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EPRI PERSPECTIVE 

PROJECT DESCRIPTION 

Although numerous isolated evaluations of coal liquefaction processes have been 
published, comparison between individual studies is difficult and often subject to 
considerable judgment. Generally the evaluations are developed on different or 
incompletely defined bases, cost estimating procedures are not necessarily consis- 
tent, and the detail of process design varies from study to study. 

This study under RP1658-I has undertaken consistent evaluations of the H-Coal 
process charging both Illinois No. 6 and Wyodak coals as examples of direct coal 
liquefaction and the Lurgi methanol process charging Illinois No. 6 coal as an 
example of indirect coal liquefaction. 

The H-Coal process was developed by Hydrocarbon Research, Inc. (HRI). This study 
considers operation in the Syncrude mode in which coal is converted to clean distil- 
late products by direct hydrogenation. The H-Coal conversion process was most 
recently demonstrated in a 200 to 600 ton/day pilot plant at Catlettsburg~ Kentucky. 

The Lurgi low-pressure methanol synthesis process has been in commercial operation 
for a number of years, and twenty-one plants are currently on stream or under con- 
struction. In this case, however 9 synthesis gas to the Lurgl plant is derived from 
a Texaco coal gasification plant. Several projects are now demonstrating the Texaco 
process or are presently under construction. 

Based on technical information provided by HRI, Texaco, and Lurgi9 the reaction 
sections of each plant were designed and the various effluent treating and offsite 
facilities necessary to provide for a completely self-contained project were also 
included. The H-Coal distillates were upgraded to marketable products as required. 
From estimates of capital and operating costs a detailed financial analysis was 
developed with the use of the Engineering and Economic Evaluations Department's 
discounted cash flow program. 

PROJECT OBJECTIVES 

The objectives of this project were to compare two approaches to coal liquefaction 
on a consistent design basis and to assess the effect of various financing methods 
on product costs. The project would also assist EPRI in maklng research choices by 
providing a financial basis for comparison with new developments and alternative 
p r o c e s s e s .  

PROJECT RESULTS 

The results of this study are summarized in the table below. 

Comparison of Illinois No. 6 and Wyodak Coals as H-Coal feedstocks indicates: 

The production of gasoline and heavier distillate products is approx- 
imately the same in each case, but Illinois No. 6 coal yields an 
additional quantity of propane and butane LPG products. 
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The specific (per FOE bbl/sd gasoline and heavier products) quantity 
of Wyodak coal required is about 40% greater owing to its higher 
moisture and oxygen content. 

The specific capital requirement for the Wyodak case is about 24% 
higher since (I) additional reactor trains are required9 (2) hydrogen 
consumption is higher (higher oxygen content)~ (3) hydrogen 
production by reforming of light hydrocarbons is required to 
supplement gasification of vacuum tower bottoms~ and (4) supplemental 
drying facilities and fuel are required to handle the higher moisture 
content. 

The thermal efficiency of the Wyodak case is lower as a result of 
these factors. 

Comparison of H-Coal and Methanol Synthesis from Illinois No. 6 coal indicates: 

Production of liquid products is about 4% greater for the methanol 
plant as designed~ but, as above~ the H-Coal plant produces 
additional fuel as propane and butane LPG. 

The specific coal requirement for the methanol plant is about 11% 
greater. 

The specific capital requirement for the methanol plant is about 6% 
greater. 

The thermal efficiency for methanol production is lower in part owing 
to the large hydrogen requirement and the use of a conservative coal 
slurry concentration (60% solids) to the gasifier. It is also 
estimated that the successful development of a high-temperature heat 
recovery system for the gasification unit would increase the methanol 
plant efficiency about 5 percentage points. 

