepare and
send letters requesting
information on their processes
specific to the direct coal
liquefaction plant

2110 Develop preliminary Continue dialogue with
process packages by selected licensors of

licensors proprietary technology.
Receive and evaluate
information received. Make
technology selection for the
coal gasification unit

2120 Conduct material and Receive material and energy
balances for licensed balances for the liquefaction
units train from Amoco. Incorporate

information from licensors and
develop into a spreadsheet
material and energy balance
summaries for the entire
process block

N2130 Perform equipment From licensor information and
sizing for licensed material and energy balances,
units determine size of major pieces

of equipment (reactors,
towers, vessels, exchangers,
fired heaters, compressorst
and pumps). Develop an
equipment summary for the
baseline design

2140 Prepare PFD's for From licensor information
licensed units develop process flow diagrams

for each of the proprietary

- - processes
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Subtask
Number Subtask Title DescriRtion

2150 Prepare .. aterial Using the material balances

selection guide for and licensor information,

licensed units determine the material and

metallurgical requirements for

the various components and

systems of the proprietary

process units

2160 Prepare process Using the equipment sizing

equipment information (subtask 2130) and

specifications for the material selection guide

licensed units (subtask 2150), prepare

process data summary sheets

for the major equipment
(reactors, towers, vessels,

exchangers, fired heaters,

compressors, and pumps) for

the proprietary process units

2200 Perform simulation Develop process configurations

and develop material for the OAU. Develop models

and energy balances of the processes using

for open art units Simulation Science's PROCESS

(OAU) simulation software
Incorporate the mat;rial and

energy balances for these

units from the simulations
into the overall material and

energy balance spreadsheet

2210 Size equipment for From the output of the

OAU simulations for the OAU,
determine size of major pieces

of equipment (reactors,
towers, vessels, exchangers,
fired heaters, compressors,
and pumps). Develop an

equipment --summary-for the

-baseline design

2220 Complete PFD's for From the process

OAU configurations for the OAU

(subtask 2200), develop
process flow diagrams for each

of the process units
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Subtask
Number Subtask Title Deser ption

2230 Prepare material Using the material balances,

selection guide for determine the material and

OAU metallurgical requirements for
the various components and
systems of the OAU

2240 Prepare process Using the equipment sizing

equipment information (subtask 2210) and

specifications for the material selection guide

OAU (subtask 2230), complete
process data summary sheets
for the major equipment
(reactors, towers, vessels,
exchangers, fired heaters,
compressors, and pumps) for
the OAU

2300 Perform Develop an instrument summary

instrumentation by unit for the process units,

scoping study utilities, and offsites.
Develop an overall control
philosophy. Determine
requirements for a digital
control system (DCS) and for
control centers

2310 Identify maximum Obtain from HRI

liquefaction reactor
capacity

2320 Identify other Determine constructibility of

critical equipment critical equipment (shop

limitations fabrication and shipping
versus field erection).
Determine if the required
equipment size can be met by

-vendors----

2330 Finalize BFD and Update the overall BFD and

overall material material balance from work

balance completed to date on the
baseline design
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Subtask
Number Subtask Title Description

2340 Estimate catalyst and From licensor information and

chemical requirements from the development of the
OAU, prepare a summary of the
catalyst and chemical
requirements by unit. Include
requirements from utilities
and offsite units as they
become available (iterative
process)

2400 Develop utility Develop an utility summary by

balances and BFD's unit for each of the process
units. Prepare an overall
plant utility balance and
summary. Develop an overall
BFD for utilities and BFD's
for individual utility systems

2410 Define utility Set pressure levels in the

facilities steam system, define waste
heat and gas fired steam
facilities. Define electrical
generating system, waste water
treatment system, water
treatment systems, etc. for
base line plant configuration.
Sparing and operating
philosophy to be recommended.

2420 Develop electrical Establish voltage levels and

one-line diagrams listing of major electrical
energy consuming areas and
equipment. Include
transformer requirements.

----2-500 -Identify typical Site--selection-wi -11 - take into -generic site consideration the availability
of resources, acceptable soil
strength and identify
earthquake zone rating.
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Subtask
Number Subtask Title Descr ption

2510 Obtain site data Contact several communities in
southern Illinois and obtain
general site data on available
industrial land.

2520 Define storage and Liquid and solid product

shipping requirements storage facilities will be
sized based on an approved
inventory requirement.
Shipping facilities will be
sized based on an approved

-
product shipping 

schedules.

2530 Define other offsite Coal handling, storage,

facilities cleaning and grinding
facilities will be defined.
Other facilities like storm
water treatment, firewater

\J\ system, building, roads, etc.
will be defined.

2540 Develop preliminary The layout of the complex is

plot plan not constrained by
availability and/or topography
of the land.

2550 Define site Estimate site work for the

preparation construction and operating of
the complex. Site preparation
to assume a clear level site
with an acceptable soil
strength and identifiable
earthquake zone rating.

7
2600 Characterize waste Utilize licensor, Wilsonville--

streams and Public domain data to
t estimate the containments and

their levels in the waste
streams.
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Subtask
Number Subtask Title Description

2610 Define air emission Define facilities to meet

control facilities Federal and State of Illinois
air emission standards as
applicable in 1990.

2620 Define wastewater Define facilities to meet

X) ,treating facilities Federal and State of Illinois
water quality standards as
applicable in 1990.

2630 Define solid waste a) Solid Waste Management Plan

management plan will be divided into four
categories: (1) coal ash, (2)
spent catalyst, (3) hpLzardous
wastes, and (4) non hazardous
wastes. b) Develop a plan to
meet the Federal and State of
Illinois solid waste disposal
standards as applicable in
1990.

2640 Develop permitting Develop a permitting strategy

strategy per 1990 rules and
regulations.

2700 Perform reliability/ Analyze the reliability and

availability analysis availability of each of the

for the coal process units and for each of

liquefaction complex the offsite and utility
systems. Determine the
reliability and availability
for the entire complex

2710 Estimate onstream Using information from

--- factors-for the coal licensors and reported typical

liquefaction complex onstream factors fr-om---O-A-U-,-------
offsites and utilities,
estimate the onstream. factor
for each plant in the complex
and for the entire coal
liquefaction complex
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Subtask
Number Subtask Title Descr Rtion

2800 Develop two coal Two cleaning options to be

cleaning options studied are: (1) heavy medium
separation, and (2) spherical
agglomeration. Assume no
change in coal reactivity due
to cleaning technologies.

2810 Develop thermal Using Wilsonville run 250,

reactor option determine the material and
energy balance for the option
to convert the first stage
catalytic reactor to a thermal
reactor. Develop equipment
sizing, PFD's, and utility
requirements for the system.
Prepare a BFD, material and
utility balances for total
complex.

2820 Using Wilsonville data and the

.. , Develop the vent 
gas

separation option process configuration provided
by PETC, determine the
material and energy balance
for the option to add a vent
gas separator between the two
catalytic reactors. Develop
equipment sizing, PFD's, and
utility requirement for the
system. Prepare a BFD,
material and utility balances
for total complex.

2830 Develop the delayed Using data obtained from

coking option Conoco, determine the material
and energy balance for the

Option to change from the
solvent deashing p rocess- -to- a-
delayed coker for processing
the vacuum bottoms. Develop
equipment sizing, PFD's, and
utility requirement for the
system. Prepare a BFD,
material and utility balances
for total complex.
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Subtask
Number Subtask Title DescriRtion

2840 Develop the FLUID Using data obtained from

COKING option Exxon, determine the material

and energy balance for the

option to change from the

solvent deashing process to a

FLUID COKER for processing the

vacuum bottoms. Develop

equipment sizing, PFD's, and

utility requirement for the

system. Prepare a BFD,

material and utility balances

for total complex.

2850 Develop the low ash Using data obtained from the

feedstock option coal cleaning options (subtask

(without bottoms 2800), develop the option to

processing) bypass any processing steps

for the vacuum bottoms. A

deeper vacuum tower cut is

made and the vacuum bottoms

are sent directly to the coal

gasification unit or the

fluidized bed combustor.
Develop equipment sizing,

PFD's, and utility requirement

for the system. Prepare a

BFD, material and utility

balances for total complex.

(The decision on whether or

not to include this option

will be made at a later date.)

2860 Develop hydrogen Using data obtained from KTI,

manufacture option by determine the material and

steam reforming of energy balance for the option

natural gas to change from the hydrogen

manufacturing from coal

gasification to steam

reforming-. The steam-
production option of a

fluidized bed combustor
instead of a combined cycle

plant is included in this

option in order to dispose of

the middling coal, if any, and

either the ashy concentrate
from the solvent deashing

plant or coke
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Subtask
Number Subtask itle Description

from either of the two coking

options. Develop equipment

sizing, PFD's, and utility

requirement for the system.

Prepare a BFD, material and

utility balances for total

complex.

2890 Compile cost estimate Bring together all information

input developed in the previous

subtasks of Task 2 as input to

cost estimating. This

includes estimates provided by

the licensors of proprietary

processes, equipment summaries

for OAU, equipment summaries

for offsite and utilities

systems, and equipment
summaries from the option

studies.

2900 Draft topical report
for Task 2

2910 Review Task 2 topical
report with PETC

2920 Issue topical report
for Task 2
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4.3 TASKS AND SUBTASKS DESCRIPTION

4.3.3 Task III

Task Description

Task III concerns the development of the cost estimate 
and

economics for the base-line design and the alternates 
for

the coal liquefaction facility. This part of the study

includes the compilation of equipment lists and utilities

summary, development of scaling factors for equipment size

and plant cost, and development of the estimates for capital

equipment, working capital, and owner's costs. Work to

perform the economic analyses includes the workup of the

manpower requirements and operating costs for the baseline

design and for the alternates and the completion of

sensitivity studies.

In this task plants are handled as packaged plants or blocks

for the purposes of capital investment, and operating costs

as well as overall capacity scale-up.

