BITUMINOUS COAL FESEARCH, INC.
OCR/AGA~-SPONSORED KESEARCH PROGRAM

PIPELINE GAS GENERATOR RESEARCH AND DEVELOPMENT
Progress Report No. 14

{BCR Report L-492)

I. INTRODUCTION

This report summarizes progress achieved during October, 1972, on a pert
of the progrem, “Gas Generator Research and Deveiopment,” being conducted by
Bituminous Coel Research, Inc., for the Office of Coal Research. The overall
program was initiated under Contract No. 14-01-0001-32k, December 20, 1963,
and was trassferred to Contract No. 14-32-0001-1207 on August 19, 1971. Under
the new prime contract, a portiom of the work is being sponsored joimtly by
OCR and the American Gas Association. Thus, this report represents the four-
teenth report of progress on the jointly-spomsored OCR/AGA program.

The objective of this part of the program continues to be to develop pro-
cesses for gasifying coal to produce high-Btu pipeline gas.

laberetory~scale coal gasificatiorn experimentation is to be corntinued
together with process and equipment development. With the aid of engineering
subcontractor(s), a multipurpose research pilot plant facility is to be de-
signed, constructed, and test operated.

A. Work Schedule

Work on the project is being conducted according to & schedule reflecting
the program ocutlined under the new prime contract. This schedule was shown in
Figure 1, page 2, Progress Report No. 1 and revised as shown in Figure 160,
Progress Report No. 13, to reflect omly that part of the overall program
sponsored by both OCR and AGA.

B. Monthly Progress Charts

Monthly progress charts reflecting proposed rate of effort and expendi-
tures on that part of the contract sponsored jointly by OCR and AGA, through
Fiscal Year 1974, are shown ir Apperdixes A-1 and A-2. The projected costs
are quarterly costs divided by three :o obtain monthly costs, and will be
adjusted when anticipated montrnly expenditures are received from Stearns-
Roger. These progress charts will be further revised to reflect the complete
contract period when project planning and expenditure estimates for the per:
begirning with Fiscal Year 1975 are complete.
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IX. PHASE IT PRCGRESS ACHIEVED DURING HCNTH ENDING OCTOBER 25, 1972

A. Taboratory-scale Process Studies

1. Gas Processing (M. S. Graboski): This report summarizes progress
ackieved in the bench-scale and PEDU gas processing programs during October.
Gas processing studies contirued in accordance with the updated time schedule
vresented in Figure 163.

a. Bench Scale Studies: The purpose of the bench-scale program
is to investigate methanation catalysts under conditions imposed by the BI-GAS
process. These inclnde high carbon monoxide concentrations, high pressure,
and a nominal 3/1 hydrogen to carbon monoxide ratio.

Three processing schemes gre currently under investigetion. These
are sumearized in Figure 164. Scheme A reflects current planning where methana-
tion foliows shift conversion and acid gas removal; Scheme B considers hydrogen
sulfide removal before and carbon dioxide removal after methanation; acd Scheme
C is besed on methanation of the synthesis gas containing a2ll acid gas campo-
nents. The purpose of toth the bench-scale and FEDU programs is to determine
the feasibility of the schemes for the BI-GAS process.

(1) Barshaw Catalysts: In Progress Report No. 12, physical
properties were reported for four new methanation catalysts, BCR Lots 3049
through 3052, obtained from Harshaw. ZIuring September and October, work
covered activiiy testing of these catalysts.

As reported in September, samples of the four catalysts were
tested at 850 F, 1000 psig, at a ncminel 1000 space velocity, and based on
feed geses having e 3/1 hydrogen to carbon monmoxide ratio. After k8 hours,
two catalysts, BCR Lotz 3050 and 3052, had Jost all activity. Samples 504S
ad 3051, both composed of nickel, molybdenum and alumina, were processed
for 340 Lours. During the first 70 hours, the feed gas was free of carbon
dioxide while for the last 170 hours, it conteined 15 percent of that compo-
rent. Figure 165 shows the effect of time on conversion for the two catalysts.
Data presented in the figure indicate that both catalysts were beginning to
exhibit stabilized activity following scme deactivation. Catalyst 3Ck9 appears
to be more stable than 3051. The four catalyst samples were returned to
darshaw for postmortem analysis to determine the reasons for deactivation of
2ll four samples. These dsta will be useful in producing an improved catalyst.

The life test unit was charged with samples of catelyst lots
2903, 3C49, ard 3051. The purpose oi this test was to ccmpare the activities
of the newly-obtained nickel moiybdemmn catalysts with the Harshsw molybdenum
oxide catalyst found effective in past testing. The catalyst charges used
were the following:

Tube Number Catalyst Lot Mass, g
1 2903 3.08
2 3051 3.08
3 30404 2.99
L 30498 3.01



. Bench Scale Studies
1. Kinetic Studies
2. Life Studies

3. Physical Property
Studies

2. PEDU Studias
A. Cold Model Tests

B. Flvidized Bed
System

1. Design and Detail
2. Procurement

3. Construction

4. Operation

- Mgjor Effort

1 Minor Effort

Bituminous Coal Research, tnc. 8040G73

Figure 163. Gas Processing Work Schedule for Fiscal 1973
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Figure 164. BI-GAS5 Gas Processing Systems
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Figure 165. Effect of Time on Conversion for the Synthesis of
Methane over Two Nickel Molybdenum Catalysts
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The test conditions chosen were & nominal 1000 space veloeity, 850 F, 1000 psig,
and a feed gas composed of 25 percent carbon monoxide and 75 percent hydrogen.
At 340 hours of testing, tube rupture occurred and the test was temporarily
discontinued. The inconel outlet tubes were apparently subject to hydrochloric
acid attack as evidenced by acid water found trapped at the point of failure.
All product water samples collected from the tube containing Lot 3040A during
the 3U40-hour test were analyzed and found to exhibit a range of pH from 3.7 at
the start of the test to 2.3 at the conclusion. The Kumber 3 outlet tube was
sent to Koppers for metallurgical apslysis. Harshaw was notified of the
problem, and they will endeavor to produce chloride-free catalysts in the
future.