It is clear from the accompanying comparison table that none of the base cases would 
be economically attractive to the nonregulated producer. For these presently 
uneconomic processes, some form of financial incentive appears mandatory. The 
following table illustrates the effect of several financial incentives on Case HE: 

Nonregulated Starting Price--Case HE 

F{nancing Method 

100% Equity-Base Case 

75% Debt Financing @ 12% Interest 

Mid-1982 $/106 Btu 

9.06 

6.50 

Expensing of Investment During Construction 
--100% Equity 
--50% Debt @ 12% Interest 

7.72 
6.01 

For comparison, the market value of case HE products was estimated to be $6.80/106 
Btu (mid-1982 prices). 

The levelized prices calculated for a regulated utility producer are substantially 
lower than the starting price for the nonregulated producer and, indeed~ would 
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COMPARISON OF PROCESSES 

Case 

Process H-Coal 

Coal Feed 
st/sd a (As Received) 

Gasoline and Heavier Liquid 
Product Yield~ bbl/sd (FOE) b 

Total Fuel Product Yield, bbl/sd (FOE) 

Total Capital Requirement c 

--Mid-1982 $106 

--$/(FOE bbl Gasoline and Heavier 
Liquid Product/sd) 

Thermal Efficiency, % 

Nonregulated Producer-Base Case 

--Starting Price d , Mid 1982 $/106Btu 

Regulated Producer-Base Case 

--Levelized Price, Mid-1982 $/106 Btu 

--Required Selling Price, 
Mid-1982 $/106 Btu 

First Year (1990) 
Third Year (1992) 
Thirtieth Year (2019) 

HE HW CM 

H-Coal H-Coal Lurgi Methanol 

111inois No. 6 Wyodak Illinois No. 6 
21,891 30,960 25,418 

50,031 50,396 52,209 

58,154 50,396 52,209 

2,813 3,524 3,122 

56,225 699926 59,798 

69.7 59.6 53.9 

9.06 10.46 10.94 

5.78 5.66 6.88 

9.55 ii.26 ii.54 
7.91 8.85 9.51 
4.53 3.73 5.36 

a Short tons/stream day (a day at design capacity). 

b Fuel oll equivalent barrel = 5.85 x 106 Btu (HHV). 

c Excluding AFDC. The estimates assume mature plant construction. 

d The starting price escalated at the general inflation rate which gives the 
same return on investment as the calculated year-by-year or levelized revenue 

requirements. 
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represent s saving over the life of the plant. Nevertheless, the annual cost of 
production, as the table indicates, is substantially higher than the marketplace 
during the early years. Thus, the regulated utility owner may have a problem in 
recovering costs during this period. 

William S. Reveal, Project Manager 
Advanced Power Systems Division 

viii 

Y 

i 

'7~ ~ ~ 



ACKNOWLEDGmeNTS 

We wish to recognize those persons who have been contributors to this study. 
are: 

R. Bauer 
D. Gosar 
S. Harada 
W. Johnson 
C. Jones 
M. Karafian 
J. King 
J. Shaw 

ix 

They 



! CONTENTS 

I 

I } 

T 

Section 

I INTRODUCTION 

2 SUMMARY AND DISCUSSION 

3 BASIS FOR DESIGN 

4 MATERIAL AND ENERGY BALANCES 

H-Coal Case HE - Illinois Coal 
H-Coal Case HW- Wyodak Coal 
Lurgi Methanol Case CM - Illinois Coal 

PLANT DESCRIPTION - CASE HE 

General 
List of Process Units and Sections 
Unit I00 
Unit 200 
Unit 300 
Unit 400 
Unit 500 
Unit 600 
Unit 700 
Unit 800 
Unit 900 
Unit 1000 
Unit II00 
Unit 1200 
Unit 1300 
Unit 1400 
Unit 1500 
Unit 1600 

- Coal Preparation 
- Coal Liquefaction 
- Light Ends Processing 
- Hydrogen Plant 
- Oxygen Plant 
- Emission Control 
- Effluent Control 
- Tank Storage 
- Refrigeration 
- Power Generation 
- Cooling Water System 
- Utility and Steam Summary 
- Water Management 
- Flare System 
- Buildings 
- Common Facilities 

