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1. EXECUTIVE SUMMARY

Introduction:

This study is an assignment of Bechtel from the U. S.
Department of Energy (DOE)'s Pittsburgh Energy Technology
Center (PETC) to develop a computer model for 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:

) 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

° 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 efficiently, 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 1IV. 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.

relevant Bechtel's project procedures customized for this
project are employed to achieve the project goals.

Deliverables:
Deliverables to PETC are grouped as follows:
° 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.

B 3 Process simulation Documentation and Operating
Manual. ;

A thorough documentation including basic assumptions
for the process simulation and an operating manual
will be prepared.

. A set of procedures as prescribed by PETC together with

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.
° Process Simulation Software

The developed process software is another
deliverable to PETC.

Conclusion:

The study involves developing a computer model for a
paseline 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
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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.

1 2-1
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3. S8STUDY 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™ 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



OVERALL SCOPE OF WORK

e




- gt W o om WM e =

4. OVERALL SCOPE OF WORK

Process 8cope

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 - 20,000 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:

e Coal received from mine by conveyor belt
e Coal storage for 30 days
-e Coal grinding, jig-cleaning, -and drying =

e Ash concentrate/coal/coke gasification
for hydrogen production using Texaco or Shell
technology

e Combined cycle cogeneration for steam and electric
power generation

!

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

e Recycle hydrogen gas clean up
e Product recovery and treating including:
LPG
Naphtha (Cg to 350°F)
Light Distillate (350°F to 450°F)
Atmospheric Gas 0il (450°F to 650°F)
Light Vacuum Gas 0il (650°F to 850°F)
e ROSESR so0lids and liquid separation
e Syngas shift
e Acid gas removal
e Sulfur recovery
e Ammonia recovery
e Phenol recovery from waste water
e Naphtha stabilization
e 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 0S/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.

1 4-3
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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 off gas from Plant 2 is sent to Plant 3 (gas plant) where
the gas stream is separated into a) an acid gas stream, D)
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 Cg - 350°F, 350 - 450°F, 450 - 650°F, 650 - 850°F,
850 - 1000°F and 1000°F+. The C; - 350°F fraction is charged
to Plant 4 (naphtha hxdrotreater) 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 0il Hydrotreater) treats the 450 -
650°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 1liquid
products will be considered to be finished or fungible.

The 850 - 1000°F heavy vacuum gas oil fraction is recycled
back to the reactor system as part of the ashy recycle streamn.
The 100°F+ vacuum bottom fraction is charged to Plant 8-1
(Solids/Liquid Extraction ("ROSE-SR")). 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 this--plant--is--recycled to Plant  2.- - -The -ash- -

concentrate 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
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base 1line 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.

REV 1 4-6
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Figure No. 4.2
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4.1.2 Primary Facility Alternates

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

REV 1
08.14.90
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Two alternates to the main process configuration
of two catalytic reactors in series for the
liquefaction plant include:

a. A first-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 feed to the second
reactor and thus improve its hydrogen partial
pressure (Plant 2.3-02)

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

a. The 1000°F" 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 from either of these coking
alternates are coker gas, naphtha, gas o0il, 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 from the
coker has the same disposition as the ash
concentrate from the "ROSE-SR" plant.

produce hydrogen instead of coal gasification.  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 fluid 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.

_ Steam reforming of natural gas (Plant 9.1 -~ 03) to

4-8




4.1.3

support Facilities Alternates

The Support Facilities Alternates to the baseline design which
are included in the study are:

REV 1
08.14.90

1.

Two alternates to the main support facility
configuration of Coal Preparation (Plant 1) -
grinding, Jjig cleaning, and drying - for the
liquefaction plant are:

a. Heavy Medium Separation
b. Spherical Agglomeration

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).



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
figure. Plants 8,9 and 31, 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.

REV 1 4-10
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REV

Execution Philosophy

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

. the contract was signed).

1

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 1 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
calllng 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 act1v1ty. 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.

4-14
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4.3 TASK AND SUBTASK DESCRIPTION

4.3.1 TASK 1
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:

e Understanding of the Statement of Work

e Project management methods to complete
the Statement of Work

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

|
L
|
|
I
i
1
|
i

e Consultants and subcontractors if needed
be used

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

e Cost plan detailed by task and by month
e Project cost control methods

e Process model simulation verification
methods

e Configuration management and control
¢ Reporting and documentation

e 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

REV 1 4-15
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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.

’I 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
l held on June 5, 1990 and
with PETC on June 12/13,
, 1990 )
l 1021 Statement of SOW is per contract. It
Work (SOW) will be modified by

discussions and clarifi-
cations presented else-
where_ in this report

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

N aa o=
fud
o
o
o
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1023

1024

1025

1026

REV 1
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Project Organi-
zation scheme

Licensors and
third parties

Project Schedule
updating

Detailed Cost

utilizing Bechtel's
Project Managment
procedure. Such
procedure booklet is
included in the project
planning report as an
appendix (Section 9)

The project organization
scheme has been updated
and included in report
(Sections 6.1 and 6.2)

Generally one source per
technology is being
considered. Per June 12-
13,. 1990 Kickoff Meeting
with PETC, contact with
the various licensors
and third parties has
been initiated.

. Project schedule has been

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.

The detailed Cost Plan

has been worked out utilizing
the agreed upon schedule

and budget. This is presented

" here Section 6.5.

4-17




1027 Cost Control

1028 Process Model
Simulation

1029 Configuration

Management and
Control procedure

1030 Reporting and
documentation
requirement

1035 Updated cost

1040 Process Design
Basis

1041  Pre-selection of
Technology

REV 1
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The Cost Control Procedure
Procedure has been completed
and is included in Section 6.3.1

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

The management concept as
applicable to the project
has been defined and
included in Section 5 and
the procedure is listed
in 6.3.2

Per contract, the various
reporting and documentation
requirements are established.
These are listed in Section 7.

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.

The design basis reflects

the changes recommended

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

‘During the above -~ = - -

mentioned meeting

PETC's approval has been
obtained. The preselection list
agreed upon is included in
Section 4.6.

4-18




1042 Initiation of
Contractual

1050 Draft Project
Management Plan
(DPMP)

1060 DPMP Review by
by PETC

1070 Final Project
Management Plan

(FPMP)

1080 Monthly Reports

1090 Quarterly Reports

REV 1
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Per Bechtel's contracting
procedu his has
discussion with initiated.
Licensors

Project Management Plan, the
scope of which has been de-
fined in the contract, is
completed and being sent to
PETC for review and approval.

Upon approval by PETC, the
FPMP will be issued. As
discussed and agreed by PETC
during the June 12-13, 1990
meeting, several tasks will be
initiated even before the
issuance of the FPMP.

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.