Subtask Description

Subtask
Number Subtask Title DescriRtion

3010 Compilation of the Summarize from work performed

major equipment list in Task 2 (subtasks 2130,

2140, 2210, 2220, 2410, 2530,

2620, and 2800 - 2860)

3020 Development of Summarize from work performed

utility summary in Task 2 (subtask 2400)
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Subtask
Number Subtask Title DescriRtion

3100 Development of For the liquefaction plant,

scaling factors the train will be scaled from
50% to 100% of maximum train

size. The number of trains

will be calculated as the
plant size divided by the
maximum train size, rounded to

the next highest integer.
Scaling factors will be
developed for equipment size,

plant capital cost, utility
requirements, manpower
requirements, chemical and
catalyst cost, and working
capital. DOE will review and

approve the scaling factors.

3110 Vendor quotes for critical equipment may include

critical equipment. compressors, certain pumps
and the DCS, etc. as required
by cost estimators.

3120 Estimating of other Other major equipment cost

major equipment cost will be estimated using
Bechtel's inhouse information.

3130 Estimating of bulk Bulk materials cost will be

material costs estimated using Bechtel's
inhouse information.

3140 Estimating of direct Direct labor manhours will be

labor manhours and estimated using Bechtel's

costs inhouse information. Labor
costs will be developed by
surveying recent Bechtel
projects in the area.

3150 Estimating of major Major subcontracts (e.g.;
- - subcontracts- field erect-ion of storage

tanks, cooling towers,
boilers, large vessels;
paving; major earthwork;
refractory installation;
painting and insulation) will
be estimated using Bechtel's
inhouse information.
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Subtask
Number Subtask Title DescriRtion

3160 Estimating of total Use Bechtel's cost procedures

direct costs

3170 Estimating of Indirect field cost will be

indirect field cost estimated using Bechtel's
inhouse information

3180 Estimating of home Home office costs will be

office costs estimated using Bechtel's
inhouse information

3190, Computing of total Use Bechtel's cost procedures

cost of facilities
for the baseline
design

3200 Estimating of owner's Use Bechtel's cost procedures

costs

3300, Estimating of working Use Bechtel's cost procedures

capital

Development of Use Bechtel's cost procedures

appropriate
contingency

3410 Computation of total Use Bechtel's cost procedures.

capital cost Investment cost basis will be
the second quarter of 1991 and-

t 30% accuracy.

3500 Development of Manpower requirements will be

operating manpower developed by unit, system, and

requirements facility for operating,
maintenance, support,
technical, and administrative
personnel. Bechtel will
assume that all personnel will
be-direct hire and non-union.

3510 Estimating of Wage rates used will be those

operating costs typical for a hydrocarbon
process facility in that area.
Utilities will be summarized
and balanced down to the
common materials (coal, water,
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Subtask
Number Subtask Title DescriRtiOn

and natural gas). Cost of

coal and utilities(water and

natural gas) available at the

plant fence will be assumed to

be purchased at industrial

rates consistent with the site

location.

3550 Development of The engineering schedule will

project schedule be based on Bechtel's

experience in performing the

work on the most efficient

basis. The schedule for

procurement of material and

equipment will be based on

recent experience. A fixed

construction period will be

set based on Bechtel's
experience.

3600 Development of Using the information

baseline economics developed previously (subtasks

3190, 3200, 3300, 3400, 3410,

NO 
3510, and 3550) and an

estimate of escalation for

construction and operating

costs, the economics and a DCF

rate of return for the

baseline design will be

calculated.

3610 Sensitivity studies Sensitivity studies versus the

baseline economics will b6

performed by varying the

capital cost, and escalation

on raw material costs and

3800 
Estimating 

of costs 
product costs.

Developcost estimates for the

and develop economics alternates for the baseline

and sensitivity of process units and utilities.

alternates Develop operating costs and

economics for each alternate.

Perf orm sensitivity jitudies
similar to subtask 3610 on

-- in--f --
6&dFalrferna e.
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Subtask
Number Subtask Title DescriRtiO

3900 Drafting of topical
reports for Task 3

3910 Task 3 report review
with PETC

3920 Final topical report
for Task 3

3930 Drafting of final
project report

3940 Final project report
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4.3.4 TASK IV

Task Description

Task 4 concerns the development of mathematical algorithms and

models for equipment sizing, scaleup, costing, train duplication

for incorporation into the Task 5 ASPEN simulation program. 
This

task will be done in parallel with Task 5.

Subtask Description

Subtask
Number Subtask Title DescriRtion

4010 R e v i e w A S P E N Review of existing ASPEN

equations equipment sizing equations for
major equipment.

4020 Develop supplementary Develop equations and

scale up equations algorithms, as required, to
scale major equipment items.

4030 Incorporate equipment Incorporate major equipment

size limitations size limits (reactor diameter,
etc.) into scale up equations.

4040 Incorporate multiple Incorporate into equipment

train requirements. scaling equations a means to
handle multiple trains within
a process unit. Philosophy may
vary with process unit.

4050 Draft topical report Report covering development of

for Task 4 equations for equipment sizing,
scaling, size limitations and
train requirements will be
prepared.

4060-- Review of draft The draft topical report for
topical report for Task 4 will be reviewed with
Task 4 PETC prior to issue.
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4. 3. 5 TASK V

Task Description

Task 5 concerns the development of an ASPEN process simulation

model of the baseline design. The model will produce complete heat

and material balances, elemental balances around each plant and the

entire process complex, a major equipment list and outline

specifications for Plants 1 through 11, utility requirements,

capital cost for all plants, and a discounted cash flow economics

model for the total complex. The model will be suitable for

studying technology advances and options in a case study approach.

The model will not feature optimization capabilities. Additional

detail is provided in Figures 4-2, 4-3 and 4-4, and Table 4-1.

Subtask Description

Subtask
Number Subtask Title DescriRtion

5010 Set up Aspen files This task deals with
and procedures preliminaries such as

standardizing component and
pseuodocomponents, enthalpy
and K-Value options, ASPEN
file numbering etc. PETC will
review and comment.

5020 Simple ASPEN base A simple ASPEN base case model
case model will be developed, analagous

to the preliminary BFD of
subtask 2030. Preliminary
overall block material and
energy balances will be
developed in this task and
improved in subsequent tasks.

5030 Report material and The material and energy
energy balances balance output of the simple

base case model will be
standardized-to -a f ormat
agreed upon by Bechtel and
PETC.

5040 Compare model output The internal consistency of
with data the model will be verified

against key parameters in the
baseline design and/or
Wilsonville data. (For
example, heteroatoms removal
in hydrotreaters versus the
baseline design, or coal
conversion in the liquefaction
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plant versus Wilsonville
data). PETC will review and

comment.

5050 Assemble data on Data for alternative process

alternate process options are gathered in this

conditions subtask preparatory to

modeling these options. e.g.,

ash agglomeration, first-stage

thermal reactor, vent gas

separation and others per

contract.

5060 Improve process block Process blocks of the simple

modules base case will be improved

iteratively and in parallel

with development of the
baseline design. Material and

energy balances will be

improved and a kinetic model

of the coal liquefaction plant

will be substituted for the

simple block module. Major

equipment list and outline

specifications reporting
capability will be added.

5070 Assemble simulation All plant modules will be

model from modules assembled to complete the

total plant simulation model.

5110 Add elemental balance Stream elemental balances

capabilities (carbon, hydrogen, nitrogen,

oxygen and sulfur) across each

plant as well as the total

plant will be added.

5210 Model alternative Data gathered in subtask 5050

process options will be used to model
alternative process options in

a case study approach.

5310 Develop interface for Capital cost algorithms

capital cost developed in Task 4 will be

algorithms implemented in ASPEN
algorithms via Fortran blocks.

5320 Complete capital Testing of the capital cost

Cost Module predictions module (versus

algorithms, minimum train size

etc.) as well as standardizing
the output format will be done

in this subtask.
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5410 Develop economic An economic module will be

report module developed to provide complete
project economics. A
discounted cash flow basis
will be utilized to determine
the project IRR (Internal Rate

Of Return) based on economic
assumptions specified in the

RFP. The economic report
format will be reviewed with

PETC.

5420 Interface with This task integrates capital

capital and operating and operating cost information

cost algorithms into the cost algorithms
economic module to provide a

working economic module within

the process simulation module.

5900 Draft topical report A topical report covering
development of the entire
simulation module will be
prepared.

5910 Review Task topical Draft topical report for Task

5 will be reviewed with PETC.

5920 Finalize and issue The final topical report for

Task 5 topical report Task 5 will be issued.

X?
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4.3.6 TASK VI

Task Description

Task 6 concerns the development of a training manual and a
training course for the process simulation model. The training
course will include an overview of the system, modification of
the reporting system, interfacing user models, modification of
chemical properties, use of the cost and economic modules,
specifying flowsheets, streams, components, properties, and
convergence. Trainees will be instructed through the use of case
study example problems.

Subtask
Number Subtask Title DescriRtion

6010 Schedule training Schedule training facilities,
resources equipment and personel.

Training will be for one week
at the Amoco Training Center
site and will be limited to
six people.

6020 Develop training A training manual will be
manual developed covering the items

mentioned in the above Task
description. If trainees
have prior ASPEN training
(recommended) then the course
content will be adjusted to
focus more time on case study
examples. PETC will be
consulted regarding emphasis
of course content.

6030 Draft Topical Report The training manual will be
for Task 6, the reviewed and available prior
training manual to the training course.

6040 Review Task 6 The draft topical report for
Task 6 will be reviewed with
PETC.

6050 Finalize and issue The finalized topical report
Task 6 topical report for Task 6 will be issued.

6060 Conduct training The training session, as
described above, will be
conducted.
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4.3.7 TASK VII

Task Description

Task 7 is a new task formally introduced during the June 12-
13, 1990 Kickoff Meeting and accepted by PETC. This has
been subsequently included in the execution philosophy of
the project and is included in Section 4.2 of this report.