During the 270 to 340-hour period of the test, the detector
block in the gas chromatograph used for life test gas analysis had to be
changed and recalibrated., Erratic results occurred for samples taken at 3%0
hours. BResults for the test are shown in Figure 166. Activity of both
Lot 3049 and Lot 3051 were considerably higher than for Lot 2903. From
Figure 166 it is apparent that the addition of & small quantity of nickel to
the basic molybdemmm catalyst greatly improves the methanation activity.

The life test reactor outlet tubes were replaced with new tubes
composed of glass-lined inconel. The system was put back onm stream at the
same test conditions and all four catalyst charges exhibited continued
activity.

(2) Chemetron Catalysts: A letter wes received from Chemetron
outlining a formal plan of catalyst development. A meeting between BCR and
Chemetron persomnel is scheduled for November 3, 1972 at BCR to discuss the
program.

b. PEDU Studies: Progress continued on the methsnation PEDU
construction during October. The updated construction schedule for the
project, based on currently available delivery data, is given in Figure 167.

(1) Engineering: Koppers continued detail engineering during
October. As Figure 167 indicates, Koppers' services have been comtinued through
November. Only minor effort is amticipated for this period.

During October, engineering on several process modifications was
completed. These concerned the therminol system and the recycle gas system.
Design drawings for the analyzer panel were submitted for review, Instrument
air conduit drawings were received. In addition, the Koppers engineering staff
was asked to evaluate sets of quotations for diaphragm control valves and
self-acting control valves for the PELU. Reports have been prepared and are
currently being submitted to BCR.

(2) PErocurement: Table 143 shows the revised delivery status
of the major PEDU equipment items. During October, inspection visits were made
to Nooter Corporation, St. Louis, Missouri, National Annegling Box Company,
Weshington, Pa., and Brown Fin Tube, Elyria, Chio. Both the NABCO unit,
item ME-410, and the Brown unit, item ME-£05, have been received. A final
inspection of the methanator being fabricated by Nooter is planmed in early
November.
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ITEM JULY | AUG | SEPT | OCT | NOV

DEC | JAN | FEB | MAR| APR | MAY | JUNE

). ENGINEERING

2. PROCUREMENT

A. REFORMER FEED COMPRESSOR

B. REFORMER

C. METHANATOR: FEED COMPRESSOR
D. METHANATOR FEED HEATER

E. REACTOR

234

F. COOLER-CONDENSER

G. BOILER

H. THERMINOL SYSTEM

1. DEMISTER

J. THERMAL OXIDIZER

K. PANEL BOARD

L. OTHERS

3. ERECYION

A, EXCAVATION

8. FOUNDATIONS
C. EQUIPMENT INSTALLATION
D. PIPING AND INSTRUMENTATION

E. BUILDING ALTERATIONS

F. REFORMER ENCLOSURE

G. ELECTRICAL

4. TESTING AND OPERATION

RESCHEDULED BY VENDOR B scHepuLeD

B comeierep oR REcEIVED

Bituminous Coal Research, Inc. B040G77

Figure 167. Methanation PEDU Schedule for Fiscal 1973

-9u




717.

TABLE 143. SUMMARY OF STATUS OF FEDU EQUIPMENT ITEMS

Estimated
Index Equipment Item Status® Delivery Date

ME-L05 Feed Gas Preheater P 12/15/72
ME-L10 Filter Blcwback Heater P/A R
ME-605 Ccoler Condenser F/A R
ME~700 Water Cooler P/A R
MF-L20 Catalyst Filters Q --
MK-102 Natural Gas Campressor P/A 10/09/72
MK~305 Methanator Feed Gas Compressor P/A 12/0k/72
ME-305 Bypass Cooler . P/A 12/0k/72
MK-770 Air Ccmpressor P/A R
MF-710 Cooling Water Pump P/A R
MR-L20 Fluid Bed Methanator E/A 12/04/72
MV-10k Reformer Feed Gas Receiver P/A R
MV-~260 HoS Flash Tenk P/A R
MV-307 0il Separator P/A R
MV-310 Methanator Feed Gas Receiver P/A R
MV-610 Weter Metering Tank P/A R
MV-615 Water Letdown Tenk P/A 10/15/72
MV-620 Demister B/A
Mv-710 Cooling Water Tank P/A R
MV-763 A & B HpS Removal Towers P/A R
MV-76L Drip Pot P R
MV-766 Water Break Tank P/A 10/15/72
MX-100 Reformer P/A 01/31/73
MX-~500 Therminol System F/4 10/30/72
MX-720 Stear Boiler P/A R
MX~750 Deminerslizer P/A --
MX-T70 Thermal Oxidizer P R
MY-700 Reformer Enclosure P 10/15/72

Panel P 12/15/72

1 § Quote Stage
P Procurement Stage
P/A Procured and Vendors Drawings Approved
R Received
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During October, the thermal oxidizer, MX-T70, was received and
the drip pot, item MV-764, was fabricated by BCR persomnel. Conversations with
Gas Atmospheres indicate that the reformer delivery may be further delayed to
late Jamuary due to late delivery of instrumentation items.