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 Description

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

REV 1 4~-20
08.14.90




—

-— -

~

2100

2110

2120

2130 °
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\ﬁﬂ

Prepare licensor
inquiries

Develop preliminary
process packages by
licensors

Conduct material and
balances for licensed
units

Perform equipment
sizing for licensed
units

Prepare PFD's for
licensed units

4-21

Contact selected licensors of
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

Continue dialogue with
selected licensors of
proprietary technology.
Receive and evaluate
information received. Make
technology selection for the
coal gasification unit

Receive material and energy
balances for the liquefaction
train from Amoco. Incorporate
information from licensors and
develop into a spreadsheet
material and energy balance
summaries for the entire
process block

From licensor information and
material and energy balances,
determine size of major pieces
of equipment (reactors,
towers, vessels, exchangers,
fired heaters, compressors,
and pumps). Develop an
equipment summary for the
baseline design

From licensor information
develop process flow diagrams
for each of the proprietary

_processes



Description

‘ Subtask
' Number Subtask Title
2150 Prepare material
' selection guide for
licensed units
' 2160 Prepare process
equipment
specifications for
' licensed units
' 2200 Perform simulation
and develop material
and energy balances
. for open art units
(OAU)
' 2210 Size equipment for
) OAU
N
‘5\\5\
\ ES
! N
220 { . Complete PFD's for
‘%\&) OAU
II
| REV 1
08.14.90
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_equipment summary for the

Using the material balances
and licensor information,
determine the material and
metallurgical requirements for
the various components and
systems of the proprietary
process units

Using the equipment sizing
information (subtask 2130) and
the material selection guide
(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

Develop process configurations
for the OAU. Develop models
of the processes using
Simulation Science's PROCESS
simulation software.
Incorporate the material and
energy balances for these
units from the simulations
into the overall material and
energy balance spreadsheet

From the output of the
simulations for the OAU,
determine size of major pieces
of equipment (reactors,
towers, vessels, exchangers,
fired heaters, compressors,
and pumps). Develop an

baseline design

From the process
configurations for the OAU
(subtask 2200), develop
process flow diagrams for each
of the process units



subtask
Number

2230

2240

2300

2310

2320

2330

REV 1
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Subtask Title

Prepare material
selection guide for
OAU

Prepare process
equipment
specifications for
OAU

Perform
instrumentation
scoping study

Identify maximum

liquefaction reactor

capacity

Identify other
critical equipment
limitations

Finalize BFD and
overall material
balance

4-23

Description

Using the material balances,
determine the material and
metallurgical requirements for
the various components and
systems of the OAU

Using the equipment sizing
information (subtask 2210) and
the material selection guide
(subtask 2230), complete
process data summary sheets
for the major equipment
(reactors, towers, vessels,
exchangers, fired heaters,
compressors, and pumps) for
the OAU

Develop an instrument summary
by unit for the process units,
utilities, and offsites.
Develop an overall control
philosophy. Determine
requirements for a digital
control system (DCS) and for
control centers

Obtain from HRI

Determine constructibility of
critical equipment (shop
fabrication and shipping
versus field erection).
Determine if the required
equipment size can be met by

vendors

Update the overall BFD and
material balance from work
completed to date on the
baseline design
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Description

Subtask

Number Subtask Title

2340 Estimate catalyst and
chemical requirements

2400 Develop utility

balances and BFD's

2410 ‘Qj Define utility
facilities

2420 Develop electrical
one-line diagrams

--2500 - -- Identify typical .
generic site
REV 1
08.14.90

From licensor information and
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)

Develop an utility summary by
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

Set pressure levels in the
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.

Establish voltage levels and
listing of major electrical
energy consuming areas and
equipment. Include
transformer requirements.

Site selection will take into
consideration the availability
of resources, acceptable soil
strength and identify
earthquake zone rating.
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Subtask

Number Subtask Title

2510 Obtain site data

2520 Define storage and
shipping requirements

2530 Define other offsite

facilities

Q) £
\J\‘“

2540 Develop preliminary
plot plan

2550 Define site
preparation

2600 Characterize waste
streams

REV 1
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' Utilize licensor,

4-25

Description

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

Liquid and solid product
storage facilities will be
sized based on an approved
inventory requirement.
Shipping facilities will be
sized based on an approved
product shipping schedules.

Coal handling, storage,
cleaning and grinding
facilities will be defined.
Other facilities like storm
water treatment, firewater
system, building, roads, etc.
will be defined.

The layout of the complex is
not constrained by
availability and/or topography
of the land.

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

Wilsonville ™
and Public domain data to
estimate the containments and
their levels in the waste
streams.
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Subtask
Number

2610

2620 [ -
\Y

N

2630

2640

2700

2710

REV 1
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Subtask Title

Description

Define air emission
control facilities

Define wastewater

Z\treating facilities

NNEY

Define solid waste
management plan

Develop permitting
strateqgy

Perform reliability/
availability analysis
for the coal
liquefaction complex

Estimate onstream

factors for the coal

liquefaction complex

4-26

Define facilities to meet
Federal and State of Illinois
air emission standards as
applicable in 1990.

Define facilities to meet
Federal and State of Illinois
water quality standards as
applicable in 1990.

a) Solid Waste Management Plan

" will be divided into four

categories: (1) coal ash, (2)
spent catalyst, (3) hazardous
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.

Develop a permitting strategy
per 1990 rules and
regulations.

Analyze the reliability and
availability of each of the
process units and for each of
the offsite and utility
systems. Determine the
reliability and availability
for the entire complex

Using information from
licensors and reported typical
onstream factors from OAU,
offsites and utilities,
estimate the onstream factor
for each plant in the complex
and for the entire coal
liquefaction complex
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Description

Subtask
Number Subtask Title
2800 [J' Develop two coal

cleaning options

NG

2810 |

¢
X
\Q\

Develop thermal
reactor option

‘O
@SDevelop the vent gas
"<\ separation option

2820

Q\) ,
S oy
2830 \V

Develop the delayed
coking option

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

Using Wilsonville run 250,
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.

Using Wilsonville data and the
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.

Using data obtained from
Conoco, determine the material
and energy balance for the
option to change from the

‘solvent deashing process 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.



Ssubtask
Number Subtask Title Description

}

2840 Develop the FLUID Using data obtained from
. COKING option Exxon, determine the material
k@ / and energy balance for the
{?Q ~ option to change from the
\igw solvent deashing process to a
FLUID COKER for processing the
vacuum bottoms. Develop
equipment sizing, PFD's, and
/ utility requirement for the
;.- &A\ system. Prepare a BFD,
o YW material and utility balances
o ' 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
[QJ'/ not to include this option
{F‘ t;? will be made at a later date.)
N\
2860 \d 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

I .. . . 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

I‘-.\ N

‘- s

}

.

é
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Subtask

Number Subtask Title

2890 Compile cost estimate
input

2900 Draft topical report
for Task 2

2910 Review Task 2 topical
report with PETC

2920 Issue topical report
for Task 2

REV 1

08.14.90

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.

Bring together all information
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.
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4.3

4.3.3

TASKS AND SUBTASKS DESCRIPTION

Task III

Task Description

Task ITI 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 Description

3010 Compilation of the Ssummarize 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)

REV 1 4-30

08.14.90 '



Subtask
1 Number
{ 3100
I 3110
,,. N 3120
‘ 3130
l 3140
|
l 3150
REV 1

08.14.90

Subtask Title

Development of
scaling factors

Vendor quotes for
critical equipment.

Estimating of other
major equipment cost

Estimating of bulk
material costs

Estimating of direct
labor manhours and
costs

Estimating of major

.subcontracts. .

4-31

Description

For the liquefaction plant,
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.

Critical equipment may include
compressors, certain pumps

and the DCS, etc. as required
by cost estimators.

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

Bulk materials cost will be
estimated using Bechtel's
inhouse information.

Direct labor manhours will be
estimated using Bechtel's
inhouse information. Labor
costs will be developed by
surveying recent Bechtel
projects in the area.

Major subcontracts (e.g.;
field erection of storage
tanks, cooling towers,
boilers, large vessels;
paving; major earthwork;
refractory installation;
painting and insulation) will
be estimated using Bechtel's
inhouse information.