As discussed in 4.1 above, Task 7 is the overall Management
and Technical Coordination function. It also included all
the support functions such as Project Control (Cost &
Scheduling), Legal, Contracts, Secretarial and Accounting.
It is a level of effort activity with no subtasks. All
engineering functions are on part-time and as-needed basis
for maximum cost-effective execution of this study.
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4.5 NUMBERING SYSTEM

4.5.1 Philosophy

Numbering For Plants:

The total coal liquefaction complex is comprised of a group

of Plants. These plants are divided into two categories:

1) Primary Process facilities, and 2) Support facilities.

Each plant in either of these two facilities is individually

numbered. For example: coal cleaning and preparation is

Plant number 1, coal liquefaction is Plant 2, etc.

Numbering For Parallel Trains:

Parallel trains are numbered by adding suffix A, B, C, etc.
to the plant number. (For example if there are three parallel
trains for coal liquefaction plant (Plant 2) it will be
numbered as 2A, 2B and 2C).

Numbering For Sections:

Numbers for each plant are listed in Block Flow Diagram Figure
4-2. Each plant is subdivided into various identifiable
sections. Such sections are listed as the subclassification.
Refer to pages 4-45 through 4-49 for process facilities and

pages 4-51 through 4-56 for support facilities. For example,

sections for Plant 1 are numbered as 1.1, 1.2, etc; for Plant
2, the sections are numbered as 2.1, 2.2, etc.

Numbering For Alternates:

The alternates are numbered by adding hyphenated suf fix to the
plant number, or plant section number (For example; 9.1 is
the plant number of hydrogen production). The numbering for

alternate technology option of hydrogen production by coal
gasification is 9.1 - 01. Similarly, the numbering for the

---- alternate option for hydrogen production by steam- ref.orming
is 9.1 - 02.
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Numbering of Individual Equipment at a particular location:

Consider an example of numbering one heat exchanger located
in area 100 for liquefaction reactor with the option of first
stage reactor being thermal. From plant listing in page 4-
46 the plant no. is 2 and section number is 3 with option 1.
From Bechtel's equipment letter code listed in page 4-58, heat
exchanger's group letter is E.

The numbering for the above heat exchanger will be:

2*3 - 01 - E

plant section 0 tio ocation
no. no. no. code for number of

equipment the equipment

If there are three exchangers instead of one in the above
example, they will be numbered as:

2.3 - 01 - E101 for first exchanger
2.3 - 01 - E102 for 2nd exchanger
2.3 - 01 - E103 for 3rd exchanger.

REV 0 1 4-43
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4.5.2 Primary Process Plants Numbering System

The main process plants numbers and description are shown in
Table 4-2. However, the section numbers of these plants along
with any alternate section numbers are shown on pages 4-46
through 4-49.

RIKV 0 1 4-44
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TABLE 4-2

Process Facilities Identification
Code for Baseline

Direct Coal Liquefaction

Process
Plant No. Primary Process Plants

I Coal Cleaning and Preparation

1.2 - 01 Coal Cleaning Option of Heavy

Medium Separation

1.2 - 02 Coal Cleaning Option of

Spherical Agglomeration

2 Two Stages coal Liquefaction

2.3 - 01 Thermal Reactor

2.3 - 02 Vent Gas Separation

3 Gas Separation Plant

4 Naphtha Diene H2 Treating & Merox

5 Distillate Hydrotreater

6 Atmospheric Gas Oil Hydrotreater

7 Light Vacuum Gas Oil Hydrotreater

8.1 Solids/Liquids Separation (ROSE SR)

8.1-01 Delayed Coker

8.1-02 Fluid Bed Coker

9.1-01 Hydrogen Production By coal

Gasification (Texaco)

9.1-02 Hydrogen Production By Coal

Gasification (Shell)

9.1-03 Hydrogen Production By
Steam Reforming-

10 Air Separation

11.1 Sulfur Recovery Unit

11.2 Tail Gas Treater
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4.5.3 Support Facilities Numbering System

The main support facility plant numbers and description are
shown on Table 4-3. However, the sections numbers of these
plants above with any alternate section numbers are shown on
pages 4-52 through 4-56.
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TABLE 4-3

Support Facilities Identification
Code for Baseline

Direct Coal Liquefaction

Support
Facilities No. Support Facilities

19 Relief and Blowdown

20 Raw Material Receiving Storage

and Product Tonnage

21 Interconnecting Piping Systems

22 Product Shipping

23 Tank Car/Tank Truck Loading

24 Ash Disposal

25 Chemical and Catalyst Handling

30 Electrical Distribution System

31 Steam and Power Generation

31.1 Co-Generation System

31.4-01 Fluidized Bed Combustor

32 Raw, Cooling and Potable Water

Systems

33 Fire Protection Systems

34 Waste Water Treatment Systems

36 Instrument & Plant Air-systems

37 Solid Waste Disposal System

40 General Site Systems

41 Buildings

42 Telecommunications Systems

Rev. 1 4-51
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4.5.4 Bechtel Equipment Letter Code

Bechtel Equipment Letter Code System is presented in

Table 4-4.
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TABLE 4-4

Equipment Letter Code

Group
L tter EcruiRment GrOuR

C Columns and Pressure Vessels

D Tanks (Ex. ASME Code Vessels)

E Exchangers (Heat Transfer Equipment)

F Fired Heaters

G Pumps and Drivers

H Vaccum Equipment

Instruments

K compressors & Drivers

L Piping

M Structures

N Insulation

P Electrical

R Building

S Site Improvements

T Material Handling Equipment

U Expendables (Chemicals, Catalysts,
Refrigerants, etc.)

V Package Un -its

Y Processing

z Water & Waste Treatment
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4.6 LIST OF TECHNOLOGIES

4.6.1 Licensed Technologies and Licensors

The proposed licensors for the licensed technologies 
are

shown in Table 4-5. Except for coal gasification and

hydrogen purification (each of which has two technologies

for evaluation), all other technologies are assumed to come

from the single licensor.

4.6.2 open Art Units

These are shown in Table 4-6 on 4-61.
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TABLE 4-5
TECHNOLOGY/LICENSOR LISTS

TECHNOLOGY LICENSOR PROCESS

Coal Liquefaction HRI* H Coal

Vacuum Bottoms Kerr McGee ROSE SR

(Solid Liquid
Separations)

Conoco* Delayed Coking

Exxon Fluid Coking

Hydrogen Manufacture KTI* Steam

from natural gas Reforming

Coal Gasification Texaco Coal

or Hydrogen
Shell Gasification

Hydrogen Purification UOP PSA/Membrane

LPG Treating UOP Merox

Ammonia Removal Chevron Phosam-W

Phenol Removal Lurgi Phenolsolvan

Suggested Sole Licensor
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TABLE 4-6
LIST OF OPEN ART UNITS

Hydrotreating

Sulfur Plant

Tail Gas Treating

Amine Treating

Fractionation

Waste Water Treatment

Combined Cycle

Air Separation

Sour Water Stripping

Coal Preparation and Handling

Fluid Bed Combustion

Wilsonville Data is being requested

REV 1 4-61
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4.7 RECOMMENDATIONS AND ASSUMPTIONS

1. Design basis is recommended to be Wilsonville run 257E

as supplied by MITRE and run 250 for thermal stage.

2. a. Coal Feed Stock Composition - one only.

b. For coal cleaning two alternate methods e.g.

1) Heavy medium separation.

2) Spherical agglomeration,

3. Products are non-fungible with def ined composition, except

for LPG which is fungible. Fungible products are those which

meet industry standard specifications and can be comingled

with products from other sources in a pipeline and/or tankage.

4. Make-up water required for the plant is available

at the Plant Fence at $1.00 per 1000 gallons.

5. Natu ' ral gas requirement for the plant, if needed, is

available at the Plant Fence at $3.80 dollars per

MM BTU.

6. a. The plant is not a zero discharge plant (water).

b. Solid waste is treated within battery limits and

disposed of as non-hazardous waste.

C. Gaseous by-products (C1 & C2 Is) will be treated

and burned as fuel.

7. Extent of Scope:
a. Licensed technology selection (see attached list),
b. Technology options (Process Units),

C. Block Flow diagram.

8. Operating factor of 88% and capacity basis is 15,000 to 20,000

tons/day (M.F.) coal with minimum of I maximum size train.

9. Use combination of air and water cooling for heat

exchangers.

10. Liquid products are piped from the plant to plant fence and

by-products via rail or trucks.
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11. PETC approves starting of Tasks II and V prior to formal

approval of task 1 report. Bechtel assures that this will

not cause any project cost increase.

12. Diene hydrogenation is required for naphtha stabilization.

13. The alternates for 'ROSE SR I are (1) Delayed coking (Conoco)

and (2) Fluid bed coking (Exxon). Coke from either alter-

nate is sent to the coal gasifier.

14.* Boiling point range for flushing oil is as per the

Wilsonville design basis run. DOE will direct Bechtel to this

source. If there are multiple flushing oil, Bechtel needs to

know that. For the flushing oil used for catalyst

preparation, HRI may be the source and not Wilsonville.

15. Make up solvent for IROSESR, is (C5 + ) from the gas plant.

16. PSA and Membrane are the technologies considered for hydrogen

purification.

17. 02 purity is 9.5% and N2 purity is 99.9%.

18. Site reparation to assume a clear level site with 2,500

lbs soil bearing strength and in earthquake in zone 2A.

19. Bechte will recommend catalyst/ chemical inventory require-

ment for DOE approval.

20. Bechtel will recommend feed stock, products and fence line

utility prices. (subtask #3600)

21. sensitivity studies (referred in subtasks #3610 and #3800)

will include variations of 10% on capital, 10% on coal

price, and product price escalation.

22. Bechtel will have access to non-proprietary design and

operating data of Wilsonville Pilot plant, as needed.

Contact Tim -Pinkston -at Wilsonville- -
Telephone: (205) 877-7042
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23. The Ultimate deliverable model is a single program combining

process schemes (including heat/material balance and

equipment sizing) and process economics.

24. CO specs on recycle H2 is required. Bechtel/Amoco will

look into that in cooperation with DOE.