6 PLANT DESCRIPTION - CASE HW 

General 
List of Process Units and Sections 
Unit I00 - Coal Preparation 
Unit 200 - Coal Liquefaction 
Unit 300 - Light Ends Processing 
Unit 400 - Hydrogen Plant 
Unit 500 - Oxygen Plant 
Unit 600 - Emission Control 
Unit 700 - Effluent Control 
Unit 800 - Tank Storage 
Unit 900 - Refrigeration 

xi 

I-I 

2-1 

3-1 

4-1 

4-1 
4-7 
4-12 

5-1 

5-1 
5-2 
5-5 
5-14 
5-59 
5-66 
5-77 
5-80 
5-85 
5-90 
5-93 
5-95 
5-99 
5-99 
5-103 
5-107 
5-108 
5-109 

6-1 

6-I 
6-2 
6-5 
6-14 
6-50 
6-54 
6-69 
6-72 
6-76 
6-80 
6-83 



Section 

6 (Continued) 

Unit I000 - Power Generation 
Unit II00 - Cooling Water System 
Unit 1200 - Utility and Steam Summary 
Unit 1300 - Water Management 
Unit 1400 - Flare System 
Unit 1500 - Buildings 
Unit 1600 - Common Facilities 

7 PLANT DESCRIPTION - CASE CM 

General 
List of Process Areas 
Overall Material Balance 
Overall Utility Balance 
Area 100 - Coal Preparation 
Area 200 
Area 300 
Area 400 
Area 500 
Area 600 
Area 700 
Area 800 
Area 900 
Area 1000 
Area If00 
Area 1200 
Area 1300 
Area 1400 
Area 1500 
Area 1600 

- Slurry Preparation 
- Air Separation Plant 
- Coal Gasification 
- CO Shift and Heat Recovery 
- Acid Gas Removal (Rectisol) 
- Sulfur Recovery (Claus) 
- Tail Gas Treating (SCOT) 
- Methanol Synthesis 
- Power Generation 
- Cooling Water System 
- Tank Storage 
- Water Management 
- Flare System 
- Buildings 
- Common Facilities 

8 CAPITAL COST ESTIMATES AND ECONOMIC ANALYSIS 

Introduction 
Project Capital and Operating Cost Estimating Bases 
Capital Cost Estimates 
Plant Operating Costs 
Production Costs 

APPENDIX A COMPUTER RESULTS FOR ECONOMIC ANALYSIS 

xii 

6-85 
6-85 
6-89 
6-93 
6-97 
6-97 
6-98 

7-1 

7-I 
7-2 
7-5 
7-8 
7'10 
7-10 
7-14 
7-16 
7-19 
7-24 
7-24 
7-25 
7-25 
7-30 
7-35 
7-35 
7-37 
7-41 
7-41 
7-41 

8-1 

8-1 
8-3 
8-14 
8-22 
8-26 

A-1 



Diagram 

75-DI 

75-D2 

75-D20 

75-DI 

75-B1 

75-B2 

75-D5 

75-D6 

75-AI 

75-B8 

5-I 

5-2 

5-3 

5-4 

5-5 

FLOW DIAGRAHS 

Overall Block Flow Diagram - H-Coal Liquefaction 
Process - Illinois Coal Case BE 

Overall 
Process 

Overall 
Case CM 

Block Flow Diagram - H-Coal Liquefaction 

- Wyodak Coal Case HW 

Block Flow Diagram - Coal to Methanol - 

Overall Block Flow Diagram - H-Coal Liquefaction 
Process - Illinois Coal Case HE 

Process Flow Diagram - Coal Unloading and Crushing 

Unit I00 - Case HE 

Process Flow Diagram - Coal Drying and Grinding 

Unit I00 - Case HE 

Process Flow Diagram - H-Coal Liquefaction Case BE 
Section 201 - Coal Hydrogenation 
Section 202 - Effluent Separation 