Subtask
Number

3160

3170

3180

3190~

3200

3300

- 3400

3410

3500

3510

REV 1
08.14.90

Subtask Title

Estimating of total
direct costs

Estimating of
indirect field cost

Estimating of home
office costs

Computing of total
cost of facilities
for the baseline
design

Estimating of owner's
costs

Estimating of working
capital

Development of
appropriate
contingency

Computation of total
capital cost

Development of
operating manpower
requirements

Estimating of
operating costs

4-32

Description

Use Bechtel's cost procedures

Indirect field cost will be
estimated using Bechtel's
inhouse information

Home office costs will be
estimated using Bechtel's
inhouse information

Use Bechtel's cost procedures

Use Bechtel's cost procedures

Use Bechtel's cost procedures

Use Bechtel's cost procedures

Use Bechtel's cost procedures.
Investment cost basis will be
the second quarter of 1991 and-
+ 30% accuracy.

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

Wage rates used will be those
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

3550

3600

\S 3610

X 3800

REV 1
08.14.90

subtask Title

Development of
project schedule

Development of
baseline economics

Sensitivity studies

Estimating of costs

and develop economics

and sensitivity of
alternates

4-33

Description

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.

The engineering schedule will
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.

Using the information
developed previously (subtasks
3190, 3200, 3300, 3400, 3410,
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.

Sensitivity studies versus the
baseline economics will be
performed by varying the
capital cost, and escalation
on raw material costs and
product costs.

Develop cost estimates for the
alternates for the baseline
process units and utilities.
Develop operating costs and
economics for each alternate.
Perform sensitivity studies
similar to subtask 3610 on
éach alternate.




Subtask
Number
3900
3910
3920

3930

3940

REV 1
08.14.90

subtask Title

Drafting of topical
reports for Task 3

Task 3 report review
with PETC

Final topical report
for Task 3

Drafting of final
project report

Final project report

4-34

Description
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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.

task will be done in parallel with Task 5.

Subtask Description

subtask
Number

4010

4020

4030

4040

4050

4060. .

subtask Title

Review ASPEN

equations

Develop supplementary
scale up equations

Incorporate equipment
size limitations

Incorporate multiple
train requirements.

Draft topical report
for Task 4

Review = of draft
topical report for
Task 4

This
Description
Review of existing  ASPEN

equipment sizing equations for
major equipment.

Develop equations and
algorithms, as required, to
scale major equipment items.

Incorporate major equipment
size limits (reactor diameter,
etc.) into scale up equations.

Incorporate into equipment
scaling equations a means to
handle multiple trains within
a process unit. Philosophy may
vary with process unit.

Report covering development of
equations for equipment sizing,
scaling, size limitations and
train requirements will be
prepared.

The draft topical report for

Task 4 will be reviewed with
PETC prior to issue.



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 1list and outline
specifications for Plants 1 through 11, utility requirements,
capital cost for all plants, and a discounted cash flow econcmics
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 Description

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
L L L . standardized to a format
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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5050

5060

5070

5110

5210

5310

5320

Assemble data on
alternate process
conditions

Improve process block
modules

Assemble simulation
model from modules

Add elemental balance
capabilities

Model alternative
process options

Devéiop interface for
capital cost
algorithms

Complete capital
Cost Module

4-37

plant versus Wilsonville
data) . PETC will review and
comment.

Data for alternative process
options are gathered in this
subtask preparatory to
modeling these options. e.g.,
ash agglomeration, first-stage
thermal reactor, vent gas
separation and others per
contract.

Process blocks of the simple
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.

All plant modules will be
assembled to complete the
total plant simulation model.

Stream elemental balances
(carbon, hydrogen, nitrogen,
oxygen and sulfur) across each
plant as well as the total
plant will be added.

Data gathered in subtask 5050
will be used to model
alternative process options in
a case study approach.

Capital cost algorithms
developed in Task 4 will be
implemented in ASPEN
algorithms via Fortran blocks.

Testing of the capital cost
predictions module (versus
algorithms, minimum train size
etc.) as well as standardizing
the output format will be done
in this subtask.



j ' 5410 Develop economic
report module

5420 Interface with
capital and operating
cost algorithms

5900 Draft topical report
5910 Review Task topical
5920 Finalize and issue

Task 5 topical report

S

An economic module will be
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.

This task integrates capital
and operating cost information
into the cost algorithms
economic module to provide a
working economic module within
the process simulation module.

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

Draft topical report for Task
5 will be reviewed with PETC.

The final topical report for
Task 5 will be issued.



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.

study example problems.

Subtask
Number

6010

6020

6030

6040

6050

6060

Subtask Title

Schedule training
resources

Develop training
manual

Draft Topical Report
for Task 6, the
training manual

Review Task 6

Finalize and issue
Task 6 topical report

Conduct training

Trainees will be instructed through the use of case

Description

Schedule training facilities,
equipment and personel.
Training will be for one week
at the Amoco Training Center
site and will be limited to
six people.

A training manual will be
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.

The training manual will be
reviewed and available prior
to the training course.

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

The finalized topical report
for Task 6 will be issued.

The training session, as
described above, will be
conducted.



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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4.5.1

NUMBERING SYSTEM

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 1nd1v1dually
numbered. For example: coal cleanlng 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 suffix 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 reforming

is 9.1 - 02.

REV 0 1 4-42
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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 - E101:

s {0\

plant section option letter 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.

REV 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
1 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 H, Treating & Merox
5 Distillate Hydrotreater
6 Atmospheric Gas 0il Hydrotreater
7 Light Vacuum Gas 0il 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
N Steam Reforming - -
10 Air Separation
11.1 Sulfur Recovery Unit
11.2 Tail Gas Treater
4-45
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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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Support
19

20

21

22

23

24

25

30

31

31.1
31.4-01

32

33
34
36
37
40
41
42

Rev. 1
08.14.90

Facilities No.

TABLE 4-3
Ssupport Facilities Identification

Code for Baseline
Direct Coal Liquefaction

Support Facilities
Relief and Blowdown

Raw Material Receiving Storage
and Product Tonnage

Interconnecting Piping Systems

Product Shipping

Tank Car/Tank Truck Loading

Ash Disposal

Chemical and Catalyst Handling

Electrical Distribution System

Steam and Power Generation

Co-Generation System

Fluidized Bed Combustor

Raw, Cooling and Potable Water
Systems

Fire Protection Systems

Waste Water Treatment Systems

Instrument & Plant Air Systems

Solid Waste Disposal System

General Site Systems

Buildings

Telecommunications Systems

4-51
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4.5.4 Bechtel Equipment Letter Code

Bechtel Equipment Letter Code System is presented in
Table 4-4.

REV. 1 4-57
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TABLE 4-4

Equipment Letter Code

m‘ Group
’ L tter Equipment Group

l‘ C Columns and Pressure Vessels
’ D Tanks (Ex. ASME Code Vessels)
l E Exchangers (Heat Transfer Equipment)
F Fired Heaters

l, G Pumps and Drivers

l H Vaccum Equipment

- J Instruments
'} K Compressors & Drivers

‘ L Piping
‘ M Structures
. N Insulation
l P Electrical
l R Building
S Site Improvements
i T Material Handling Equipment
N U Expendables (Chemicals, Catalysts,
' Refrigerants, etc.)
, . v _  _ Package Units
' Y Processing
Z Water & Waste Treatment
(|
|
f REV. 1 4-58
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} 4.6
4.6.1
’, 4.6.2
. REV 1
‘ 08.14

LIST OF TECHNOLOGIES

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.

Open Art Units

These are shown in Table 4-6 on 4-61.