25. In calculating plant economics, appropriate credit for ammonia

and sulfur by-products will be taken.
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5. CONFIGURATION XANAGEMENT

5.1 Definition And Relevancy To This Study

The traditional role of Configuration Management is to
orient the Technical Management of the project to Program
Management through the use of standardized documentation.
It is the framework on which the Project Manager for both
Government and Contractor will run the project. This
framework must provide for:

1. Specification definition and maintenance,
2. Identification and documentation of any

potential change,
3. A procedure for controlling changes; and
4. A documented record of incorporation of

changes to close the loop.

The scope and detail of Configuration Management of a
manufactured product or item is tailored to the item's or
product's complexity, life cycle phase and quantity, and
generally, involves the following functions:

1. Identification and Documentation,
2. Audit,
3. Status Accounting, and
4. Change Control.

The relevant activities for a developmental program such as
this study (with no discrete manufactured products or items)
are: 1. Program 

Management,

2. Systems Engineering (Technical Management), and
3. Resource Management (People, Budget, Schedule,

and Reports).

We therefore nterpret Configuration Management as the body
of procedures required to utilize an orderly, well
documented path, from the first baseline through the last.
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Changes will always be measurable back to the latest
baseline. The interface of Configuration Management with
the other relevant functions discussed above is shown in
Figure 5.1.

The four functions of Configuration Management as applied to
this study are condensed into the following two control
mechanisms:

1. Trend Control
2. Change Control

The sequential flow of logical events encompassing these two
control mechanisms are shown as a logic flow diagram in
Figure 5.2.

5.2 Trend Control

Trend Control is the system/ procedure f or identifying and
documenting a potential change (Trend) in a timely advanced
manner. This Trend Notice brings the potential change to the
attention of the Bechtel Program Manager. If the Bechtel
Program Manager deems the potential change justifiable, he
with the Bechtel Contract Manager then brings it to the
attention of the PETC Program and Contract Managers for a
preliminary review. If PETC upon reviewing the Trend concurs
with Bechtel recommendation, then the trend becomes a Change
Order and is processed under the Change Control Program. The
Change Control Program identifies the associated scope, cost,
and schedule changes. The procedure for Trend Control is
given in section 6.3.2.1 of this plan.

5.3 Change Control

The approved change after documentation with a contract
change, will be incorporated in the project in accordance with
a change control procedure which is described in section
6.3.2.2 of this plan.

REV 5-2
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FIGURE 5-2
LOGIC FLOW DIAGRAM FOR

CONFIGURATION MANAGEMENT
AS APPLIED TO THIS STUDY

INITIAL BASELINE FUTUREBA S E LIN E ...................... ......... po-
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6. PROGRAM ADMINISTRATION

This section presents the organizational charts of PETC,
Bechtel and Amoco. It also includes the percent time
allocation to Bechtel and Amoco key personnel dedicated to
this program.

Additionally, this section describes the control procedures
as stipulated in the contract. The complete list of
procedures are appended to this plan (Section 9) and are
compiled as a free-standing booklet for easy reference. One
copy of this booklet is transmitted to PETC separately.

6.1 PETC's Organization

The general organization chart for the Division of PETC
responsible for this program is given in Figure 6-1. This
chart also shows the inter-relationship of this Division with
Bechtel and the other two PETC contractors assisting PETC in
this program.

6.2 Bechtel/Amoco Organization Chart

The Bechtel/Amoco overall project organization for this study
is shown in Figure 6-2. Also named on this chart are the
Bechtel and Amoco executive sponsors for this project.

REV 1 6-1
08.14.90



Z

92 w
CD

Z <
0 z
C) < <

00

F- 
3 g cm

UllLU Z z
CL p 0
LL LL 0
0
F- F-

Z Z
W 

02 F- (.) z
UJ W z 0 00 2 w 2 F-L< < g 2w Z wz =) < CD0 02 0 w ZCC Z <J Z a. < 0-1 0 2 cc

CO w 0
z

X.
_j< 0Z F-
0

Z z0 p 0a. LL LLa. LL
Z) <
C75
cl
od

6-2



C
0%T
ai

0 E

ui Cd
0
'A CC00.

vo 
41

-4a 4
'5 0

0%- %
v v
ap
x 0

LU 
4A CL

-6 E
C
0

0., cn
z V,c

:3 m
LL-

Lu to IA

cLLI mCL 4)0 1 4 - 2
LLJ vi 41

%j
0 0 w

0-
s-

o

w CP -Eui L2
.- 0
(13 4

-00

E .5

mi -C -0 2
V L-

w 0 d
1-- 0

0
v 0

4A
0 c

E 0CL

cn

0v02
E E
< mL-

cn t^0
ad

6-3



6.2.1 Time Allocation of Key Bechtel Personnel

TABLE 6.1

Key Person Function Task Number Time

S. N. Habash Project Manager 7 100

S. K. Poddar Technical Coordinator 7 100

D. E. Brockman Project Secretary 7 100

R. F. Earhart Process Manager 1 48
2 31
3 17
4 1
5 3
6

E. J. Swain Support Facilities 1 48
Manager 2 58

3 19
4 2
5 2
6

Time is defined as (number of hours spent by the
individual key person on any particular task/duration
of the task in hours) X 100.

These numbers are on the basis of 2 calendar months of
the duration of Task 1, although Task 1 continues for
3 calendar months.
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6.2.2 Time Allocation of Key Amoco Personn 1

TABLE 6.2

K y Person Function Task Number Time

A.B.Schachtschneider Amoco/ 1 18
Project
Manager

4 1
5 12
6 3

S.J.Kramer Principal 2 10
Investigator

5 42
6 13

A. Basu Principal 2 10
Investigator

4 2
5 24

J. Fox Principal 4 3

5 28
6 22

Time is defined as (number of hours spent by the
individual key person on any particular task/duration of
the task in hours) x 100.

These numbers are on the basis of 2 calendar months of
the duration of Task I, although Task I continues for 3
calendar months.

REV 1 6-5
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6.3 PETC PROJECT PROCEDURES

6.3.1 Cost and Schedule Control

PURPOSE

To provide a program and process to: plan, schedule and
monitor cost on D.O.E. Coal Liquefaction Tasks.

SCOPE

The reporting process contained in the monitoring program
provides for the tracking of schedule progress and the
monitoring of cost expenditures in accordance with the
contract documents.

DEFINITIONS

Task: A separate discrete scope of work that is
identified, and authorized by the D.O.E.-PETC.

Subtask: A detailed schedule activity within a task.

Deliverable: A physical piece of work (e.g.-calc or dwg)
or the completion of a step (e.g.-review
specification)

RESPONSIBILITIES

The overall administration of the Cost and Schedule
Control Program is the responsibility of the Project
Control Supervisor under the direction of the Project
Manager. Process and Facilities Support Managers,
Process Engineers, Subcontractors, and other support
groups are responsible to assist the Project Controls
Engineer in statusing the project plan.

PROCEDURE

PLAN

SCHEDULE
Process Manager, Facilities Support Manager,
Estimating Manager, and Subcontractor will identify
and provide manhour and schedule durations for each
applicable subtask within each task.
Project Manager, Technical Coordinator, and other

support 
groups under 

Task 7 will 
have their 

manhours
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allocated over the scheduled duration for each
applicable department or support group.

Project Controls Engineer will compile all schedule
information, review it with Project Management and
issue a Milestone Schedule Plan.

The deliverables are the Detailed Schedule showing
subtasks and The Milestone Schedule Plan, Government
form 1332.3 (Attachment A) which is a summary bar
chart of the detailed schedule by task.

D.O.E.-PETC approved Change Orders processed via the
Change Control Program (see procedure 6.3.2.2) will
be incorporated in the Milestone Schedule Plan in the
following reporting period.

COST
The allocation of the "not-to-exceed" contract value
in the Cost Plan which incorporates all labor,
material, and subcontract costs, is based on the
Milestone Schedule Plan.

Project Controls Engineer will compile all cost
information, review it with Project Management and
issue a Cost Plan.

The deliverables are the Cost Plan by task,
Government form 1332.7 (Attachment B) and a Total
Project Cost Summary by Task for each calendar year
which includes labor, material, and subcontract
planned-costs.

D.O.E.-PETC approved Change Orders processed via the
Change Control Program (see procedure 6.3.2.2) will
be incorporated in the Cost Plan in the following
reporting period.

STATUS

SCHEDULE
Process Manager, Facilities Support Manager,
Estimating Manager, and Subcontractor will status
each applicable subtask for each task.

Project Manager, Technical Coordinator, and other
support groups under Task 7 schedule will be statused
as a "level of effort".

Project Controls Engineer will compile all schedule
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information, review it with Project Management and
issue a Milestone Schedule Status Report.

The deliverable is the Milestone Schedule Status
Report, Government form 1332.3 (Attachment C) which
is an updated summary bar chart of the detailed
schedule by task.

D.O.E.-PETC approved Change Orders processed via the
Change Control Program (see procedure 6.3.2.2) will
be incorporated in the Milestone Schedule Status
Report in the following reporting period.

COST
The Cost Management Report plan information is based
on the Cost Plan. Each month, actual manhours and
costs are obtained from the Controller's Financial
Information System (CFIS-Accounting System)
(Attachment D-flow chart).

Subcontract costs for the current reporting period
(month) are received approximately (15) calendar days
after the start of the subsequent month. This one
month lag in reporting the subcontractor's incurred
costs is reflected in the cost plan. Occasionally,
however, these costs are not processed in CFIS until
two months following the current reporting period.
When this occurs, the cost management report for that
reporting period will include estimated subcontract
costs which are not in the CFIS accounting system.
The estimated subcontract costs will be reconciled
with the actual cost and reported in the subsequent
reporting period.

Project Controls Engineer will compile all cost
information, review it with the Controller's group
and Project Management and issue a Cost Management
Report.

The monthly deliverable is the Cost Management Report
by task, Government form 1332.9 (Attachment E).