{(3) Comstruction: FPEDU construction is proceeding according
to the schedule shown in Figure 167. Due to the revision in the reformer
schedule, the equirment installation periocd has been extended several weeks
and the reformer enclosure erection has been rescheduled. The building
alteration work which was arranged for October will now be completed in
November after foundation work in the compressor area is fimished. Scwme
construction Thotographs are proiented in Figures 168 through 177.

(a) ZPiping Installstion: Piping work by ECR personnel
continued during October. Iuring this period, yard rack utility piping, in-
cluding low and medium pressure process gas, vent gas, natural gas, carbon
dioxide, steam, city water, and cooling water, was installed. Supports for
indecr piping were fabricated along with & number of minor vessels and cooling
vweter thermometer wells. The cooling water pump, and reformer feed gas receiver
were set in place.

(v) Structural Construction Werk: Mellon-Stuart, the
low bidder on the construction package, was awarded a purchase order in early
October and has begun work on foundations and structural steel fabrication.
During Cctober, pads were constructed for the carbon dioxide storage tank,
therpal oxidizer, reformer feed gas receiver, and the sulfur removal towers.
A1l excavation for foundations has been campleted and the remeining foundation
work will be completed by mid-November. BCR has reviewed and approved steel
work drawings prepared by Mellon-Stuart.

(¢) Flectrical Construction Work: Current work inciundes:

1. Continuous grounding of all methenation buildings
and systems.

2. Instullation of embedded conduit runs, which
contain four, 3-inch rigid conduits, starting at the 750 KVA transformer pad
and being stubbed-up pear the northeast corner of Building No. 3.

3. Installation of one embedded Y-inch conduit
run which begins at the 750 KVA transformer pad and is terminated at a Duquesne
Light Co. pole approximately 130 feet away.

Al) embedded conduit work should be completed by the
first wezk of November.

A work schedule from Lord Electric Co., Imc., is not
avalleble at this time, but should be submitted to BCR early in November.

(d) vork Scheduled: During November, construction work

planned includes:
1. Further installation of outdocr PELIU piping.

2. Installation of hydrogen sulfide removal towers,
thermal oxidizer and cooling water hold tank.
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Figure 174. Contractor Rigging an H25 Removai Tank
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Figure 175. Setting an H2S Removal Tank
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Figure 172, Inspection of the Thermal Oxidizer
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Figure 173. Pouring the Thermal Oxidizer Pad

Te1.



T23.

8040P25
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Erection of some structural steel.

Completion of continmuous grounding network.

3
k. Completion of all foundation work.
5
6

. itiation of installation of electrical
conduit,
7. Imnstallation of electrical equipment.
c. Model Studies: No model study work was condicted during
Qctober.

d. TFuture Work: Work for November includes the following:
l. EFBench-scale test of methanation catalysts.

2. Continued PEDU construction including piping, foundation,
structural, and elecbtrical construction.

2. Analytical Services (J. E. Noll): During the past month, forty-nine
samples from the methanation unit were analyzed by gas chromastography.

3. Gas Chromatographic Procedures (J. E. Noll): The system for
automated gas analysis for the methanstion PELU is being standardized.
The flame ionization detector (FID) gas chromatograph has been partially
standardized.

a. Aubtomated Gas Analysis System: This system has been run
using helium as a cerrier gas to obtain time values and experience in
handling the valves and setting flow rates. Results indicate that sufficient
time elapses between various events so that manual control can be readily
adapted in case the automated system fails; and that the flow rates can be
set so that the switching of the valves causes minimum interference with the
integrators.

A carrier gas pressure safety switch and a T-tube arrangement to
permit interchange vetween neon and helium, as carrier gases, are being
installed. This will allow the gas chrametogrerh to be on standby with
helium as a carrier gas and thus use the neon orly during analytical deter-
mipations. Ctandardization, using neon as a carrier gas, will be started
next month, and steps to automate the system using computer control will
begin.

b. FID Gas Chromatograph: The FID gas chromatograph was equipped
with a thermocouple to monitor the flame and provide 2 visual check. A low-
temperature reading on the thermocouple represents no flame. Thus, if
hydroger is on, appropriate steps can be taken to eliminate explosion
possibilities from a buildup of hydrogen.



The unit was qualitatively standardized for most of the carpourds
that are expected in the water samples from the methanation runs. Quanti-
tative calibration will be made in the near future.
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B. Cold Ficw Model Studies - 5 ton/hr Two-stage Gasifier (R. J. Grace,
R. D. Harris., R. L. Zabradnik, and £. E. Donath)

The summary report on the cold flow model studies is undergoing final
editing and will be issued as Special Report No. 3. The model equipment is
being meintained in working comdition for cccasional demonstrations in anti-
cipation of future modeling programs.