Process Flow Diagram - H-Coal Liquefaction Case BE 
Section 203 - Fractionation 

Process Flow Diagram - H-Coal Catalyst 
Addition and Withdrawal System Unit 201 

Block Flow Diagram - Overall 
Unit 200 - Case BE 

Block Flow Diagram - Amine and Cryogenic Plants 
Sections 204, 205 - Case HE 

Block Flow Diagram - Product Upgrading 
Sections 206, 207, 208 - Case BE 

Block Flow Diagram - DGAAmine and LPG Recovery 
Plants Sections 301, 302 - Case HE 

Block Flow Diagram - Hydrogen Plant 
Sections 401, 402, 403 - Case BE 

Block Flow Diagram - Oxygen Plant 
Unit 500 - Case BE 

xiii 

2-3 

2-5 

2-7 

5-3 

5-7 

5-8 

5-21 

5-23 

5-25 

5-44 

5-49 

5-57 

5-61 

5-69 

5-78 



Di_.•ram 

5-6 

5-7 

75-D15 

75-DII 

75-D13 

75-D2 

75-B3 

75-B4 

75-B5 

75-D7 

75-D8 

75-B9 

6-1 

6-2 

6-3 

6-4 

6-5 

6-6 

Block Flow Diagram - Emission Control 
Sections 601, 602, 603 - Case HE 

Block Flow Diagram - Effluent Control 

Sections 701, 702, 703 - Case HE 

Process Flow Diagram - Power Generation 

H-Coal Illinois - Case HE 
Unit I000 

Block Flow Diagram - Steam Balance 
H-Coal Illinois - Case HE 

Unit 1200 

Block Flow Diagram - Water Management 
H-Coal Illinois - Case HE 

Unit 1300 

Overall Block Flow Diagram - H-Coal Liquefaction 

Process - Wyodak Coal Case HW 

Process Flow Diagram - Coal Receiving and Crushing 

Unit I00 - Case HW 

Process Flow Diagram - Coal Drying and Grinding 

Unit I00 - Case HW 

Process Flow Diagram - Coal Drying and Grinding 

Section I00 - Case HW 

Process Flow Diagram - H-Coal Liquefaction Case HW 

Section 201 - Coal Hydrogenation 
Section 202 - Effluent Separation 

Process Flow Diagram - H-Coal Liquefaction Case KW 

Section 203 - Fractionation 

Block Flow Diagram - Overall 
Unit 200 - Case HW 

Block Flow Diagram - Amine and Cryogenic Plants 

Sections 204, 205 - Case }{W 

Block Flow Diagram - Product Upgrading 
Sections 206, 207, 208 - Case HW 

Block Flow Diagram 
Section 301 - Case 

Block Flow Diagram 
Sections 401, 402, 

- DGAAmine Plant 

HW 

- Hydrogen Plant (Texaco) 