D.O.E.-PETC approved Change Orders processed via the
Change Control Program (see procedure 6.3.2.2) will
be incorporated in the Cost Management Report in the
following reporting period.
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6.3.2 Configuration and Control Management

6.3.2.1 Trend Control

PURPOSE

To provide a mechanism to document, evaluate, control, and
track the agreed upon project scope and plan.

SCOPE

The reporting and approval process (including D.O.E./PETC
participation) contained in this procedure provides the
Project Manager with advance notification of any changes in
the current project scope and/or the current plan. Such a

change (trend) may or may not result in a change order (see
procedure 6.3.2.2 Change Control) affecting budget and/or
schedule.

DEFINITIONS

Project scope: The work to be performed in accordance
with the contractual documents.

Plan: The way in which the team intends to perform the
required project scope. The plan is developed by the
project team and is reflected in the project plan,
the project budget and their supporting documents.

Budget Adjustment: A change in work from task to task
which does not change the project scope but does
change the manner in which the project is budgeted.

Contract Change: A scope change either an amendment to
the contract or processing in accordance with the
changes clause of the contract.

RESPONSIBILITIES

The coordination of the trend program is the
responsibility of the Project Manager or his designee.
The identification, preparation, and definition of the
scope of a trend is the responsibility of the Process and
Facilities Support Engineers under the overall direction
of the Project Manager. The administration and
implementation of the trend program is the responsibility

of the Project Controls supervisor. Project
Controls/Estimating is the program sponsor.
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PROCEDURE

General Trends represent changes to the project scope,

cost, or plan reflected in the original
estimate (baseline).

Trends identified as changes in contract scope

will be processed via the Change Control
program (see procedure 6.3.2.2).

Identification of Trends - Any project team member may

initiate a Trend Notice (see Attachment F).
Trends arise from reviews, discussions, and

evaluations of project scope and plan, and the

analysis of performance. The recognition of

trends early in the project provides the most
significant control capability, since
corrective action is still possible without
disruption of the project's major milestones.

When a change is observed, a Trend Notice shall
be filled out immediately and transmitted to
Project Controls. Trends may also be
identified during weekly staff meeting. Upon

So receipt of a Trend Notice, Cost Engineer
records the trend in the Trend Log (Attachment
G) and forwards the Notice to Project Manager.

The Trend Log will show current status of all
trends, including the value of the most current
estimate and approval date. The log will be
updated on a weekly basis and distributed at
the weekly staff meeting.

Project Manager reviews the Trend Notice and
indicates what actions are to be implemented.
A preliminary review between the Bechtel
Project and Contracts Manager and D.O.E.-PETC
Program and Contracts Manager will take place
to determine subsequent actions.-

Estimates - When authorized by the Project Manager,
Project Controls Engineering (minor changes) or
the Estimator (major changes) will prepare an
"order-of-magnitudell estimate for each trend
with the support of engineering,
subcontractors, and other departments.
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6.3.2.2 Change Control

PURPOSE

To document a change in project scope, cost, and/or schedule
from the contract or scope definition document.

SCOPE

The reporting and approval process (including D.O.E./PETC
participation) contained in this procedure provides the
Project Manager with advance notification of changes in the
current project scope and/or the current plan. Such changes
will require a budget and/or schedule change which will
result in a contract change.

DEFINITIONS

Project Scope: The work to be performed in accordance
with the contractual documents.

Plan: The way in which the team intends to perform the
required project scope. The plan is developed by the
project team and is reflected in the project plan,
the project budget and their supporting documents.

Budget Adjustment: A change in work from task to task
which does not change the project scope but does
change the manner in which the project is budgeted.

Contract Change: A scope change either an amendment to
the contract or processing in accordance with the
changes clause of the contract.

RESPONSIBILITIES

The coordination of the Change Control program is the
responsibility of the Project Manager or his designee.
The identification, preparation, and definition of the-
scope of a Change Control is the responsibility of the
Process and Facilities Support Engineers under the
overall direction of the Project Manager. The
administration and implementation of the Change control
program is the responsibility of the Project Controls

supervisor. Project Controls/Estimating is the program
sponsor.
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PROCEDURE

General - Trends identified as changes in contract scope
will be handled via the Change Control program.

The Change Control program protects D.O.E.-PETC
from unauthorized changes by Bechtel and
assures Bechtel compensation for additional
work performed.

Identification of Changes in scope - once preliminary
authorization to proceed with a scope change
identified in the Trend Control program is
issued (6.3.2.1 Management Plan), a Change
Order (Attachment H) is initiated and a
definitive estimate is developed. The Change
Order is sent to Project Controls to be
incorporated into Change Order Register
(Attachment I). Each Change Order is assigned
a unique number for tracking purposes. The
completed Change Order is sent to the Project
Manager for review and approval.

Upon Bechtel Project Manager's approval, a
letter and attached Change Order is sent to
Bechtel Contracts Manager for approval. The
Change Order is then forwarded to D.O.E.-PETC
for Program and Contracts Manager review and
approval.

Upon D.O.E.-PETC approval, the Change Order is
incorporated into the contract documents.

Estimates - When authorized by the Project Manager, the
Project Controls Engineer (minor changes) or
the Estimator (major changes) will prepare
definitive estimates for each Change Order with
the support of engineering, subcontractors, and
other departments.
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A TTACHMENT F

TREND NOTICE
D.O.E. - COAL LIQUEFACTION

JOB NO. 20952

TREND NO:

V TREND TITLE:

REFERENCE DOCUMENTS:

SCHEDULE IMPACT:

5 SCOPE DESCRIPTION:

SCOPE JUSTIFICATION:

PROJECT COST IMPACT: Manhours LAO S MATL $'STOA$S

LAOI' OA '
TREND COST

3, OVERHEAD/BURDEN

G&A EXPENSES

I TOTAL TREND

I APPROVALS:

COST/SCHEDULE ________________ ________6' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _date_

PROCESS/FAC SPPT MGR_______________________
dateI ~ ~~PROJECT MANAGER _______________

date
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ATTACHMENTH

CHANGE ORDER
D.O.E. - COAL LIQUEFACTION

JOB NO. 20952

CHANGE ORDER NO:

CHANGE ORDER TITLE:

REFERENCE DOCUMENTS:

SCOPE DESCRIPTION:

SCHEDULE IMPACT:

PROJECT COST IMPACT: Manhours LABOR $'S MAT'L $'S TOTAL $'S

APPROVALS:

BEChTa

PROJECT MANAGER
date

CONTRACTS MANAGER
date

D.O.E-PErC

PROGRAM MANAGER
date

CONTRACTS MANAGER
date

.. . . .... .. ......... ....... ..71:7 . 7 77 1- 7.1 ::
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6.3.3 Cost Estimating Procedure

The capital cost estimate for the facilities included in the

baseline design (including alternate processes) will be of the

accuracy of -30% to +30%. The level of ef f ort and the

accuracy of the cost estimates in this study come under the

definition of a preliminary estimate.

A preliminary estimate is typically prepared when design

engineering is less than 10% complete. Effort is focused on

the scope and pricing of major equipment. All remaining costs

are 'If actored". This type of estimate incorporates the

engineering design, site productivity, labor wage rate,

escalation, fee and other factors which influence the job

costs. Bulk material take-offs are not made for this type of

estimate. When completed, the preliminary estimate will

provide an estimate of total costs, manual labor manhours,

non-manual labor manhours, bulk quantities, construction

duration, home office manhours, range of risk, and other

parameters necessary to provide a meaningful estimate.

The data in this section are directed toward engineering-

procurement-construction types of projects. Accuracies are

provided to indicate a reasonable range of deviation for the

estimator.

Components of a preliminary estimate are:

Major Equipment - Priced

Bulk Material - Factored

Labor Manhours - Factored

Distributables - Factored

Home Office/Fees - Percentage

Contingency - Percentage

The scope required for the preparation of a preliminary

estimate includes:

0 Preliminary process flow diagrams

0 Detailed equipment list with sizing (weights,

square feet, horsepower, barrels, etc.)

9 Actual plant location
0 Labor costs (craft wages of area)

The estimate is prepared by pricing out the major equipment

by item from cost curves or from recent cost history if

available. Budget quotes are often obtained for significant

cost items and/or unusual items.

REV 1 6-22
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Upon completion of the major equipment costs, the bulk
material costs are factored from the major equipment costs.
These factors can be a single one for all bulks or specific
percentages for each commodity. The latter method allows for
adjustments to be made to specific accounts to accommodate
unique site conditions or unit layouts.

Labor manhours for major equipment can be detailed to each
piece/type of equipment or estimated as the number of manhours
per $1000 of material costs.

Labor manhours for bulk materials are estimated as manhours
per $1000 of material costs only. These can be done at a
total level or by commodity.

The total manhours are to be adjusted for productivity in the
area to completethe estimate of manhours required. Using the
current area craft rates! the direct labor dollars can be
calculated.

The distributable costs are estimated as a percentage of
direct labor * costs after taking into consideration site
requirements, execution of work, etc.

Home office/fees are calculated as a percentage of total field
costs.

Contingency is estimated as a percentage and reflects how
accurate the major equipment pricing, bulk material factorsf
manhour derivation, distributables and home office/fee are
estimated.

Example: Preliminary Estimate

Method

Major Equipment Material/Subcontracts Priced 40
Bulk Materials/Subcontracts -75% Factored 30
Direct Labor - Manhours Factored

- Cost - Manhours @ $20.00 Priced 18
Distributables - 80% Percentage 14

Total Field Costs 102

Home Office/Fees Percentage 15
Contingency-Round off Percentage 23

Total 140

REV 1 6-23
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The validity of the estimate is dependent primarily upon the
accuracy of the major equipment costs. Therefore, a
preliminary capital estimate prepared as described above
contains sufficiently high uncertainty. Consequently, its
accuracy can be described with a high enough confidence level
only when it falls within the + 30% accuracy envelope.

The cost estimate obtained by utilizing the above procedure
is presented in a format as shown in Table 6.3 (Estimated
Direct Field Costs) and Table 6.4 (Overall Cost Summary).