C.  Data Processing (R. K. Young and D. R. Hauck)

1. Autcmated Data Acquisition: Trke BCR real time software system and
the bench-sc2le methanetor data acquisition program bave been utilized to
acquire, store, and report the data from BSM Test 78. These programs will be
used in all future BSM tests.

Complete descriptions of the BCR real time software system and the BSM
data acguisition program are being written and will be included in the next
progress report.

2. BI-GAS Process: No commercial gasifier simulation runs were
requested during this pericd.

3. ture Work: Plars for the next report period include:

a. Logging and processing data from the bench-scale methearaticn
unit.

b. Completion of the descriptions of the BCR real time software
syster and the BSM data acouisition program.

c. Generation of simulation runs with subroutine GASIFY as
requested and autborized.

d. Investigation of possible problem areas in interfacing the
FDP8/E computer with the methapation FEDU.

D. Mnltipurpose Research Pilot Plant Facility (MPRF)

1. Pilot Plant: As approved by OCR and AGA, subcontracts have been
awarded by Stzarns-Roger for initial site work at Homer City covering Site
Survey and Topogrephy, Site Clearing and Grubbing, and Subsurface Investiga-
tion and Mining Study. Field work at the site was scheduled to begin
October 27 and will probably continue until the end of the year. The
Stearns-Roger field supervisor has been assigned to coordinate and supervise
field activities while erews are at the jobsite.

A project review meeting was hell at Stearns-Roger in Denver on October 12-
13, 1972, to review progress on the project in detail, with particular emphssis
ch process engineering. It is plamned to hold project review meetings on a
monthly basis, or more often if necessary. The next scheduled meeting is
Noverber 7-8, 1972, in Denver.



727,

Several process and mechanical flow diagrams were issued tc BCR, Blaw-Knox,
end C. F. Braun on October 26, 1972, for approvel ir priacipal orly to firmly
establish and finalize the process functions and equipment requirements. Final
approval diagrams will be issued when utility requirwzments, complete line
sizing and indexing, and other miscellanecus informution is developed. A
meeting is planned for Novemter 9-10, 1972, at Stearns-Roger in Denver to
further review the flow diagrams after all parties rave hud the opportunity
to rake their review and complle comments for discussior at the meeting.

a. Stearns-Roger, Inc.: Current engineering effort by Stearms-Roger
is reported iz their Project Status Report No. 3, Appendix B of this report.

b. Blaw-Knox Chemical Plants., Inc.: Blaw-Knox continues to provide
surveillance services in connection with the Hcmer City pilot plant. 1In
addition to the regulerday to day surveillance, Blaw-knox hes instituted a
Weekly review meeting with the Stearns-Roger Prcject Menszer ard has sterted
lssuing a bi-weekly status report. Assistance has becer given in selection of
materials of comstruction, lock hopper valves, and gas:ifier burners. Review
of the project schedule and master logic diagrams has resulted in reccmmending
certain rodifications end suggesting areas of the logic diagrams that require
investigation. Stearns-Roger General Specifications have been reviewed and
apprcved as appropriate.

2. Materials Evaluation Program: A meeting of the Task Group on Meterials
Design Data for Coal Gasification Equipment was held on Cctober 26, 1972, at
the United Engineering Center in New York City.

Discussions included contractual agreement with IIT Research Insti*ute for
work on corrosion testing of sixteen materials irtended Yor use in co2l gesi-
fication equipment, finalization of inorganic coatings and refractory materials
test program, and othker possible test precgrams involving materials tehavior in
both low and elevated temperature environments not yet considered by the Task
Group.

The next meeting of the Task Group is scheduled for November 21, 1972, at
the Institute of Gas Technology, Chicage, Illinois.

E. Literature Search (V. E. Gleason)

Arnotated literature references completed during the month are listed
in Appendix C.

F. Outside Engineering and Services

1. Koppers Ccmpany, Inc.: Koppers continues to provide engineering
assistance as reguired and &s reported in their Progress Report No. 39,
Appendix D of this report.




G. Other

1. Prime Contract Matters: By letter dated October 23, 1572, to Mr.
Howard Thunberg, we zdvised CCR of the various items of surplus norexpendzovle
equiprment frem Contract Nc. 14-01-0001-32k that were picked up by personnel
from the U.S, Bureau of Mires, Bruceton, Pa., on October 20, 1972.

2. Patent Matters: Worthwhile ideas continue to be written as invention
disclosures for submission to OCR for ccnsicaretion. Status of the various
disclosures is as follows:

a. OCR-866 and OCR-1078: A U.S. patent application entitled "Gasi-
fication of Cerbonaceous Solids,’ containing nine claims, was filed togetker
with the Assignment on Septexmber 22, 1971, and given Seriel No. 162,652.

Patent applications have been filed in Australia, Indie, South Africa,
Canada, Great Britein, and West Germany. Orn September 20, 2972, an applicaticn
was filed in Japan under Serial No. SUL77/72. On September 22, 1972, en
application was filed in France under Serial No. 72 33 761. Confirmatory
license to the goverrment wes executed by BCR on Japuary 12, 1572.

b. OCR-1860 and OCR-18€1: These disclosures were combined iato a
single patent application entitled 'Two-stage Gasification of Pretreated Coal."
This applicaticn, containing 12 claims, was filed together with Assignment on
Mereh 23, 1972, and given Serial No. 237,332.

Patent applications are being prepared for filing ir. France, West
Germany, and Japan. Confirmatory licerse was executed by BCR on Mey 8, 1972.