4-59
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TECHNOLOGY/LICENSOR LISTS

TECHNOLOGY

Coal Liquefaction

Vacuum Bottoms
(Solid Liquid
Separations)

Hydrogen Manufacture
from natural gas

Coal Gasification
or Hydrogen

Hydrogen Purification

LPG Treating

Ammonia Removal

Phenol Removal

* Suggested Sole Licensor

REV 1
08.14.90

TABLE 4-5

LICENSOR

HRI*

Kerr McGee

Conoco*
Exxon

KTI*

Texaco

Shell

uoP

UOP

Chevron

Lurgi

4-60

PROCESS

H Coal

ROSESR

Delayed Coking
Fluid Coking

Steam
Reforming

Coal

Gasification

PSA/Membrane

Merox

Phosam-W

Phenolsolvan



TABLE 4-6
LIST OF OPEN ART UNITS

|

Coal Preparation and Handling
Fluid Bed Combustion
* Wilsonville Data is being requested
REV 1 4-61
08.14.90

Hydrotreating

Sulfur Plant

Tail Gas Treating
Amine Treating
Fractionation

Waste Water Treatment
Combined Cycle

Air Separation

Sour Water Stripping
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RECOMMENDATIONS AND ASSUMPTIONS

Design basis is recommended to be Wilsonville run 257E
as supplied by MITRE and run 250 for thermal stage.

a. Coal Feed Stock Composition - one only.
b. For coal cleaning two alternate methods e.g.

1) Heavy medium separation.
2) Spherical agglomeration,

Products are non-fungible with defined 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.

Make-up water required for the plant is available
at the Plant Fence at $1.00 per 1000 gallons.

Natural gas requirement for the plant, if needed, is
available at the Plant Fence at $3.80 dollars per
MM BTU.

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 (C, & Cy's) will be treated
and burned as fuel.

Extent of Scope: /
a. Licensed technology selection (see attached list),

b. Technology options (Process Units),
c. Block Flow diagran.

Operating factor of 88% and capacity basis is 15,000 to 20,000
tons/day (M.F.) coal with minimum of 1 maximum size train.

Use combination of air and water cooling for heat
exchangers.

Liquid products are piped from the piaht to plant fence and

by-products via rail or trucks.

4-62
90
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11.

12.

13.

14.*

15.

16.

17.

18.

19.

20.

21.

22.

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.
Diene hydrogenation is required for naphtha stabilization.

The alternates for 'ROSESR' are (1) Delayed coking (Conoco)
and (2) Fluid bed coking (Exxon). Coke from either alter-
nate is sent to the coal gasifier.

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.

Make up solvent for 1ROSESR! is (C5+) from the gas plant.

PSA and Membrane are the technologies considered for hydrogen
purification.

0, purity is 95% and N, purity is 99.9%.

2
Site .preparation to assume a clear level site with 2,500
lbs/ soil bearing strength and in earthquake in zone 2A.

Bechtel will recommend catalyst/chemical inventory require-
ment for DOE approval.

Bechtel will recommend feed stock, products and fence line
utility prices. (subtask #3600)

Sensitivity studies (referred in subtasks #3610 and #3800)
will include variations of 10% on capital, 10% on coal
price, and product price escalation.

Bechtel will have access to non-proprietary design and
operating data of Wilsonville Pilot plant, as needed.

- % Contact Tim Pinkston at Wilsonville -

REV 1

08.14.

Telephone: (205) 877-7042

90



23. The Ultimate deliverable model is a single program combining
process schemes (including heat/materlal balance and
equipment sizing) and process economics.

24. CO specs on recycle H, is required. Bechtel/Amoco will
look into that in cooperatlon with DOE.

25. In calculating plant economics, appropriate credit for ammonia
and sulfur by-products will be taken.

REV 1 4-64
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5. CONFIGURATION MANAGEMENT

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 interpret 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.

Trend Control

Trend Control is the system/procedure for 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.

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.

90
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REV 1

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 1list 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.

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.

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.

08.14.90
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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.
REV 1 6~4
08.14.90
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6.2.2 Time Allocation of Key Amoco Personn 1

TABLE 6.2

K y Person Function
A.B.Schachtschneider Amoco/

Project

Manager
S.J.Kramer Principal

Investigator
A. Basu Principal

Investigator
J. Fox Principal

Task Number

1

o O

5
6

% Time *»

18

10

3
42
13
10

2
24

3

28
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
08.14.90




6.3 PETC PROJECT PROCEDURES

6.3.i Cost and Schedule Control

PURPOSE

To provide a program and process to: plan, schedule and
monitor cost on D.0.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.0.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)

RESPONSTIBILITIES

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

—

~



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
1nformatlon, 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

h'-




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.O0.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 systemn.
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.0.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. .

DEFINITTIONS

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.

RESPONSTIBILITIES

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.



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

Estimates

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
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.

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



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.

DEFINITTIONS

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.




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

Estimates

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.

- 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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ATTACHMENT F

&

TREND NO:

TREND TITLE:

REFERENCE DOCUMENTS:

SCHEDULE IMPACT:

SCOPE DESCRIPTION:

SCOPE JUSTIFICATION:

PROJECT COST IMPACT:

TREND COST

OVERHEAD/BURDEN

G&A EXPENSES

TOTAL TREND

APPROVALS:

COST/SCHEDULE

TREND NOTICE
D.O.E. - COAL LIQUEFACTION
JOB NO. 20952

Manhours LABOR$'S MAT'L$'S TOTAL 'S

PROCESS/FAC SPPT MGR

date

PROJECT MANAGER

date

date
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ATTACHMENT H

H

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:
BECHTEL
PROJECT MANAGER
date
CONTRACTS MANAGER
date
D.O.E.-PETC
PROGRAM MANAGER
date
CONTRACTS MANAGER
date
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6.3.3 Cost Estimating Procedure

s Iiheihaibalialialio S BN

REV 1
08.14

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 effort 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 "factored". 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 gquantities, 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:

e Preliminary process flow diagrams

e Detailed equipment list with sizing (weights,
square feet, horsepower, barrels, etc.)

e Actual plant location '

e 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.

.90
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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 complete the 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 1labor °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 factors,
manhour derivation, distributables and home office/fee are
estimated.

Example: Preliminary Estimate

Method S

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
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).

920



TABLE 6-3

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

PLANT MAJOR BULK SUB-

TOTAL PROCESS AREA - - -

OFFSTITE FACILITIES

TOTAL OFFSITE FACILITIES

TOTAL DIRECT FIELD COST - - -

REV 1 6-25
08.14.90
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NO. PROCESS UNITS EQUIPMENT MATERIALS CONTRACTS

DIRECT DIRECT

LABOR

COSTS




TABLE 6-4

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

ITEM SMILLION

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 -

LICENSING FEES -
INITIAL CATALYST & CHEMICALS -
SPARE PARTS -
SALES TAX -

CONTINGENCY -

- TOTAL PLANT COST -
OTHER COSTS -
PRESTARTUP & STARTUP COSTS -

WORKING CAPITAL -

- TOTAL PROJECT COST -

l HOME OFFICE & FEE -



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 AmocCoO
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:

1st 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
REV 1 6-27
08.14.90



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 for 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. o .

Distribution

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.