REV 1 6-24
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TABLE 6-3

FORMAT OF
ESTIMATED DIRECT FIELD COSTS
FOR COAL LIQUEFACTION COMPLEX
(2ND QUARTER 1990 $MILLION)

PLANT MAJOR BULK SUB DIRECT DIRECT

-NO. PROCESS UNITS EQUIPMENT MATERIALS CONTRACTS LABOR COSTS

TOTAL PROCESS AREA

OFFSITE FACILITIES

TOTAL OFFSITE FACILITIES

TOTAL DIRECT FIELD COST

REV 1 6-25
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TABLE 6-4

FORMAT OF
ESTIMATED OVERALL COST SUMMARY
FOR COAL LIQUEFACTION COMPLEX
(2ND QUARTERl 1991 $MILLION)

ITEM $MILLION

FIELD COST

DIRECT COST

MAJOR EQUIPMENT -

BULK MATERIALS -

SUBCONTRACTS -

DIRECT HIRE LABOR -

SUBTOTAL DIRECT COST -

INDIRECT COST

DISTRIBUTABLE COST -

SUBTOTAL INDIRECT COST -

TOTAL FIELD COST -

HOME OFFICE & FEE -

LICENSING FEES -

INITIAL CATALYST & CHEMICALS -

SPARE PARTS -

SALES TAX -

CONTINGENCY -

TOTAL PLANT COST -

OTHER COSTS -

PRESTARTUP & STARTUP COSTS -

WORKING CAPITAL -

TOTAL PROJECT COST
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6.3.4 Correspondence

D.O.E. COAL LIQUEFACTION
BASE LINE DESIGN AND SYSTEM ANALYSIS

CONTRACT No. DEAC22 90pc89857
BECHTEL JOB NO. 20952

Purpose

To establish a uniform communication system between PETC or Amoco

and Bechtel's Project Team.

scope

This procedure covers project correspondence.

Procedure

General

Correspondence will be limited to a single subject and shall be

identified as follows:

Ist Letter Series - Type of correspondence
2nd Letter Series - Sending company
3rd Letter Series - Recipient company

4th Letter - Serial Number

Correspondence 
serial numbers 

will be assigned 
prior to typing.

Type of Correspondence

L - Letters
TL - Transmittal Letter
CN - Conference Notes

R19V 1 6-27
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Company Identification

PETC - Client
AMOCO - Subcontracter
BL - Bechtel Letter

Example: Letter Bechtel Project Team Houston

to PETC: BLD or,
to AMOCO: BLA

PETC To and From Bechtel

Logs shall be established f or each type of correspondence to

register incoming and outgoing communications including letters,

transmittals and teletypes and facsimiles. It will be the

responsibility of the Project Secretary to assign communications

numbers and to maintain logs.

All correspondence pertaining to Home Office matters originating

from PETC and Amoco, shall be addressed to Bechtel, Attention: Sam

N. Habash, Project Manager.

Letters originating from the Bechtel Project Team to PETC shall be

addressed to the PETC, Attention: Swenam R. Lee, Project Manager;

with copy to Martin Byrnes, Contract Officer, if the letter relates

to a contractual matter. Refer to Exhibit 1 for letter format, and

Exhibit 2 for addresses and Fax numbers.

Transmittals

Transmittal letters and FAX shall be used for routine transmittals

of documents and data to and from the Project Team to PETC, Bechtel

Project Team members and Amoco (see Exhibit 3). For Fax

transmittal, (see Exhibit 4).

Signature Authorizations - Bechtel

All correspondence shall be signed by the Bechtel Project Manager,

S. N. Habash, except as required by PETC procedure to be signed by
--Neal M. Harlan, Contract Officer.

stribution

The originator of each piece of correspondence shall determine its

distribution. Specific distribution and frequency for distribution

of Bechtel-generated correspondence is per the Project Manager.
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RESPONSIBILITY

It is the originator's responsibility to ensure that the
correspondence procedure as outlined in this instruction is

followed.

The Project Secretary shall assign serial numbers and maintain
correspondence logs.

BECHTEL:
Approved Date

REV 1 6-29
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tel
3000 Post Oak Boulevard
Houston, Texas 77056-6503
Mailing address: P.O. Box 2166 Exhibit I
Houston, Texas 77252-2166 TYPICAL LETTER FORMILT

July 5, 1990

U. S. Department of Energy

Pittsburgh Energy Technology Ctr.

Mail Stop 922-H

P* 0, Box 10940
Pittsburgh, PA 15236

Attention: Mr. Swenam Lee

Project Manager

Subject: D.O.E. Coal Liquefaction

Base Line Design and System Analysis
Contract No. DE-AC22 90PC89857

Bechtel Job No. 20952

Letter No. BLD -

Dear Sir:

TEXT

Very truly yours,

Sam N. Habash
Project-Manager

SNH:deb
cc: Martin Byrnes, Contract Officer (when applicable)

File 7.12

Note: Response (is/is not) requested by (Date).

REV 0
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EXhibit 2
PETC PROJECT TEAM

ADDRESSES AND PAX NUMBERS

PETC PROJECT TEAM:

A.* Swenam. Lee F. Budget & Financial Mgmt.
Project Manager Mail Stop 921-232
Mail Stop 922-H-Wallis Rd. U. S. Department of Energy
U. S. Department of Energy Pittsburgh Energy Tech Ctr.
Pittsburgh Energy Tech Ctr. P. 0. Box 10940
P. 0. Box 10940 Pittsburgh, PA 15236
Pittsburgh, PA 15236
Telephone: 412-892-4606

B. Martin Byrnes G. Joanne Wastek
Contract Specialist Mail Stop 920-L
Mail Stop 921-165/921 Wallis Rd. 920-L Wallis Rd.
U. S. Department of Energy U. S. Department of Energy.
Pittsburgh Energy Tech Ctr. Pittsburgh Energy Tech Ctr.
P. 0. Box 10940 P. 0. Box 10940
Pittsburgh, PA 15236 Pittsburg, PA 15236

C. Robert Hamilton H. Gilbert V. McGurl
FE-231, E-155/GTN Mail Stop 920-L Wallis Rd.
U.S. Department of Energy U. S. Department of Energy
19901 Germantown Rd. Pittsburgh Energy Tech Ctr.
Germantown, MD 20585 P. 0. Box 10940

D. Office of Patent Counsel 
Pittsburgh, PA 15236

Chicago Operations Office
U. S. Department of Energy I. Property Administration
9800 South Cass Avenue Mail Stop 921-165
Argonne, IL 60439 U. S. Department of Energy

Pittsburgh Energy Tech Ctr.
E. U. S. Department of Energy P. 0. Box 10940

Office of Technology Transfer Pittsburgh, PA 15236
Mail Stop 58-M210
U. S. Department of Energy
Pittsburgh Energy Technology Ctr.
P. 0. Box 10904
Pittsburgh, PA 15236
(3 - 1st Quality Reproducible Copies)

FAX No.'s 412-892-4604 Shipping Address: Receiving
Dept. Bldg.166, Cochran Mill
Rd., Pittsburgh, PA 15236

REV 0
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Exhibit 3
BECHTEL PROJECT TEAM

ADDRESSES AND FAX NUMBERS

BECHTEL PROJECT TEAM:

Houston: Mr. Sam N. Habash, Project Manager
3000 Post Oak Boulevard, Suite 7E860
Houston, TX 77056-6503
Telephone: (713) 235-3201

P. 0. Box 2166
Houston, TX 77252-2166
FAX: (713) 235-3037

San Francisco: Mr. Neal Harlan, Contracts Manager
Research and Development
Fifty Beale Street
San Francisco, CA 94105-1895
-Telephone: (415) 747-7487

P. 0. Box 193965
San Francisco, CA 94119-3965

FAX: (415) 768-0503

REV 0
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Exhibit 3
AMOCO PROJECT TEAM

ADDRESSES AND FAX NUMBERS

AMOCO PROJECT TEAM:

Naperville, IL A.B. Schachtschneider, Project Manager
DOE Coal Liquefaction Project
Research and Development
305 East Shuman Blvd., Suite 600
Post Office Box 400
Naperville, Illinois 60563-8408
Telephone: 708-420-4362

Naperville, IL Mr. Al Couper, Contracts Manager
Research and Development
305 East Shuman Blvd., Suite 600
Post Office Box 400
Naperville, Illinois 60563-8408
Telephone: 708-420-4843

FAX: (708) 420-3698

REV 0
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Exhil-f-, 4

SHIPPING MEMORANDUM

BECHTEL
EP44GINEERS CONSTRUCTORS

REFINERY CHEMICAL DIV

P 0 13 Ox 2 166

HOUSTON. TEXAS 77001 TRANS. NO.

TO: JOB:

DATE:

FROM:
Drawing Service Section

NOTE: Attached ore the following listed documents. Please receipt one
copy of this form and return immediately. This is our record of
your having received the referenced documents.

Received By Date

COMMENTS: r7, FILMS APP'D FOR CONST.

PRINTS APP'D FOR PURCHASE

VELLUM FOR APPROVALF
SEPIAEl PRELIMINARY

OTHER

OTY. DRAWING/SPECIFICATION NO. M. ary. DRAWING SPECIFICATION NO.

LETTER NO- PRINTING REF. NO.

-,C I Is
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Exhibit 5

TYPICAL TRANSMITTAL FORMhT

D.O.E. COAL LIQUEFACTION
BASE LINE DESIGN AND SYSTEM ANALYSIS

CONTRACT NO. DE-AC22 90PC89857
BECHTEL JOB NO. 209S2

DATE:

F A X

TO:

OFFICE:

FAX NO.:

FROM:

PAGES OF

MESSAGE:

FAX NO. 713-235-3037 HOUSTON

REV 1
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6.3.5 Invoicing, Forms and Procedures

Invoicing, Forms (vouchers) and Procedures shall be in

accordance with DOE Billing Instructions, in the Contract.

SF 1034 voucher will be used for invoicing. The invoicing

frequency is in accordance with the attached schedule

(Attachment J). The billing instructions procedure is

included as Attachment K.