¢. OCR-1862: A U.S. patent application entitled "Three Stage Gesi-
fication of Coal, T containing <ight claims, was filed together with Assignment on
Mersh 23, 1972, and assigned Serial No. 237,333.

Patent zpplications are being prepared for filing in France, West
Germany, and Jepan. Confirmatory licemse was executed by BCR on May 8, 1972.

d. OQOCR-1863: A U.S. patent application was prepared for this dis-
closure entitled "Two-stage Downflow Gasification of Coal." This application,
containing seven claims, was filed together with Assigmment on March 23, 1972,
and given Serial No. 237,454.

Applications are being prepared for f£iling in France, West Germeny,
and Japan. Confirmatory license was executed by BCR on May 8, 1972.

e. OCR-1864: A U.S, patent application entitled "Two-stage Gasi-
fica*ion of coal with Forced Reactant Mixing and Steam Treatment of Recycled
Char," was prepared for this disclesure. The application contains 13 claims
and was filed on March 23, 1972, together with the Assignment, and assigneéd
Serial No. 237,360.

Patent applications are being prepared for filing in France, West
Germany, and Japan. Confirmatory license to the govermment was executed by
ECR on Mey 8, 1972.
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f. CCR-2044: An Invention Disclosure {(Form DI 1217) eatitled
"Ccobired Methanation - Shift Reaction Process,” was submitted to OCR for con-
sideration on June 14, 1972. Use of this trocess simplifies and reduces the
cost of mekirg synthetic piveline gas, especially from ccal, using the BI-GAS
or cother coal gasificetion processes.

in a memorandum dated July 20, 1972, Mr. M. Howard Silverstein,
Branck of Patents, notified OCR that this Invention Disclosure has been assigred
terior Case No. OCR-2Chk. BCR will prepare and file e U.S. patent application
for this disclosure as authorized in CCR letter of August _L, 1972, to Mr. S. J.
Price, BCR's patent attorney.

3. Reportis ané Papers: As approved by CCR, R. J. Grace preserted a paper
ertitled "BI-GAS Program Enters Pilot Plant Stage" a2t the AGA Synthetic Pipe-
line Gas Symposium, October 30, 1972, in Chicazo, Iliinois. Ar advance copy
cof the text of the paper was sent to OCR by letter dated Cctober 19, 1972.
Copies c<f the finel paper will be forwarded to CCR as socn as aveilable.

E. Visitors During October, 1572

October 3, 1672 . Octcter 23, 1972

4r. Hayward H. Chappel Mr. Ronald Spray
Manasger, Catalyst Develcpment William J. Murdoch Engineers, Inc.
American Cyaramid Company k1) Seventh Avenue
Refirery Chemical Departmert Pittsburgh, Pa. 15219

Bound Brook, New Jersey 08802
Mr. G. E. Fassett

Octover 10, 1972 Central Indiana County
Water Authority
Dr. Warrer Peters 355 Main Street
Mr. K. H. Hawner Homer City, Pa. 15748
Steinkohlenbergbauverein
Bergbau-Forschung GzbH Octcber 25, 1972
Bergwerksverband GubH
Frillendorfer Strasse 351 Mr. J. F. Cudmere
43 Essen Kray Australisn Coal Industry Research
GERMANY laboratocries, Itd.
P. ©. Box 169
October 20, 1972 Chatswood, N.S.W. 2067
Mr. Jack M. Marsten Qctober 27, 1972
Reymond/Bartlett/Snow
Combustion Engineering, Inc. Mr. Neal P. Cochren
135 Cedar Boulevard Division of Research & Develovmert
Pittsburgh, Pa. 15228 Office of Coal Research

U.S. Department of the Interior
Washington, D. C, 20240

October 30, 1972

Mr. Noel F. Boyd .
Blaw-Knox Chemical Plants, Iac.

One QOliver Plaza
Pittsburgh, Pa. 15222




Trips and Meetings During Qctober, 1972

October 2-3, 1972

Qctcber 4, 1972

October 10, 1972

October 12-13, 1972

Octcber 16, 1972

october 30-31, 1972

Requests for Information

K.

Mr. Ken D. Bovee
S.E.R.C.

Venture Certer, Rocm 212
University of Montane
Missoula, Mortana 59801

Pepers Presented

Octcber 30-31, 1972

Steerns-Roger, Inc.
Denver, Cclorado

National Arnealing Box Co.
Washington, Pa. ‘

Brown Fin Tube Co., and
Harshaw Chemical Co.
Clevelend, Chio

Project Review Meeting
Stearns-Roger, Inc.
Denver, Colorado

Nooter Coxporation
St. Louis, Missouri

AGA Synthetic Pipeline
Gas Symposium
Chlcago, Iilinois

AGA Synthetic Pipelire
Gas Symposium
Chicago, Illinois

R.
E.
J.

M.

M.

J.
E.
P.

Grace
Dorath
Tassoney

Graboski

Graboski

Tassorey
Young

Gravoski

Donath
Grace
Tassoney
Young
Zahradnik

"BI-GAS Program
Enters Pilot
Plant Stage"

R. J. Grace

R. L. Zahradnik



IIT. WORK PLANNED FOR NGVEMBER, 1972

The werk planned for November will basically be a continuation cof the
on-going program which has been underway for the past few months.