403 - Case }lW 

Block Flow Diagram - Hydrogen Plant 
Sections 405, 406 - Case HW 

Block Flow Diagram - Oxygen Plant 

Unit 500 - Case }{W 

5-82 

5-87 

5-97 

5-101 

5-105 

6-3 

6-6 

6-7 

6-8 

6-17 

6-19 

6-39 

6-43 

6-48 

6-51 

6-56 

6-57 

6-70 

xiv 



i Diagram 

6-7 

6-8 

75-D16 

75-D12 

75-D14 

75-D20 

75-B10 

75-B11 

75-A3 

75-D22 

75-D23 

75-D24 

~i' 75-D25 

A'I 

~.~ 

i 

Block Flow Diagram - Emissions Control 
Sections 601, 602, 603 - Case HW 

Block Flow Diagram - Effluent Control 
Sections 701, 702, 703 - Case HW 

Process Flow Diagram - Power Generation 
H-Coal Wyodak - Case HW 
Unit I000 

Block Flow Diagram - Steam Balance 
H-Coal Wyodak - Case HW 
Unit 1200 

Block Flow Diagram - Water Management 
H-Coal Wyodak - Case HW 
Unit 1300 

Overall Block Flow Diagram 
Coal to Methanol - Case CM 

Process Flow Diagram - Coal Unloading and Crushing 
Area i00 - Case CM 

Process Flow Diagram - Coal Grinding and Slurrying 
Area I00 - Case CM 

Process Flow Diagram 
Texaco Coal Gasification Process 
Area 400 - Case CM 

Process Flow Diagram 
CO Shift and Synthesis Gas Cooling 
Area 500 - Case CH 

Process Flow Diagram - Methanol Unit 
Area 900 - Case CM 

Process Flow Diagram 
Power Generation 
Area I000 - Case CM 

Block Flow Diagram 
Water System - Coal to Hethanol 
Case CM 

Discounted  Cash Flow Model 

6-73 

6-77 

6-87 

6-91 

6-95 

7-3 

7-11 

7-12 

7-17 

7-21 

7-27 

7-31 

7-39 

A-6 

XV 



Table 

2-1 

2-2 

2-3 

2-4 

2-5 

2-6 

2-7 

2-8 

2-9 

2-10 

3-1 

3-2 

3-3 

3-4 

4-1 

TABLES 

A, 
B. 

Capital and Products Summary - Case HE 
Operating Costs and Credits Summary - Case BE, 
100% Annual Capacity Factor 

A, 
B. 

Capital and Products Summary - Case }{W 
Operating Costs and Credits Summary - Case HW, 
100% Annual Capacity Factor 

A. Capital and Products Summary - Case CM 
B. Operating Costs and Credits Summary - Case CM, 

100% Annual Capacity Factor 

Plant Investment and Required Product Selling Prices 
Nonregulated Producer 

Plant Investment and Required Product Selling Prices 
Regulated Producer - Investor-Owned Utility 

Mid-1982 Production Costs 
H-Coal Illinois - Case HE 
Nonregulated Producer 

H-Coal Direct Liquefaction 
Comparison of Illinois No. 6 and Wyodak Coals 
Nonregu[ated Producer 

Comparison of H-Coal Direct Liquefaction With Indirect 
Liquefaction (Methanol) 
Basis: Illinois No. 6 Coal~ Nonregulated Producer 