REV 1 6-36
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A17ACHMENT J

BECHTEL'S BILLING SCHEDULE

DOEBILLwkl

PAYROLL RECEIVE RECEIVE INVOICE
REPORTING CLOSING LABOR OTHER TRANSMITTAL
MONTH DATE DATA DATA DATE
MAY &

JUN'90 06/24/90 06/28/90 07/06/90 --------

JUL'90 07/22/90 07/26/90 08/03/90 08/27/90

AUG '90 08/19/90 08/23/90 08/31/90 09/20/90

SEP'90 09/16/90 09/20/90 09/28/90 10/29/90

OCT'90 10/28/90 11/01/90 11/09/90 11/28/90

NOV'90 11/25/90 11/29/90 12/07/90 12/27/90

DEC '90 12/23/90 12/27/90 01104/91 01/30/91

JAN '91 01/20/91 01/24/91 02/01/91 02/27/91

FEB'91 02/17/91 02/21/91 03/01/91 03/27/91

MAR'91 03/17/91 03/21/91 03/29/91 04/30/91

APR'91 04/28/91 05/02/91 05/10/91 05/29/91

MAY'91 05126/91 05/30/91 06/07/91 06126/91

JUN'91 06/23/91 06/27/91 07/05/91 07/31/91

JUL'91 07/21/91 07125/91 08/02/91 08/27/91

AUG'91 08/18/91 08/22191 08130/91 09/25/91

SEP'91 09/15/91 09/19/91 09/27/91 10/30/91

OCT'91 10/27/91 10131/91 11108/91 11/27/91
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ATTACHMENT K

BILLING INSTRUCTIONS
(Cost-Reimbursement Type Contracts)

1. Introduction. These instructions are provided for use by Contractors in the preparation and submission

of vouchers requesting reimbursement for work performed under cost - re i mbursement type contracts.

Compliance with these instructions will reduce correspondence, and other causes for delay, to a minimum

and will thus promote prompt payments to the Contractor.

Ii. Voucher Form. In requesting reimbursement, Contractors shall use Standard Form 1034 (Public Voucher

for Purchases and Services Other Than Personal) (see Exhibit A), supported by a Statement of Cost (see

Exhibit B). An acceptable substitute (which provides the same necessary information as found in

Exhibit A and 8 of these instructions) may be used provided the written consent of the Contracting

Officer is first obtained.

III. Preparation. Standard Form 1034 shall be completed in accordance with the following instructional

notations (see counterpart notations on Exhibit A):

(1) Leave blank.

(2) Enter voucher number (number consecutively, commencing with "I").

(3) Enter date voucher prepared.

(4) Enter contract number and date of contract award.

(5) Enter contractor's name, mailing address, and telephone number of office responsible for

submitting voucher.

(6) If a task order or project agreement is involved in the billing, enter the number and date of

thereof, otherwise leave blank.

(7) Identify the period the billing covers (e.g., "Jan. 19_" or "Jan-Mar. 19-").

(8) Enter the'dollar amount of this billing. The among claimed must agree with the amount

reflected in the attached Statement of Cost (see Exhibit 3).

(9) Place an 'Y' in the appropriate block for the type of payment for which reimbursement is

requested.

The Statement of Cost shall be completed substantially as shown in Exhibit 3, making due allowance

for the Contractor's cost accounting system. Costs claimed shall be only those recorded costs

authorized for billing by the payment provisions on the contract. Indirect costs claimed shall reflect

FORM DOE-PO-3I-1177
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Billing Instructions (Cont'd)

experience, but in no event shall exceed those approved for billing purposes by the Contracting Officer.

Additional supporting data for claimed costs shall be provided in such form and reasonable detail as

an authorized representative of the Contracting Office may require.

IV. Billing Period. Voucher shall be submitted no more frequently than monthly (unless prior written

consent of the Contracting Officer for more frequent billing is obtained). The period of performance

covered by vouchers should be the same as covered by an required monthly technical progress reports.

V. Submission. Submit original voucher and three copies (each supported by a copy of the Statement of

Cost) to the address prescribed by the contract (normally shown on Block 10 of Standard Form 26, the

cover page of the contract). The Certification of the Statement of Cost attached to the original must

be signed by a responsible official of the Contractor.

FORM DOE-PO-3I-1177
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6.3.6 Notice of Energy R D & D Project

This notice is required to be completed 30 days after contract
award by the contract of f icer of the successful contractor -
The DOE form 536 (1332.1 A) is being separately completed by

Bechtel's Contract Manager, Mr. Neal M. Harlan.

REV 1 6-40
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FORM 536

Attachment II-1 DOE 1332.1A
Page 11-58 10-15-85

0011111A 001 su
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NOTICE OF E*4EA;3Y RCrO PROJECT
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Desiqn, Dev*-Op, and :_-nS-_xjct Enerqistic Pilot Unit

2 Performing oG*Mq8tlon contlo. m6mor - 1 3 Contract or giant mumov
work status 2 New E) C---N 0 -- -- c DE-AC01-82HQ21347
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6.4 Milestone Schedule Plan (Tasks and Subtasks)

The Study with an estimated as sold budget of $2.0 MM is for
a duration of eighteen calendar months. In order to
accomplish all objectives in a timely and orderly fashion, a
detailed schedule is prepared, ending the complete study in
six functional tasks and one management task. The interaction
among these various tasks is described in Section 4.1 and
shown as a Block Flow Diagram in Figure 4 -1.

Significant consideration has been given in planning these
six tasks (which is discussed in Section 6.4.1) so that a
smooth flow of identifiable events and exchange of information
take place among PETC, Bechtel and Amoco. The effective date

of this contract is May 16, 1990 (Wednesday). The schedule
software, however, always dates every week, interval back to
the first working day of that week, i.e. Monday. Hence,
initial starting date is labelled May 14, 1990.

6.4.1 Overall Study Schedule

The Milestone Schedule discussed in the earlier page is
comprised of six functional tasks together with a level of
effort type of task, Task VII. This task's main activity is
management and coordination of all activities of the Study.
Each of the functional tasks, Tasks I through VI are
sequentially planned into an overall Study Schedule as shown
on the next page using Form DOE F 1332.3 as required by the
contract.
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6.4.2 Task I Subtask Schedule

The Task I schedule along with its subtasks culminate in the

issuance of this Draft Management Plan. This is a sixty day

task which will lapse as soon as the Management Plan is

approved by PETC. This schedule is shown on the next page as

(Figure 6-3).
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6.4.3 Task II Subtask Schedule

The 47 subtask schedule for Task II (Development of Baseline

Design) is shown on the next two pages as Figure 6-4.
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6.4.4 Task III Subtask Schedule

The 27 subtask schedule for Task III (Capital Cost &

Economics) is shown on the next page as Figure 6-5.
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6.4.5 Task IV Subtask Schedule

The 7 subtask schedule for Task IV (Mathematical Model)

is shown on the next page as Figure 6-6.
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6.4.6 Task V Subtask Schedule

The 16 subtask schedule f or Task V (Development and Validation

of Model) is shown on the next page as Figure 6.7.
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6.4.7 Task VI Subtask Schedule

The 6 subtask schedule for Task VI (Documentation of

Simulation and Training) is shown on the next page as Figure

6-8.
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6.4.8 Task VII Subtask Schedule

This task as a level of ef fort task does not have actual

subtasks. It is the Project Management and Coordination task

and includes the following five components:

0 Project Management/Technical Coordination

0 Project Administration (Secretarial)

0 Cost/Schedule - Project Start-up

0 Cost/Schedule - Monitoring

0 Miscellaneous Support

The subtask schedule f or the above activities is shown in

Figure 6-9.
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6.5 Cost Plan and Basis

6.5.1 Cost Plan

The Cost Plan for the initial baseline configuration of this

project is shown in the DOE Form F 1332.7 (see attached

overleaf).

This plan is updated every time the baseline process or

project configuration changes or as dictated by any contract

or configuration management changes.

The task-by-task breakdown of the Cost Plan for 1990 and 1991

are shown in Tables 6.5 and 6.6 consecutively.
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6.5 cost Plan and Basis

6.5.1 Cost Plan

The Cost Plan for the initial baseline configuration of this
project is shown in the DOE Form F 1332.7 (see attached
overleaf).

This plan is updated every time the baseline process or
project configuration changes or as dictated by any contract
or configuration management changes.

The task-by-task breakdown of the Cost Plan for 1990 and 1991
are shown in Tables 6.5 and 6.6 consecutively.
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Table 6-7

U.S. DEPARTMENT OF ENERGY (PETC)
DIRECT COAL LIQUEFACTION

BASELINE DESIGN AND SYSTEM ANALYSIS
BECHTEL JOB NO. 20952

PROJECT CONTROLS ASSUMPTIONS FOR COST PLAN DEVELOPMENT

1) The annual cost plan for 1990 & 1991 is based on a calender year breakdown (Jan-Dec),

rather than a fiscal year.

2) The average wage rate for each task is based on actual wages as of May, 1990 for personnel

already assigned to the project, as well as the Estimating Department's assumption for
Project Controls, Controller's organization and other unstaffed positions.

3) Labor escalation is assumed to be 2.71 % for the duration of the project.

4) Payroll additives are based on 1990 figures of 38.2% of bare wages for the duration
of the project. However, this rate is established by the Controller's organization and
is subject to change in 1991.

5) The cost plan is based on an Automation Technology rate of $1.55/hr as originally estimated
in the proposal; however, the AT rate is currently $2.16/hr for the Houston Regional Office.

6) An allowance of $44,710 was included in the original proposal for Computer Aided Design &
Drafting. This allowance includes costs for 45 drawings performed on a PC-Based 2D AUTOCAD,
20 CADD operator hours per drawing, and rates of approximately $20/hr for computer time,
$25/hr for operator time, and $5/hr for supplies (the total estimated hours of 17,825
exclude CADD operator manhours).

7) Amoco's cost plan reflects a one month lag from actual costs due to different reporting
cut-off dates.

