DE-ACa2-91PCF0027 < 0]

U. S. DEPARTMENT OF ENERGY
FEDERAL ENERGY TECHNOLOGY CENTER

BASELINE DESIGN/ECONOMICS
FOR
ADVANCED FISCHER-TROPSCH TECHNOLOGY

Contract No. DE-AC22-91PC90027

FINAL REPORT

April, 1998
Pittsburgh, Pennsylvania




DISCLAIMER

This report was prepared by Bechtel Corporation as an account of work sponsored by
the United States Department of Energy (DOE). Neither Bechtel, members of their
organization, nor any person acting on behalf of any of them: (a) makes any warranty
or representation whatsoever, express or implied, with respect to the use of any
information, apparatus, method, process, or similar item disclosed in this report,
including merchantability and fitness for a particular purpose, or that such use does not
infringe or interfere with privately owned rights, including any party’s intellectual
property, or that this report is suitable to any particular user’s circumstance, or (b)
assumes any liabilities with respect to the use of, or for consequential damages
resulting from the use of any information, apparatus, method, or process disclosed in
this report.




DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original
document.




TABLE OF CONTENTS

INTRODUCGTION... ..eeeitreriererreceterisreceaeesanesassssasessaesasssnssssssssnessassssanns 1-1
PROJECT SUMMARY ......coiciiiiecnreernicseersercesseesssscssssesaseesasssaesssessnssasanes 2-1
2.1 Case 1 -- Baseline Design Case .......cccvccmncricrcrnrennreeessareserecneesnens 2-3
2.2 Case 2 -- lllinois No. 6 Coal Case with Alternate ZSM-5

Product Upgrading Case .....cccccceerieereerrrceresescsarsessnsssaneeessenessassesnneas 2-11
23 Case 3 -- Wyoming Powder River Basin Coal with Conventional

RefiNiNg Case.......ccccoivvvmiiiiinciiinenintcneererescs et esase e sesesesssnsecseses 2-17
2.4 Case 4 -- Wyoming Powder River Basin Coal with Alternate

ZSM-5 Product Upgrading Case .......c.cccveveessercreccirsccsenesrensensasenns 2-23
25 Case 5 - lllinois No. 6 Coal with FCC Wax Upgrading with

Beta Zeolite Catalyst Case......c..ccveveritcceccirrinsnicicscssscssenscnreccasacas 2-29
26 Case 6 -- lllinois No. 6 Coal with FCC Wax Upgrading with

Equilibrium USY Catalyst Case........ccccecieeainncernanveressecensseresaaneacnns 2-36
2.7 Case 7 —-Fischer-Tropsch Liquefaction of Natural Gas Case.......... 2-39 -
2.8 Case 8 -- Once-Through Fischer-Tropsch Liquefaction of *

Natural Gas with Power Co-Production Case........cccceccverecrcnerencaaes 2-48
2.9 The ASPEN Plus Process Flowsheet Simulation Models................ 2-54
2.10 The Lotus Spreadsheet Economics Model..............ccveeeeieneennnnen... 2-55
CONCLUSIONS AND RECOMMENDATIONS......cccorirretiaccranerencensaasanes 3-1
3.1 CONCIUSIONS ....ceiececciiiricettrer et stnecssesstesstmsssenesssaneseesesesssessssasas 3-1
3.2 Recommendations for Future Work .........ccccceeceencnccnnnecinncncecnces 3-2
3.2.1 General Indirect Liquefaction Processes.........c.covccevccvvcernircnccrcncces 3-2
3.2.2 Coal Based Indirect Liquefaction Processes.........c..cceeeernincacrenene 3-3
3.2.3 Natural Gas Based Indirect Liquefaction Processes.........c....c....... 34

APPENDICES

MAJOR PROJECT REPORTS.......ccocicerrncnscnnccnnsnineesssesssnissassssenessens A-1
Al Topical REPOMS.......ccccoeeerereiirecerecrecreccnecesssessnessansssivosssssasessanssarsns A-3
A2 Quarterly REPOMS .....ccooviirciiiicitiicnrinisncnecsinncsencsneeressssssensssssnsens A-5
A3 Technical Progress Meeting Conference Notes............cccceuen...... A-7
A4 Letter REPOMS......cciiciicrieeccicnirncitnncs it tecatenineeecsnre e sense s snas s cans A-8

PUBLICATIONS AND PRESENTATIONS..........cccccevuneen. reermesessase e B-1