Normalized H-Coal Reactor Yields Basis 
lllinois No. 6 Coal 

Normalized H-Coal Reactor Yields Basis 
Wyodak Coal 

Yield Structure for the H-Coal Liquefaction Process 

Synthesis Gas Compositions - Coal-to-Methanol Process 

Coal Analysis 

Site Conditions 

Feed and Product Summary, H-Coal Case HE 

xvii 

Page 

2-10 

2-11 

2-12 

2-13 

2-14 

2-15 

2-18 

2-19 

2-20 

2-22 

2-24 

2-26 

2-27 

3-3 

3-4 

3-5 

3-6 

4-3 



Table 

4-2 

4-3 

4-4 

4-5 

4-6 

4-7 

4-8 

4-9 

4-10 

4-II 

4-12 

5-I 

5-2 

5-3 

5-4 

5-5 

5-6 

5-7 

5~8 

5-9 

5-10 

5-11 

5-12 

Product Inspection, H-Coal (Illinois) Case HE 

Thermal Efficiency Calculation, H-Coal Case fie 

Overall Energy Balance, Case HE 

Feed and Product Summary, H-Coal Case HW 

Product Inspection, H-Coal (Wyodak) Case HW 

Thermal Efficiency Calculation, H-Coal Case HW 

Overall Energy Balance, Case HW 

Feed and Product Summary, Coal to Methanol - Case CM 

Methanol Product Analysis, Coal to Methanol - Case CM 

Thermal Efficiency Calculation, Coal to Methanol - 

Case CM 

Energy Balance, Coal to Methanol - Case CM 

List of Processing Units, Case HE - Illinois Coal 

Equipment List Unit 100 
Coal Preparation - Case HE 

Material Summary Unit I00 
Coal Preparation - Case HE 

Equipment List Unit 200 
Sections 201, 202, 203 - Case HE 

Equipment Specifications 
Unit 200 - Case HE 

Overall Material Balance Unit 200 

Case HE 

Material Balance - Amine and Cryogenic Plants 

Sections 204, 205 - Case HE 

Equipment List Unit 200 - Amine and Cryogenic Plants 

Sections 204, 205 - Case HE 

Material Balance - Product Upgrading 
Sections 206, 207, 208 - Case HE 

Material Balance - DGA Amine and LPG Recovery Plants 

Sections 301, 302 - Case HE 

Equipment List Unit 300 - DGA Amine and LPG Recovery 

Plants, Sections 301, 302 - Case HE 

Feed Stream Analysis - Hydrogen Plant 

Section 401 - Case HE 

xviii 

4-4 

4-5 

4-6 

4-8 

4-9 

4-10 

4-11 

4-13 

4-14 

4-15 

4-16 

5-2 

5-9 

5-13 

5-26 

5-32 

5-45 

5-50 

5-51 

5-58 

5-62 

5-64 

5-70 



i! 
Table 

5-13 

5-14 

5-15 

5-16  

5-17 

5-18  

5- 19 

5-20 

5-21 

5-22 

5-23 

5-24 

6-I 

6-2 

6-3 

6-4 

6-5 

6-6 

Material Balance - Gasification 
Section 401 - Case HE 

Material Balance - Hydrogen Plant 
CO Shift and Acid Gas Removal 
Sections 402, 403 - Case HE 

Equipment List Unit 400 - Hydrogen Plant 
Sections 401, 402, 403 - Case HE 

Equipment List Unit 500 - Oxygen Plant 
Case 1~ 

M a t e r i a l  B a l a n c e  U n i t  500 - Oxygen P l a n t  
Case HE 

Material Balance - Emission Control 
Claus, SCOT, and Sulfur Flaking Plants 
Sections 601, 602, 603 - Case HE 

Equipment List Unit 600 
Claus, SCOT, and Sulfur Flaking Plants 
Sections 601, 602, 603 - Case HE 

Material Balance - Effluent Control 
Sections 701, 702, 703 - Case HE 

Equipment List Unit 700 - Effluent Control 
Sections 701, 702, 703 - Case HE 

Equipment List Unit 800 
Tank Storage - Case HE 

Equipment List Unit 900 
Refrigeration - Case lie 

Overall Utility Sun~ary 
Case lIE 

L i s t  o f  P r o c e s s i n g  U n i t s  - Case }54 

E q u i p m e n t  L i s t  U n i t  100 
Coal  P r e p a r a t i o n  - Case }IW 

M a t e r i a l  Summary U n i t  100 
Coal  P r e p a r a t i o n  - Case  }54 

Equipment List Unit 200 
Sections 201, 202, 203 - Case HW 

Equipment Specifications 
Unit 200 - Case HW 

Overall Material Balance Unit 200 
Case HW 

Page 

5-71 

5-72 

5-73 

5-79 

5-79 

5-83 

5-84 

5-88 

5-89 

5-91 

5-94 

5-100 

6-2 

6-9 

6-13 

6-21 

6-27 

6-40 

xix 



Table 

6-7 Material Balance - Amine and Cryogenic Plants 
Sections 204, 205 - Case HW 6-44 

6-8 Equipment List Unit 200 - Amine and Cryogenic Plants 

Sections 204, 205 - Case HW 6-45 

6-9 Material Balance - Product Upgrading 
Sections 206, 207, 208 - Case HW 6-49 

6-10 Material Balance - DGA Amine Plant 
Section 301 - Case HW 6-52 

6-11 Equipment List Unit 300 - DGA Amine Plant 
Section 301 - Case HW 6-53 

6-12 Feed Stream Analysis - Hydrogen Plant 
Section 401 - Case HW 6-58 

6-13 Material Balance - Gasification 
Section 401 - Case }Bq 6-59 

6-14 Material Balance - Hydrogen Plant 
CO Shift and Acid Gas Removal 
Sections 402, 403 - Case HW 6-60  