8) The total cost plan for 1990 is approximately $927,000. This is $114,000 less than the
"as sold budget" for 1990 due to: 1) Amoco's redistribution of its cost plan, 2) transferring
some manhours in Task 7 from 1990 to 1991, and 3) reallocating material costs such as travel
& subsistence, computer, Aspen software, and client office rental costs to 1991.

9) Project Controls as well as the Controller's organization budgeted hours are based on
what was originally assumed in the proposal (548 hours for Project Controls and 225 hours
for Controller's organization). The project forecast is approximately 800 hours for Project
Controls, and 1,100 hours for the Controller's organization.

DOEAS4.Wri

6-67



un,

Table 6-8

U.S. DEPARTMENT OF ENERGY (PETC)
DIRECT COAL LIQUEFACTION

BASELINE DESIGN AND SYSTEM ANALYSIS
BECHTEL JOB NO. 20952

MANHOUR BUDGET BY DISCIPLINE FOR THE INITIAL COST PLAN

BUDGET
DISCIPLINE 1990 1991 TOTAL

ENGINEERING AND PROJECT MANAGEMENT
PROJECT MANAGEMENT 1,068 1,468 2,536
TECHNICAL COORDINATION 1,130 1,572 2,702
PROJECT ADMINISTRATION 1,130 1,572 2,702
PROCESS GROUP 1,870 2,375 4,245
FACILITIES GROUP 1,695 2,165 3,860

OTHER SUPPORT GROUPS
PROJECT CONTROLS 310 238 548
ESTIMATING 0 606 606
CONTRACTS&EGAL 130 105 235
CONTROLLER'S ORGANIZATION 106 119 225
PROCUREMENT 60 0 60
TECHNICAL REVIEWER 40 66 106

TOTAL 7,539 10,286 17,825

DOEAWNW1
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6.6 R porting and Invoicing Schedul

The Bechtel/Amoco Reporting Schedule is shown on the next page

as Table 6-10. Note that Amoco lags Bechtel by one month due

to different reporting cut-off dates of the two corporations.

The Cost Plan in section 6.5 is based on these reporting cut-
off periods.

The invoices of both companies may follow a different

schedule, but will always be for the same reporting periods

as shown in Table 6-10.
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Table 6-10

BECHTEL/AMOCO, REPORTING SCHEDULE

IDOEASPEN.wkl REV. 1

PAYROLL RECEIVE RECEIVE AMOCO SUBMIT
CLOSING LABOR OTHER DATA MONTHLYIDATE DATA DATA SUBMITTAL () REPORTS

MAY &
JUN '90 06/24/90 06/28/90 07/06/90 N/A 07/13/90

JUL '90 07/22/90 07/26/90 08/03/90 07/17/90 08/10/90
(May/Jun'90)IAUG '90 08/119/90 08/23/90 08/31/90 08/15/90 09/07/90

(Jul'90)

SEP '90 09/16/90 09/20/90 09/28/90 09/17/90 10/05/90ft (Aug'90)
OCT'90 10/28/90 11/01/90 11/09/90 10/15/90 11/16/90

(Sep'90)

NOV'90 11/25/90 11/29/90 12/07/90 11/15/90 12/14/90
(O0t'90)

DEC '90 12/23/90 12/27/90 01/04/91 12/15/90 01/11/91
(Nay'90)

JAN '91 01/20/91 01/24/91 02/01/91 01/16/91 02/08/91
(Dec'90)ftFEB '91 02/17/91 02/21/91 03/01/91 02/15/91 03/08/91
(Jan'91)

MAR '91 03/17/91 03/21/91 03/29/91 03/15/91 04/05/91
(Feb'91)SAPR '91 04/28/91 05/02/91 05/10/91 04/15/91 05/17/91
(Mar'91)

MAY '91 05/26/91 05/30/91 06/07/91 05/15/91 06/14/91I (Apr'91)
JUN '91 06/23/91 06/27/91 07/05/91 06/17/91 07/12/91

(May'91)IJUL '91 07/21/91 07/25/9 1 08/02/91 07/16/91 08/09/91
(Jun'91)

AUG '91 08/18/91 08/22/91 08/30/91 08/15/91 09/06/91I (Jul'91)
SEP '91 09/15/91 09/19/91 09/27/91 09/17/91 10/04/91

(Aug'91)

OCT'91 10/27/91 10/31/91 11/08/91 11/13/91 11/15/91
_______________ ________________________________ ________________ Seplct'0) _______________

()-Cost data will lag Bechtel by one month due to different reporting cut-off
dates. Therefore, Project Cost Plan will reflect this deviation. However,
Technical and Schedule information will be synchronous with Bechtel's
Reporting Schedule.
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7. DELIVERABLES

7.1 Monthly Reports

This report consists of the following three sections:

* Management Status Report

0 Milestone Schedule Status Report

0 Cost Management Report

As agreed in the Kickof f Meeting, the Monthly Report is

internal to DOE and it's contractors, and will not be a part

of the public domain. As a result, the confidential material,

if any, will not be shown separately in the report and will

be protected by DOE and it's contractors.

7.1.1 Management Status Report

The Management Status Report f or a developmental
study of this type consists of a discussion of

Program Activities by task. Such discussion f or

each task will include the accomplishments, plans

for next month, areas of concern/action taken, and

any configuration changes with or without any

resultant scope changes.

7.1.2 Milestone Status Report

This report simply involves completing the f orm (DOE
F 1332.3) as required by the contract. A copy of
he completed form for the May/June reporting period
is included herein as a sample.

7.1.3 Cost Management Report

This report also involves completing the required
form (DOE F 1332.9) as per contract. A copy of the

ompleted form for the May/June reporting period is
included herein as a sample.

7.1.4 Monthly Report Format

The format of this report including typical contents
of the report is shown in Table 7-1.
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TABLE 7-1
MONTHLY REPORT FORMAT

Introduction

Summary

Management Status Report

Program Activities By Task

Task Number

Accomplishments Last Months
Plans for Next Month

& Areas of Concern/Action Taken
0 Scope Changes

0 Milestone Schedule Status Report - (Form F 1332.3)

Discussion
Recommendation

Cost Management Report - (Form F 1332.9)

0 Discussion
0 Recommendation
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7.2 Quarterly Reports

This report consist of the following three sections:

0 Technical Progress Report

0 Key Personnel Staffing Report

0 Summary Subcontract Report

As agreed in the Kickoff Meeting of June 12 - 13, 1990, the
Quarterly Report will present any confidential information as
a separate section under the heading "Confidential".
Information included in this Section will be treated
confidential by DOE and its contractors.

7.2.1 Technical Progress Report

The reporting of technical progress is done by tasks
for all tasks included for the reporting period.
This report is, in effect, a summary of the three
preceding monthly reports, but with a separate
confidential section.

7.2.2 Key Personnel Staffing Report

The updated list of the key Bechtel personnel
working on the project during the duration of the
reporting quarter will be included. In addition,
the percentage of time spent on the project by each
individual key person will be reported, the format
of which is illustrated in Table 7-2.

7.2.3 Summary Subcontract Report

This report involves completing the form (SF 295)
as required by the contract. A copy of the form is
included in this section.

7.2.4 Quarterly Report Format

The format of this report is included in this
section as Table 7-3.

REV 1 7-5
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TABLE 7-2
KEY PERSONNEL STAFFING REPORT FORMAT

Duration of Quarter: From .......... To ...........

Name of Key Person Function Time Spent

Bechtel:

S. N. Habash Project Manager

S. K. Poddar Technical Coordinator

D. E. Brockman Project Secretary

R. F. Earhart Process Manager

E. J. Swain Support Facilities
Manager

Amoco:
A. B. Schachtschneider Project Manager

S. J. Kramer Principal Investigator

Arun Basu Principal Investigator

J. D. Fox Principal Investigator

REV 1 7-6
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TABLE 7-3
QUARTERLY REPORT FORMAT

Introduction

Summary

Technical Progress Report (Activities by Task)

Task Number

Accomplishments For The Quarter

Plans For Next Quarter

9 Areas of Concern/Action Taken

0 Scope 
Change

0 Key Personnel Staffing Report

Subcontracting Report For Individual Contracts
(Form SF 294)

0 Summary Subcontracting Report
(Form SF 294)
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7.3 Semi-Annual Reports

7.3.1 Subcontracting Report For Individual
Contracts (Semi-Annual)

This report involves completing form SF 294 as required by
the contract. A copy of the form is included in this section.
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7.4 Topical Task Reports

As agreed in our Kickoff Meeting the topical reports are the
same as the f inal task reports for each task. Hence, the

reports will be titled Topical/Task Reports.

These reports will present the deliverable information for
each task as described elsewhere in this Management Plan.

7.5 Final Technical Report

This report will be issued at the completion of this study in
accordance with the provisions of the contract and as
described elsewhere in this Management Plan.

7.6 Process Simulation Documentation and
operating Manual

The documentation of the Process Simulation and Operating
Manual will be issued at the completion of the relevant task
of the study. This will be done as per contract.

7.7 Process Simulation Software

The process Simulation Model will be developed in such a way
that it will be a suitable software for the operation on an
IBM compatible personal computer (PC). The software shall be
operable on either a VMS, DOS or OS/2. The delivered software
shall be suitable for installation on one of the previously
described systems. The software shall be delivered to PETC
as required by the contract.
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S. BASELINE CONFIGURATION

8.1 Baseline Configuration

As discussed in Section 5 of this document, and as illucidated
in the contract, configuration management is an essential
ingredient in program management. The key f actor f or the
successful implementation of this concept is the appropriate
definition of the baseline configuration.

The definition of the baseline configuration for this study
consists of all the details included in Sections 4 through 7
of this document. Therefore, any deviation from the baseline
configuration described in the above sections constitutes a
change with possible contract, cost and schedule changes.
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9. APPENDIX

A Project Procedure booklet is being prepared for internal use

by the Bechtel Project team. A courtesy copy of this booklet

will be issued for PETC's information at the same time as the

approved Management Plan.

The preliminary Table of Contents of this booklet is

tentatively shown in this appendix.
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