REV 1 6-28
08.14.90



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
08.14.90



Bechtel

3000 Post Oak Boulevard
Houston, Texas 77056-6503

Mailing address: P.O. Box 2166 Exhibit 1
Houston, Texas 77252-2166 TYPICAL LETTER FORMAT

July 5, 1990

U. S. Department of Energy
Pittsburgh Energy Technology Ctr.
Mail Stop 922-H

P. 0. Box 10940

Pittsburgh, PA 15236

Attention:

Subject:

Dear Sir:

Mr. Swenam Lee
Project Manager

D.0.E. Coal Liquefaction

Base Line Design and System Analysis
Contract No. DE-AC22 90PC89857
Bechtel Job No. 20952

Letter No. BLD -

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).

p

REV O
6-30 08.14.90
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Exhibit 2

PETC PROJECT TEAM
ADDRESSES AND FAX NUMBERS

PETC PROJECT TEAM:

A.*%

FAX

Swenam Lee F.
Project Manager

Mail Stop 922-H-Wallis Rd.

U. S. Department of Energy
Pittsburgh Energy Tech Ctr.

P. 0. Box 10940

Pittsburgh, PA 15236

Telephone: 412-892-4606

Martin Byrnes G.
Contract Specialist

Mail Stop 921-165/921 Wallis Rd.
U. S. Department of Energy
Pittsburgh Energy Tech Ctr.

P. 0. Box 10940

Pittsburgh, PA 15236

Robert Hamilton H.
FE-231, E-155/GTN

U.S. Department of Energy

19901 Germantown Rd.

Germantown, MD 20585

Office of Patent Counsel

Chicago Operations Office

U. S. Department of Energy I.
9800 South Cass Avenue

Argonne, IL 60439

U. S. Department of Energy
Office of Technology Transfer
Mail Stop 58-M210

U. S. Department of Enerqgy
Pittsburgh Energy Technology Ctr.
P. O. Box 10904

Pittsburgh, PA 15236

Budget & Financial Mgmt.

Mail Stop 921-232

U. S. Department of Energy

Pittsburgh Energy Tech Ctr.
P. 0. Box 10940

Pittsburgh, PA 15236

Joanne Wastek

Mail Stop 920-L

920-L Wallis Rd.

U. S. Department of Enerqgy.
Pittsburgh Energy Tech Ctr.
P. 0. Box 10940
Pittsburg, PA 15236
Gilbert V. McGurl

Mail Stop 920-L Wallis Rd.
U. S. Department of Energy
Pittsburgh Energy Tech Ctr.
P. 0. Box 10940
Pittsburgh, PA 15236

Property Administration
Mail Stop 921-165

U. S. Department of Energy
Pittsburgh Energy Tech Ctr.
P. 0. Box 10940
Pittsburgh, PA 15236

(3 - 1st Quality Reproducible Copies)

No.'s 412-892-4604

* Shipping Address:
Dept. Bldg.166, Cochran Mill
Rd., Pittsburgh, PA 15236

Receiving

REV 0O
08.14.90



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. O. 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. O. Box 193965
San Francisco, CA 94119-3965

FAX: (415) 768-0503

REV 0O
6-32 08.14.90



AMOCO PROJECT TEAM:

Naperville, IL

Naperville, IL

Exhibit 3
AMOCO PROJECT TEAM
ADDRESSES AND FAX NUMBERS

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

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
6-33 08.14.90
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Exhi*Z, §

SHIPPING MEMORANDUM

BECHTEL

ENGINEERS - CONSTRUCTORS

REFINERY & CHEMICAL DIV

P O BOX 2166

HMOUSTON. TEXAS 77001 TRANS. NO.
T0: JOB:
DATE:
FROM:
Orowing Service Section
NOTE: Attached are the following listed documents. Please receipt one
copy of this form ond return immediately. This is our record of
your having received the referenced documents.
Received By Date
COMMENTS: ! FILMS ' APP'D FOR CONST.
S I___
APP’
PRINTS D FOR PURCHASE
VELLUM | FOR APPROVAL
S
. ——
l SEPIA I 1 PRELUMINARY
|
! , OTHER
Qry. ORAWING/SPECIFICATION NO. REV. Qry. DRAWING SPECIFICATION NO.
S—
TETTER NO. PRINTING REF. NO. S—

*T0w =9C 2 VY




Exhibit 5

TYPICAL TRANSMITTAL FORMAT

D.0.E. COAL LIQUEFACTION
BASE LINE DESIGN AND SYSTEM ANALYSIS
CONTRACT NO. DE-AC22 90PC89857
BECHTEL JOB NO. 20952

DATE:

TO:

OFFICE: .

FAX NO.:

FROM:

PAGES OF .

MESSAGE:

FAX NO. 713-235-3037 HOUSTON

REV 1
08.14.90



6.3.5

REV 1

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.

08.14.90
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ATTACHMENT J

BECHTEL'’S BILLING SCHEDULE

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 01/04/91 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 05/26/91 05/30/91 06/07/91 06/26/91
JUN ’91 06/23/91 06/27/91 07/05/91 07/31/91
JUL '91 07/21/91 07/25/91 08/02/91 08/27/91
AUG 91 08/18/91 08/22/91 08/30/91 09/25/91
SEP '91 09/15/91 09/19/91 09/27/91 10/30/91
OCT '91 10/27/91 10/31/91 11/08/91 11/27/91
6-37
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ATTACHMENT K

BILLING INSTRUCTIONS
{Cost-Reimbursement Type Contracts)

Introduction. These instructions are provided for use by Contracters in the preparation and submission
of vouchers requesting reimbursement for work performed under cost-reimbursement 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.

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 B of these instructions) may be used provided the written consent of the Contracting

Officer is first obtained.

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 "1"}.

(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 "X" 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-31-1177

(Replaces -1176) 6-38



Billing Instructions (Cont’d)

Iv.

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.

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.

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

(Replaces -1176) 6-39



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 officer 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
08.14.90
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FORM 536
Attachment II-1 DOE 1332.1A
10-15-85%
l'IO.:M‘:&! faed VS DEPASTWENT QF ' <{AQY
NOTICE OF ENERGY RCoD PROJECT
APPROVID 2OA USE BY WG sarem
SMITHSONIAN SCIENCE INFORMATION IXCHANGE - Ty

1

Descripuve titig of worx . ] ‘
Design, Develcp, and Iizstrict Energistic Pilot Unit

2 Perlorming organization CoNtIon numoer 3 Contract or grant numoer ;
Work status ) New &) Comvmung [ “e—rarme DE-ACD1-82HQ21347

4 Contracior 3 ONNCIOE! INVES:GAION DICHCT —3"3G” 3~2 Jo2-ou3 wrierg work 3 Derformed ,
A. Name iLast. Fegt. MY _D00, Charieg M, 8 Phone FTS- .
¢ :::,e,::: ,",',Zf:,':""’s",,,,, JOCO Comstructior 3culevard Com. (703)-19€~-322 '

City __Anvp.ace State _ /A To £4299
S A Name of perrorming orgarizstion BKCS. Incorossated constracelion
Crgaaation

8 Mailing aadress (if diferent from 40 C Zsce only one code for TYPE OF ORGANIZATION PERFORMING RED

|

‘Ses nstructions): ;

cu () NP ST TA US XX G '

D Locanon where the work 18 Deng Der'or™ed '
|

£ Country sponsonng research

Supporung organuaton

A.Program division or office (Full na~e __ ASS:stan= Secretary for Frergistic Programe =~

8. Technical monitor (Last, Frst, Mi; __ H2135, ™.A. C. >-one: FTS. 489-2508
D. Adcress {if ditfersnt from DOE Hes. s . (2031- - .

€. Administrative monitor (Last, Frst, M) Saath, o.A.

. Project schedule
A. Start date _October 1981 8 Zxpected completion date June 1983
‘Mo Yeon ‘Morent Yewt
8. Funding in thousands of Collrs (FunGs edr e3ent SUOGEt JDHGILONS fOr ODETITING NG CIDNS equiIpMent)
2 T org ooaanove Coemt Y __ K% Nem VBB

A [ DOE Energistic Programs 5636 2828

8.1 DOF Energy Resaarch A720. 5219

C.