6-15 Material Balance - Hydrogen Plant 
Gas Reform and Shift, CO 2 Removal 
Sections 405, 406 - Case HW 6-61 

6-16 Equipment List Unit 400 - Hydrogen Plant 
Section~ 401, 402, 403, 405, 406 - Case }Bq 6-62  

6-17 Equipment List Unit 500 - Oxygen Plant 

Case HW 6-71 

6-18 Haterial Balance Unit 500 - Oxygen Plant 

Case HW 6-71 

6-19 Hatecial Balance - Emission Control 
Claus, Beavon-Stretford, and Sulfur Flaking 

Sections 601, 602, 603 - Case mq 6-74 

6-20 

6-21 

Equipment List Unit 600 
Claus, Beavon-Stretford, and Sulfur Flaking 

Sections 601, 602, 603 - Case HW 

Haterial Balance - Effluent Control 
Sections 701, 702, 703 - Case mq 

6-75 

6-78 

6-22 

6-23 

6-24 

Equipment List Unit 700 - Effluent Control 
Sections 701, 702, 703 - Case mq 

Equipment List Unit 800 
Tank Storage - Case HW 

Equipment List Unit 900 
Refrigeration - Case HW 

x x  

6-79 

6-81 

6-84 

,g[ 

K 

!2[ 
P 



TabLe 

6-25 

7-I 

7-2 

7-3 

7-4 

7-5 

7-6 

7-7 

7-8 

7-9 

7-10 

8-1 

8-2 

8-3 

8-4 

8-5 

8-6 

8-7 

8-8 

8-g 

8-10 

8-11 

Overall Utility Summary 
Case HW 

List of Process Areas - Coal to Methanol 
Case CM 

Overall Material Balance - Coal to Methanol 

Case CM 

Overall Utility Balance - Coal to Methanol 

Case CM 

Equipment List - Coal and Slurry Preparation 

Areas I00, 200 - Case CM 

Equipment List - Air Separation Plant 

Area 300 - Case CM 

Equipment List - Gasification, Quench and Scrubbing 

Area 400 - Case CM 

Equipment List - CO Shift and Beat Recovery 

Area 500 - Case CM 

Equipment List - Methanol Synthesis 

Area 900 - Case CM 

Equipment List - Power Generation 
Area I000 - Case CM 

Equipment List - Tank Storage 
Area 1200 - Case CM 

Coal Conversion Plant Pacameters 

Project Capital and Operating Cost Estimating Bases 

Process Contingency & Maintenance Cost Rates - Case HE 

Process Contingency & Maintenance Cost Rates - Case }{W 

Process Contingency & Maintenance Cost Rates - Case CM 

Capital Requirements Summary 

Sumalary of Catalysts and Chemicals Cost - Case BE 

Summary of Catalysts and Chemicals Cost - Case }{W 

Summary of Catalysts and Chemicals Cost - Case CM 

Estimated Plant Facilities investment - Case }{E 

Basis: Mid-1982 $1000 

Estimated Plant Facilities Investment - Case }{W 
Basis: Mid-1982 $I000 

Page 

6-90 

7-2 

7-5 

7-8 

7-13 

7-15 

7-18 

7-23 

7-29 

7-33 

7-36 

8-2  

8-5 

8-9 

8-11 

8-13 

8-15 

8-16 

8-17 

8-18 

8-19 

8-20 

xxi 



Table  

8-12 

8-13 

8-14 

8-15 

8-16 

8-17 

A-1 

A-2 

A-3 

A-4 

A-5 

A-6 

A-7 

A-8 

A-9 

A-10 

A-11 

Estimated Plant Facilities Investment - Case CH 
B a s i s :  Mid-1982 $1000 

Estimated Plant Operating Costs - Case lIE 
100% Annual Capacity Factor 
Plant Output: 14.175 x 10 ~ Btu/hr 