Bench-scale testing of methenation catalysts will continue.
methanatioa PEDU will continue.
most foundations will be completed.

Work or the

Building alterations, yard rack piping, and

Special Report No. 3 will be issuec.

The electrical work will te continued.

The data acquisition program for the bench-scale methanator will be con-

tinued.

A complete description of this program will be writter.

Meetings with Stearns-Roger and Blaw-Knox willi continue tc discuss various

technical details.

4, Trips and Meetings Planned

Novenmber €, 1972

November 7-8, 1972

November 9-i0, 1972

Noverber 1k, 1572

November 15, 1972

B. Papers to be Presented

December 7-8, 1972

July, 1973

Nooter Corporation
St. Louis, Missouri

Steerns-Roger, Inc.
Denver, Colorado

tearns-Roger, Inc.
Denver, Colorado

CCR Cortractors Meeting
Princeton, New Jersey

Gas Atmospneres
Cleveland, Ohio

Annual Meeting of the
Coal Mining Irstitute of
Americe

Pittsburgh, Pennsylvania

Presentation to be made
at 1973 Gordon Conference
on Coal Science

M. S. Graboski

J. P. Tessoney
R. K. Young

R. J. Grace
. Tassoney

M. S. Grebcski

"New Markets - Ccel
Gesification"
J. W. Tieman

"The Cheristry and

Physics of Entrained

Coal Gasification”
R. L. Zahradnik
R. J. Grace
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Appendix A-1 Sheet 1 T32.

CUMULATIVE MANHOURS

1973 } 974 ———]
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Month
Sept. ‘71
Oct. '71
Nov. '71
Dec, '71
Jan, 72
Feb, '72
Mar, 72
Apr, '7T2
May '72
June '72
July '72
Aug., '72
Sept, '72
Oct. '72
Nov. 'T72
Dec. '72
Jan, '73
Feb, '73
Mar. '73
Apr, '73
May '73
June '73
July '73
Avg. '73
Sept. '73
Oct. '73
Nov. '73
Dec. '73
Jan, '7h
Feb. '7h
Mar., '7h
Apr. '7h
May '7h
June '7h
July
Aug. '76

'74 to

OCR/AGA PIPELINE GAS GENERATOR RESEARCH AND DEVELOPMENT
Schedule of Predicted and Actual Manhours

* Estimated

This Month Cumulative
Professional Non~Professional Professional . Non-Profegsional
Predicted _Actual Predicted Actuml Predicted  Actual

1,606.5 1,606.5 2,253.5
1,14k, 0 2,750.5 3,969.5
1,490.0 4,240,5 6,096.0
1,290.5 5,531.0 7,971.5
1,h65.0 6,996.0 9,584.0
1,285,0 8,281.0 11,240.5
1,337.0 9,618.0 13,283.0
1,400,0 11,018,0 15,309.0
1,506,0 12,524 ,0 17,193.5
1,555.0 14,079.0 19,247.5
1,224,5 15,303.5 20,617, 5

1,432,0 1,193.0 16,735.% 16,496.5 22,753.5 22,191,0

1,544 .0 1,301.5 18,279.5 17,798.0 24,905.5 26,455.0

1,456,0 1,535.5% 19,735.5 19,333.5% 27,049.5 28,249.5%

1,448,0 21,183.5 29,185.5

1,440,0 22,623.5 31,233.5

1,664,0 2h,287.5 33,561.5

1,664,0 29,951.5 35,897.5

1,672,0 27,623.5 38,241,5

1,624, 0 29,247.5 40,521.5

1,632.0 30,879.5. L2,801.5

1,632.0 32,511,5 45,089.5

1,656.0 34,167.5 47,417.5

1,656.0 35,823.5 49,737.5

1,656.0 37,479.5 52,057.5

1,640.0 29,119.5 54,3455

1,656,0 ho,775.5 56,633.5

1,656,0 h2,431,5 58,897.5

1,672.0 44,103.5 61,225.5

1,656.0 45,759.5 63,515.5

1,640,0 47,399.5 65,865.5

1,640,0 49,039.5 68,145.5

1,656 .0 50,695. 5 70,433,5

1,656,0 52,351.5 72,705.5

NOT YET ESTIMATED

2 399YS “T-¥ XIpual

€€l




24

23

21

20

18

OCR/AGA PIPELINE GAS GENERATOR RESEARCH AND DEVELOPMENT

1972 | 1973

M A M 4 J A S o] N D J F M A M J

L4
[ T T T 1T T T I T T T T 1T T T AT

NV &V,

7
. 16

15
14

13

12

n

—

10

®

—

=

T

DOLLARS
IN MILLIONS

wmmmm  Predicted Expenditures, Cumu

Actual Expenditures, Cumule

A,

-
P



BLANK PAGE




pencix A-Z Sheet )

{5%.