D. For DOE proects. enter budgetng ans reporbng cusssficaon code ____EC 0) 04: EC 05 08
€. interagency agreement (Specity unarg agency’
F Agency inhouss effort (Check if apoucadiel 8
G. EPA “pass-thvu” funding (Check ¢ acoicatre)

Note Fundng Secton viazsnon & 0oRone 08 Leows Rt Ameanca O ITE FIrtL Owect DEVINENTS COOCH STVE 3 sermend.
OIN QUIFINTEES ING OTNEY NG DrOY MG

‘electricity in the megawvatt range vith backup energy sources.

Descriptive summary of work 1Lamwt 10 200 worGs. NCLOE DOMCTIVE. S0OFOICN, SIS 1O GIte aNG thew BGrhr 3 ang )
expected product. Quantify where possdier. i
OBJECTIVE: Design and coastruct a pilot plant to provide power for heavy incuatrial and
commercial use with residual available fur residential use. The system is to generate

APPROMM: Devise an energistic unit which converts, stores, and recirculatss power
through a stap-up systea whach is cormeczad through the grid to a fuel driven qemerator
for no~break capability, together wvith cemtrols, checkpoints, cutlets, relays, and
distributors. The plant is expected 2o S self-sufficient for heating, air conditioming,
power, and lighting.

RESULTS 1O DATE: Basic plamt design zocp.ete. Surveys and excavation complets includisg
principal substructures vith grid bases. drains, filters, storage facilities, ete.

"0ff the shelf® procuremants ccaplete, s<ockpiles begun, plers and slabe for ground lewvel
emplaced, templates for first story .= s=sition.
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REV 1
08.14

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, 1i.e. Monday. Hence,
initial starting date is labelled May 14, 1990.

6.4.1 Overall sStudy 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 8Subtask 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 for 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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. This task as a level of effort task does not have actual
subtasks. It is the Project Management and Coordination task
l and includes the following five components:
‘\
e Project Management/Technical Coordination
I e Project Administration (Secretarial)
e Cost/Schedule - Project Start-up
l e Cost/Schedule - Monitoring
' e Miscellaneous Support
The subtask schedule for the above activities is shown in
' Figure 6-9.
i
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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)

2)

3)

4)

5)

6)

8)

9)

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

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.

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

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.

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.

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).

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

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.

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.WK1
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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 1,672 2,702
PROJECT ADMINISTRATION 1,130 1,672 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/LEGAL 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
DOEAS3. WK1
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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.

REV 1 6-70
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BECHTEL/AMOCO REPORTING SCHEDULE

Table 6-10

REV. 1

DOEASPEN.wk1
PAYROLL RECEIVE RECEIVE AMOCO SUBMIT
CLOSING LABOR OTHER DATA MONTHLY
DATE 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)

AUG '90 08/19/90 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 10/05/90
(Aug’'e0)

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
(Oct'90)

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

JAN 91 01/20/91 01/24/91 02/01/91 01/16/91 02/08/91
(Dec’90)

FEB '91 02/17/91 02/21/91 03/01/91 02/15/91 03/08/91
Van’91)

MAR 91 03/17/91 03/21/91 03/29/91 03/15/91 04/05/91
(Feb’91)

APR 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 06/14/91
(Apr'ot)

JUN '91 06/23/91 06/27/91 07/05/91 06/17/91 07/12/AH
(May’91)

JUL ’91 07/21/91 07/25/91 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 09/06/91
Wul'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

(Sep/Oct’'90)

(*) - 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.

6-71




DELIVERABLES

= = I v o 3 o e e ”\
) aﬂ#ﬁg&%ﬁ» o SRS, g e b s

3




7. DELIVERABLES

7.1 Monthly Reports

This report consists of the following three sections:

Management Status Report
Milestone Schedule Status Report

Cost Management Report

As agreed in the Kickoff 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
7.1.2
7.1.3
7.1.4
REV 1
08.14.90

Management Status Report

The Management Status Report for a developmental
study of this type consists of a discussion of
Program Activities by task. Such discussion for
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.

Milestone Status Report

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

Cost Management Report

This report also involves completing the required
form (DOE F 1332.9) as per contract. A copy of the
completed form for the May/June reporting period is
included herein as a sample.

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

Plans for Next

Scope Changes

Accomplishments Last Months

Month

Areas of Concern/Action Taken

Milestone Schedule Status Report - (Form F 1332.3)

e Discussion
e Recommendation

Cost Management Report -

e Discussion
e Recommendation

(Form F 1332.9)
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Quarterly Reports

This report consist of the following three sections:
e Technical Progress Report
e Key Personnel Staffing Report
e 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 1list 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.

08.14.90



TABLE 7-2

KEY PERSONNEL STAFFING REPORT FORMAT

Duration of Quarter:

Name of Key Person
Bechtel:

S. N. Habash
S. K. Poddar
D. E. Brockman
R. F. Earhart

E. J. Swain

Amoco:
A. B. Schachtschneider
S. J. Kramer

Arun Basu

- U0 N e s e e ‘I’l - ws am SN N aw

J. D. Fox
REV 1
08.14.90

From..cosececoeeelOceocccescscsos
Function % Time Spent

Project Manager
Technical Coordinator
Project Secretary
Process Manager

Support Facilities
Manager

Project Manager
Principal Investigator
Principal Investigator

Principal Investigator



SF 295

FORM APPR VLD OME NO.

SUMMARY SUBCONTRACT REPORT

(Report to be submitred quarterly. See Instructions on reverse) (Type or Print) 3090-0063
1. CONTRACTING AGENCY 2. AOMINISTERING AGENCY
3. OATE OF LAST QOVEIRNMENT REVIEW J4. REVIEWING AGEINCY 5. DUNS NO. € REPOAT SUBMITTED AS:
PRIME CON- SUBCON
TRACTOR TRACTOR D 8oT
¥ CORPORATION, COMPANY, OR SUSDIVISION COVEREO (Neme, 8. MAJOR PAOOUCTS OR SEAVICE LINES:
Gdrom. Z1p Qodes
[ N
&

CUMULATIVE COMMITMENTS

Subcontract and Purchase Commitments for the Period October 1, 19 through .19
CURRENT FISCAL YEAR (To dete) SAME PERIOD LAST YEAR
COMMITMENTS DOLLARS PERCENT OOLLARS PERCENT
9 TOTAL (Sum of ¢ ond §) 100 100
0. SMALL BUSINESS CONCEARNS
5. LARGE BUSINESS CONCERNS
10 SMALL DISADVANTAGED BUSINESS CONCERNS (28 N o7 9)
11 LABOR SURPLUS AREA CONCERNS 188%eft®
SUBCONTRACT GOAL ACHIEVEMENT
TUA A
GOALS N&g‘ SU‘OZS:#EAO:TS SJG‘(".‘O‘;#%gér :gu'ile VLE&OE NF
TRACTS ([s00)] GOALS DOLLARS -«

12. CONTRACTS WITH SMALL BUSINESS SUBCONTRACT GOALS

8. ACTIVE CONTRACTS

9. CONTRACTS COMPLETED THIS QUARTER WHICH MET GOALS

e CONTRACTS COMPLETED TIS QUAATER NOT MEETING GCALS
13 CONTRACTS WiITH SMALL DISADVANT 8US SUBCONTRACT GOALY

8. ACTIVE CONTRACTS

9. COMTRACTS COMPLETED THIS QUARTER WHICH METY QOALS

CCONTRALTS COMPLETED THIS QUAARTER NOT MEETING GOALS
14. REMARKXS lta(woﬂ narvelsve explanation 1f. (e) Zero w entered n Blocks ::ﬂ I

YW 8 Mmore (hen § percentage points below the percenl reporied '
current focel yoor & lower (hen the pc“"wu’louw for seme peviod last yewr.)