Estimated Plant Operating Costs - Case HW 
I00~ Annual Capacity Factor 
Plant Output: 12.284 x I0 ~ Btu/hr 

Estimated Plant Operating Costs - Case CH 
I00% Annual Capacity Factor 
Plant Output: 12.726 x 109 Btu/hr 

Plant Investment and Required Product Selling Prices 
Nonregulated Producer 

Plant Investment and Required Product Selling Prices 
Regulated Producer - Investor-Owned Utility 

Capital Outlay Schedule for a Non-Utility 
Company - Case HE 

Capital Recovery Schedule for a Non-Utility 
Company - Case HE 

Year-by-Year Revenue Requirements Schedule for a 
Non-Utility Company - Case HE 

Cash Flow Schedule for a Non-Utility Company with 
Principal Product Sold at Escalated Required 
Starting Price - Case HE 

Cash Flow Schedule  For a Non-Utility Company with 
Principal Product Sold at Competitive Market Price - 
Case HE 

Capital Outlay Schedule for a Non-Utility Company - 
Case IN 

Capital Recovery Schedule for a Non-Utility Company - 
Case HW 

Year-by-Year Revenue Requirements Schedule for a 
Non-Utility Company - Case HW 

Cash Flow Schedule for a Non-Utility Company with 
Principal Product Sold at Escalated Required Starting 
Price - Case HW 

Cash Flow Schedule For a Non-Utility Company with 
Principal Product Sold at Competitive Market Price - 
Case HW 

Capital Outlay Schedule for a Non-Utility Company - 
Case CH 

8-21 

8-23 

8-24 

8-25 

8-27 

8-28 

A-7 

A-8 

A-9 

A-II 

A-12 

A-13 

A-14 

A-15 

A-17 

A-18 

A-19 

k 

L 

xxii 



Table 

A-12 

A'I3 

A-14 

A-15 

A-16 

A-17 

A-18 

A-19 

A-20 

A-21 

A-22 

A-23 

A-24 

A-25 

A-26 

A-27 

A-28 

A-29 

Capital Recovery Schedule for a Non-Utility Company - 

Case CH 

Year-by-Year Revenue Requirements Schedule for a 
Non-Utility Company - Case CM 

Cash Flow Schedule for a Non-Utility Company with 
Principal Product Sold at Escalated Required Starting 
Price - Case CM 

Cash Flow Schedule for a Non-Utility Company with 
Principal Product Sold at Competitive Market Price - 
Case CM 

Capital Outlay Schedule for an Investor-Owned 

Utility - Case HE 

Capital Recovery Schedule for an Investor-Owned 

Utility - Case HE 

Distribution of Capital Recovery for an Investor- 

Owned Utility - Case }~ 

Revenue Requirements Schedule for an Investor-Owned 

Utility - Case HE 

Project Cash Flow Schedule for an Investor-Owned 
Utility - Case HE 

Capital Outlay Schedule for an Investor-Owned 
Utility - Case HW 

Capital Recovery Schedule for an Investor-Owned 
Utility - Case HW 

Distribution of Capital Recovery for an Investor- 
Owned Utility - Case HW 

Revenue Requirements Schedule for an Investor-Owned 
Utility - Case HW 

Project Cash Flow Schedule for an Investor-Owned 
Utility - Case HW 

Capital Outlay Schedule for an Investor-Owned 
Utility - Case CM 

Capital Recovery Schedule for an Investor-Owned 
Utility - Case CM 

Distribution of Capital R e c o v e r y  for an Investor- 
Owned Utility - Case CM 

Revenue Requirements Schedule for an Investor-Owned 
Utility - Case CM 

Page 

A-20 

A-21 

A-23 

A-24 

A-25 

A-26 

A-27 

A-28 

A-29 

A-30 

A-31 

A-32 

A-33 

A-34 

A-35 

A-36 

A-37 

A-38 

xxiii 



Table 

A-30 Project Cash Flow Schedule for an Investor-Owned 
Utility - Case CM A-39 

xxiv 

~i. ~ ~ 