LOPMENT CUMULATIVE EXPENDITURES
1973 l 1974 1
A M J 3 A S O N D J M JGLY 1974..AUG 1976
A b AL T T b T A ! L A~
e

r--
“J—c——

AAr--L
e

=

=T

NOT YET ESTIMATED

.\ditu res, Cumulative

jiditures, Cumulative




pendix A-2, Sheet 2

OCR/AGA PIPELINE GAS GENERATOR RESEARCH AND DEVELOFMENT
Schedule of Predicted and Actual Expenditures

Current Month

Month Predicted Actual
1971

Sept. 57,900
Oct. 98,983
Nov. 129,083
Dec. 138,572
1972

Jan. 95,161
Feb. T,k59
March 96,682
April k7,253
May 73,220
June 78,521
July 79,366
Aug. 205,974 73,220
Sept. 296,974 79,036
Oct. 335,032  130,050%
Nov. 335,031

Dec. 331,672

1973

Jan. 357,220

Feb. 3 57,220

March 357,219

fpril 758,369

May 758,389

June 758,400

July 1,219,816

Aug. 1,219,816

Sept. 1,219,818

Oct. 1,531,333

Nov. 1,531,333

Dec. 1,531,284

1974

Jan. 1,720,869

Feb. 1,720,866

March 1,720,865

April 1,456,866

May 1,456,866

June 1,456,868

ﬁg?% NOT YET

* Estimated

Cumulative to Date

Predicted Astual

575900

156,383

285,966

Lok ,538

519,699

591,158

687,840

135,093

808,313

886,834

966.200

1,172,174 1,045,420

1,469,148 1,124,456

1,804,180 1,254 ,L25%

2,139,211
2,470,883
2,828,103
3,164,423
3,542,5u2
»300,911
5,059,300
5,817,700
7,037,516
8,257,332
9,477,150
11,008,483
12,539,816
1k,071,100
15,791,969
17,512,835
19,233,700
20,650,566
22,147,432
23,604,300

ESTIMATED

735.
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APPENDTY B

HOMEK C1TY, PENNSYLVANIA
COAL GASTFICATION PILOT PLANT

JOB NO. C-11630
STEARNS~-ROGER FROJECT STATUS REPORT

NO. 3
NOVEMBER 6, 1972

GENERAL
This report covers job progress from October 6, 1972 to November 2, 1972,

Since the last report, twelve mechanical and four process flow diagrams have
been issuved for comments. A meeting to review comments and comsolidate
necessary changes to flow sheets is scheduled for November 9-~10, 1972 in
Denver. BCR, Blaw-Knox, Stearns-Roger and C. ¥. Braun will be represented at
this meeting.

The gasifier design, fabrication and a schedule for delivery is a major problem
which has been receiving daily attention. Stearns-Roger has been given approval
to solicit proposals from vendors other than B&W. This subject is discussed

in more detail in the Process Bngineering section of this report.

Representalives of Stearns-Roger will attend the OCR contractor meeting on
November 14, 1972, at Princeton, New Jersey.

PHYSICAL DESIGN

A preliminary conceptual plot plan has been submitted to BCR for comment.

Sube¢on®racts have been awarded for initial sice clearing, topographical
surveying and soil testing. Field work was started the week of October 23,
1972, Stcarns-Roger has a field represemtative on the site supervising this
work.

Preliminary layout work is in progress to define gasifier mounting and handling
requirements.

4 preliminary layout of the plant office and laboratory building is in progress.

Recommendations have been made to BCR concerning structure fireproofing,
structure enclosing, structure operating platforms and roadway design.



PROCESS ENGINEERING

1. Coal Handling

Progress in this area has been somewhat limited, awaiting proposals on
coal drying and pulverizing systems.

Requests for bids have been issued on weigh belt feeders, samplers,
vibrating feeders and dust suppression systems.

Conveyor work points have been set and lengths determined, bins sized and
clevations set. Detailed engineering can continue when an approved plot
plan is determined.

2. (oval Feed

Basic process design is complete. Mechanical and process flow diagrams
have been issued for comment. Mechanical equipment requirements have
heen released for preparation of vendor inquiry packages. Some equipment
is ouL to vendors for quotations. Disposition of vent gases is being

investinated. Sources of lock hopper vslves continue to be investigated
willi varicus possible vendors.

J. Gasilication

The gasifier cooling water flow diagram and conceptual scheme for operating
protection of the equipment has been started. The process information
required tc size pumps, exchangers and system surge is dependent upon
requirements dictated by final gasifier design.

Flow diagrams showing the fuel gas, oxygen, Steam, coal, char and recycle
zas systems have been issued for comment. The slag removal system, though
issued for comment, is being "held" pending efforts to locate a supplier
for the slag crusher-grinder. At this point, it appears that it may be
necessary to revert to installation of a lock hopper.

GASIFIER

Daring a projecl review meeting in Denver on October 13, 1972, attended by
representatives of Stearns-Roger, BCR and Blaw-Knox, it was mutually agreed
Ihat B&W's proposal for the gasifier could not be accepted. The stated terms

and conditions were recognized as a primary obstacle to awarding a purchase
order.

B&W was contacted and advised the group later the same date that B&W would
essentially accept the inquiry conditions and would furnish engineering and
fabrication proposals the next weck per the origimal request for proposals.

B&W offices in Barberton, Ohio were visited by Stearns-Roger on October 17-18,
1972. Discussions regarding gasifier design were productive, particularly with
respect to material considerations and resolution of design criteria items.
However, at these meetings B&W again presented essentially the same terms and
in cffect stated their company position in this regard had not changed. In
these meetings, Stearns-Roger advised B&W:




B~738.

1. No firm price proposal could be accepted per B&W terms and conditioms.

2. A firm price had not been requested at this point in time - it was too
carly to define job scope to the extent necessary for firm pricing -
acceptance of a firm price now would only result in such a price
becoming the basis for extensive change orders and justification for
schedule slip - Stearns-Roger would not question the stated price, other
thanp comment it was substantially in excess of previous quotations for
the original design gasifier.