Ibl tAe percent entry m Block e Io' cur-
nv (¢) the pereent aatry tn Bloch 10 for

%
2
H
3

-.5

~NO,
fond Arve Code)

13. NAME ANO TITLE OF LIAISON OFFICER $1GNATURE DATE TCLEPHONE

16. NAME ANO TITLE OF APPAOVING OF FICIAL SIGNATUAE DATE
nere 734001.152.,8079 . 293302
PREVIOVS COITION USABLE o o 'o%“ W8 (atv. 1042

Proscsioee by
PAR (S0CFR) 33.21M00



INSTRUCTIONS

GUNMNERAL INSTRUCTIONS
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{ of Minotily Smatt Dusiness and Caphat Ownershie

3 lJn- Administration will snfwer Inauiriey
from prime cOMIICIONs and others relstiveg 16 (Re clam of Sligiples and ha
fnal SUIRarRy 10 SE10rMING ING ¢1igBiRY 0f § CONCIrA 10 Do S83NITS &
8 Il S WNLIge ¢ Dusinese.

3 Commerctl Products A productt 100 N A RINIS quumu. te
ln generyl public and/or mumy [} uuomhu €atsi0g Or Market priced.

4 Commitments 85 umed harein i3 Gefined 20 SUrchase or0er,
smendment, o other legat o.uuuon oncmn .v lht opomu cOrPare.
tien, cmav. o Ndivuon for goods ane -ncu Be recoived by tne
190rTIng 087 90s M IGA, COMPENY, 87 Jubdint

§. Oirett Commit ments 370 IROES whiCh /e identifieg with 1Re oong
e P T N e T ]
ogucts )
Product

6. Ingirect Commitments 510 (hoie whikh, Decause of Incyrrence fer com-

MOA O 1OINI PuTBaes, 70 NOL WanLiItied WA specific GOowrnment COA-

L18C18; 1Mt Swards o7 6 retated 190 Qowrnment contrect parfor mance dut 18-

MOIR Tor 2I1OCH JON 2fter IR Ct werds Adve BeRn Selermined and ¢ Nt ifed
10 specific Goverament cONtICTS.

7. A epatinct 18 CONNIGTel 10 DO COMPICIOE when (NG suePIiNY OF MY HCES
which 878 (0Qureg L0 BE 00IIvEral wnger the cONtract Rave Boon Provided
1o the Goverament.
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TABLE 7-3
QUARTERLY REPORT FORMAT

° Introduction
® Summary
. Technical Progress Report (Activities by Task)

Task Number
e Accomplishments For The Quarter
¢ Plans For Next Quarter
e Areas of Concern/Action Taken
e Scope Change
° Key Personnel Staffing Report

° Subcontracting Report For Individual Contracts
(Form SF 294)

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

7.3.1 Ssubcontracting 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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SF 294

SUBCONTRACTING REPORT FOR INDIVIDUAL CONTRACTS
somiannually, See back of form for instructions)

FORM APPAOVEOD OME NO.

30900052

* (Report to be sdmitted
1 REPORTING PERIOO
FROM (Detel 10 (Date)

3. ACPOAT NO,

}.TV“.O' CONTRACY

D PRIME D
CONTRACY SUBCONTRACY

o, OATE SLemiTTEOD

GENERAL INFORMATION

3. AGENCYAONTRACTON AWARDING CONTRALT (Newe & Addrews)

S PRLE CORTRATY WO (And Subeonivart Ne..  wwplicdle]

1. ALPOATING CONTRACTON (Neme ond Addrem)

T FANIR CAX O[3 5GRE NS, W eeliceblej

10. ADMINITTERING ASTNCY

. DATEL OF T AN A4
[}] Vi VAST GOVEANMEN

13. REVIEWING AGENCY

N L P [ A R VT O [recoAis BOLLARS _[PeRcent
SLSMALL BUSINESS CONCERNS
S SMALL DISAD, BUSINESS CONCERNS
SUSCONTRACLT AND PURCHASE COMMITMENTS
THIS REPORTING PERIOD CUMULATIVE
COMMITMENTS OOLLAARS PEACENT OOLLARS PERCENT
16. TOTAL DIRECT SUBCONTRACT COMMITMENTS (Sum of e & B2 100 100
o TOTAL SMALL BUSINESS CONCEANS
11) SMALL DISAOVANTAGED PUSINESS CONCERNS (% of 18)
(2) OTHER SMALL BUSINESS CONCERNS e i®)
9. LARGE BUSINESS CONCEANS melil)
17 TOTAL INDIRECT COMMITMENTS (Bum of ¢ & 8
8 TOTAL SMALL BUSINESS COMCRANS
(3) SMALL DISADVANTAGED SUSINESS CONCERNS (S of I7)
(2) OTHER SMALL BUSINESS CONCERNS WX AL
9. LARGE PUSINESS CONCERNS e/ I .
18, ACMARKS:
. .
TN wgs L 0! % s&e’mso' THE INODIVIDUAL uqe'urulll &t‘h:g.l"n'o
30, TV TH < NANME ARG TITCE OF THE AFPROVING SIGNATUAE
QFFICEA
mvrml&l'%-:g:‘ ot 194102 w.:.lg &N 284 (ACV. 1009
PAR (48 CFR)3).21%0)
7-11



NSTAUCT IONS

GENEARAL INSTRUCTIONS
1. This reporting form is prescribad for yse in the collection of pbcontract
Gets from st Federsl contisctons 8nd mubc ontracton which, to the

Smelt Businem Act of 1958, m amended by Pblic Law 95507, sre re

Quired to matilh plang for ROCONICIING with smefl end smell drsdven-

wged D corcerng. Reports el be admitted t0 the contracting

otficer mmisnrwaily a5 of Merch 31 snd Septembder 30, o8 well as 81 cON

wact completion. This report & dus Dy the 29¢h day of 1he moneh followng

the closs of the reporting pariods, in accordance with ingtructions contaned
he coNtract or sbcontract, of 88 directed by the contrecting officer,

n
2. This report is Aot requiced 0 be submittad by smell business concarne,
3. This report s not required for commerciel produc ts for which ¢ comoany-

wide eneusl plan has bieen epproved. The Summery Subcontract Report is
for commerciel products in sccordence with the instnuctions on

ubeontract and purchase commi performance with-

Pacific birnds will be included in s report.

SPECIFIC INSTRUCTIONS

ITEM! -~ Sostify the period covered by this report (s.g.. April 1, 1981 -
Septeroer 30, 1981). . .

ITEM2 - Soscify the squentisl recort cowering this contract. The initlal
report shail be identited a8 Report Numder 1. Add “Fingl Re-
$ON” for the st repont Bing made,

ITEMI - Soscify whether this report covers either 8 Prime Contract
Swerded by 8 Federsi Depertmant or Agency or 8 Subcontract
owarded Dy & Feders! prirme ¢ ontractor of abCONractor.

ITEMS - Emw the name ond aidress of the Federal Department or
Agency o Prime Contracior awerding the Prime or Subcon.
trecs.

ITEME - Entw the prime contract Aumber. if this report covers & ab-

oNect. emter BOth e prime contract and audcontract
fumbens.

ITEM? ~ Emer the neme and sddrem of the Prime Contractor or Sud-
CONractor subminting 1he report.

ITEMS -~ Enter the Busirem Claam fication Code as follows :
Code Definition

[V ] Large Gusirem

L 4 NonProfit Organizstion (inchading Educationel
lrsttutione).

ITEMS - Enter Dun and Bradstrem  Univerml Nurrdering  System
{OUNS) nurmter (1f sveilable).

ITEM 10 ~ ioentity Federsd agency sdminiswring the contract For
Depertment of ODeterwe, denuty aporcoriam military cepert-
ment. i .. Army, Nawy, Aic Forca, or Defenes Logmics Agency.
Cwilisn agancies shauld e idenufisd s nowd i the conact
Serard document: i.6., NASA, DOE, GSA, HHS, SBA, ete.

ITEM 11 & 12 = Enter the date of the Last formal surveillancs revvew con-
Sucted Oy the cognuant Depertment or Agency Smell end Die
dwnuges Bunem Specislist or other revew personnel. For
000. atio iuntity e milimry deperiment or Detenss Con
vact Admunistr ation Service, 88 a00r 0OrieNe, That condhcted
the review. In thass cases where e Smell Busi nes Admunutry
HOM CONALCTS 113 Own review, show the date and “SBA™,

ITEM 13 < Soscify the face vahue of the Prime or Subcontract coversd by
s report.  If the weiue changss, the face welue thall be ag-
sted accordingly.

ITEM 14 - Emer the mtimased Gollr value of ROCONtract and purchase
COMm e nts 58 38t forth i The Subcontrect Plan.

ITEM 13 - Soscify m the aooraoriste biocks the doilar smount and per-
cont of he MOOrIINg CONTacIorNs towl RDCONTact Bwardy
Cortraciudlly agreed woOn 88 gashs for RDCONITACING wigh
Small Busnem and Small Diadventaged Businem concerng.
NOTE Should e onpne qosls sgresd wPON Bt contract
St Gt Do S1ther wnCrassed o Gecreased 88 § rensit of § contract
MO ation, the amount of 1he revised gosis shall be mdicsted,

s trrents lnvolving
U.S., is posemions, Puerio Rico, snd the Trust Territory of the -

ITEM 16 — Soscity in the sppvooriate block the total amount of ot greect
MDCONLract Commitments end the Golllr amount snd pevcent.
90 of the Wl pleced with The BOCONraCTOr Classi 1icat 2 1.
dicates i 3 and b, Doth for ths period nd cumulatee D5 not
Include in the report Purchese COMMUIMENTS MATE 1N 5, 0POrY
of commercisl tusiness being performed by reponting contrac-
tor,

ITEM 17 < Comolete item 17 only if Indirect Contract commitmnents were
in_ssteblishing the smetl and smell d:8a3vantaged ous:-
nm gosls for the contract being reponed. Soecily n the 8>
progr iste Diock the owl dliocsbis doller smount of i~grect
commitments and the doller emount snd percentage of the
total placed wnth the subcontractor cleasfications ingiCated 1o

1), a{2), snd B, botn for this perod and cumuistive.

ITEM 18 — Enter any remerks. If the gosis were not met, expiain why on

e final report,

ITEM 19 =~ Enter neme and title of compeny Individy ol responsidie for 8d-
ministering contract.

ITEM 20 — The sporoving officer shelt be the mnior of ficisl of the com.
pany, divinon, or addmsion (plant or profit center) respons:-
tie for contract performance.

OEFINITIONS

1. A Small Businems Concern Is § concern that meets the pertinent crileria
ostablished by the Smell Busines Adminatration,

2. () A Smelt Disadventaged Businem mesn sny small Dusiness concern.

(1) which s st least 51 por contum owned By one Or more socially
ond economically disadventaged indmdusie: or, 1 the cass of any pudixcly:
Owned Dusiness, at lesst 31 per contum of the 510k of which i owned By
0Nt of Mmore soc islly and economically disadventsged indmdusis. and

{2) whom

Management ond dally Dusiness operations are con-
trotled By one oy moce of such indimdusis.

) The contractor shell presume thet socislly snd sconomicaily died-
wntaged indmdusls inchude Black Amaricans, Mitosne Amercang. Native
Amercars, Augn-Pacific Americans. and other minoritses. Of any 0ther -
dividus! found 10 be disadveraged by the Smail Business Adminisiration
pursant 10 Section 8lal of the Smeli Businem Act. “"Native Amer<ans”
lnciude American Indisns, Eshimos, Alevts. and natve Hawenens ' Asign-
Pacific Americons™ Include US. citirens whose orging are from Jaocen
China. the Priicoines. Vietnem, Kores, Semos, Guam, the Trust Temritory
of the Pacific lslends, Northern Marisnas. Lacs, Cambodis. 879 Tarwan.

(¢} Contracion acting In good taith may refy on written recr mentstions
by their ADCONTTICIONs cartifying thew matus a8 sither 3 small Dusiness CON.
Corn or & ymall Dusiness Concern owned and controiiad Dy 30¢ ity and Kco
nomealty disadvantaged indmdusis.

{d) The Office of Minority Smel! Business and Caostal Ownershio Oevei-
ocpment n the Smalt Business ASministration will antwe” 1nQuires from
Orime CONractons end others relative 10 the class of oligpbies gnd hag tingl
thority 10 determing the efigdality of & concern 10 e dengnated » 8
mall duadvantaged busines.

3. Commarcial Products mesns oroducts 50 In SLDTIANLiE: QuUaNtites 10 the
99neral public 3nd/or INGustry at esLadinhed Cataiog of Mmarket price

4. Commitments & used hersin & defined ae o CONraCT, Durchase orde” .
STendment. of othar legal obIgetion sxecuted Dy the ROOMLING COPDTALION,
Comoany, of WOImMLon for oot D 1rvices 10 De recsived Oy the report.
ing COrporetion. COMPeny, of wbdvaon.

S Direct Cammutments are those which are Sentil.ed with e performenc e
of 8 10ecitic QOvernment contract. nchuding 91aCad DaT1s of pwaras fur

rateral whch 1 10 D8 INCOIPOrted O DraduCs UNOE MOre than O0Ae
Government contract.

8. Indirect Commitrments are thoM which, Decauss of InCurTence ‘o0 cor
MON Of 10Nt DUZDOEEE, 78 NOL WINLINED wail 10K GOverAmeay ¢or
Uacts. thess sarch are reiated 10 Government contract oerformance b.*
reman 1or MIOCAHON SMEr Girect Pwarcs Aave Degn CNErMned NG e,
fed 10 10ecitc Goverament contracts.
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Topical Task Reports

As agreed in our Kickoff Meeting the topical reports are the
same as the final 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.

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.

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.

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 0S/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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8. BASELINE CONFIGURATION
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 factor for 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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PRELIMINARY TABLE OF CONTENTS
Project Procedures Booklet

i
9. APPENDIX/PROJECT PROCEDURE BOOKLET
I LIST OF CONTENTS
9.1 General

l A Project Procedures
I 2 Correspondence

3 Meeting Notes
I 4 Conference Notes
l 5 Action List

6 Distribution of Reports and Documents
. 7 Project Files
l 8 Weekly Activity Reports

9 Quarterly Reports
I .10 Monthly Reports
l .11 Topical/Task Reports

9.2 Project Controls

I 1 Cost and Schedule Control

2 Trend Control
I 3 Change Control
l 4 Bi-weekly Manhour Monitoring

9.3 Engineering

l' A Numbering System
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