3. The schedule presented by B&W showing 78 weeks span time from contract
award to gasifier shipment was not realistic because this schedule did
not reflect the necessary front end engineering work required before such
a schedule could be in effect. The schedule presented allcwed no time
[or Customer drawing approval, etc. Since B&W could offer no encouragement
tor a shorter shop fabrication schedule, the overall schedule would have
Lo be longer than the stated 78 weeks to complete the work.

4. Thar Stearns-Roger had no alternative but to report the situation to our
Customer and recommend that other fabricators be considered for the work.

Subsequent to this meeting with B&W, Stearns-Roger requested and received
approval to obtained competitive proposals for the gasifier from other sources.

In view of this decision and in the interest of not losing engineering design
accomplished to date, B&W was contacted to determine their interest in negotiating
a contract for furnishing bas:~ engineering services for design of the gasifier.
These services to be furnished with B&W fully aware that the work would be

used in proposal inquiry packages for submittal to other fabricators.

B&W representatives visited Stearns-Roger offices on October 26, 1972 and
agreed to furnish a cost plus fee for type proposal for engineering only within 10

days to lwe wecks., B&W is currently working up this proposal. In this regard,
Mr. Paul Probert of B&W visited Stearns-Roger on November 2-3, 1972, to discuss
an intended scope of cngineering work and review the required sequence of work.

fhis information is currently being included by Stearns-Roger in a detailed
gasificr schedule which will be used to monitor gasifier progress and acquaint
ail conceraed vith problem areas.

The basic gasifier specification was issned for Customer approval on October
30, 1972,

4, Cas Wash

A design of the gas washer vessel and irs spray water system is complete.

1t is be.ag held pending design of the gasifier overhead line jacket

water system, jacketed spray system and test coolex. The hold is necessary
to assure ourselves that the entire system will handle the worst severe

loads imposed upon it. These designs, in turn, are dependent upon finalizing
gasifier start-up and operating conditions.

5. Char and Lime Systems

Basic process design is complete, except for design of the gasifier over-
head test cooler, spray section and jscket water system. To simplify the
system, cooling water requirements for these services are being combined
into one circuit. The conveying and feeding equipment for this section is
out for quotation.
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€O Shift B-739.

The mechanical flow sheets have been issued for comment. The design

range of steam/gas ratio in the shift section has a significant influence on
sizing of major equipment. To avoid over-design CCI is developing
information limits set by carbon formation and methanation in the shift
rcactor. The required data from CCI is expected by November 3, 1°972.
Receipt of this information will allow firming up of basic equipment
requirements. Inquiry specifications are being prepared for equipment

wilh firm process requirements.

Acid Gas Removal

Required information has been received from vendors of processes being
considered for acid gas removal. Stearns-Roger has completed a comparative
study and will recommend a process for selection by November 6, 1972,

Upon process selection, the mechanical flow diagram can be developed and
issued for comment in approximately two weeks. This assumes the process
selected does not invoke negotiation of secrecy agreements before design
information is released.

Mcchanical flow sheets for the fluid bed methanator and associated cooling
system will be issued for comment the week of November 6, 1972. The water
concentration present in the feed stream to rhe fixed bed methanator may
cauge catalyst deactivation. Catalyst vendors have been contacted to
determine if a catalyst is available which will tolerate the water present.
1f such catalyst is not available, the water will have to be condensed and
removed, prior to introduction into the fixed bed methanator. Work has

progressed in the non-effected areas while vendors are investigating this
problem.

The fluid bed reactor may present special problems which were not anticipated
in the Koppers design. Vendors are being contacted for advise before this
vessel is sent out for bid to a design which perhaps cannot be fabricated.

1f such problems are not resolved early, this vessel could be a critical
item.

Utilities

A recommendation has been made to BCR to utilize Homer City water as the
plant supply. Stearns-Roger was advised on November 3, 1972, that BCR was
going ro approve this recommendation. A significant cost savings will
result from elimination of creek pumping station and associated water
treating facilities.

Arrangement of a plant fuel gas supply is still pending.

The process design for the plant sewage disposa! facilities is in progress.

Process design has been started on ihe plant purge gss system.

Process Flow Diapram and Materiai Balances

Process flow diagrams and material balances through CO Shift have been
fasued for comment concurrent with the related mechanical flow shecets.
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APPENDIX C

ADDITIONS TO ABSTRACT FILE, OCTORER 1972

Bresler, S. A. and Ireland, J. D., "Substitute natural gas: processes,
equipment, costs,” Chem. Eng. 79 (23), 94-108 (1972).

The basic processes and alternatives for producing SNG from naphtha,
LEG, crude 0il, and coal are analyzed and compared. A tzble,
summarizing the planned development of SNG plants in the United
States, lists company, plant location, plant capmcity, feedstock,
estimated cost, and present status of the project.

"Feasibility study of a coal slurry feeding system for high pressure gasifiers,”
Air Produets and Chemiesls, Inc., Final Rept. to U.S, Office Coal Res., B&D
Rept. €8 (1972). 14 opp.t

The preliminayry design of the CSFS includes slurry preparation,
slurry pumping and slurry drying. Because the third step, slurry
drying, is considered the most costly and technicelly uncertain
step of the system, a development program to obtain a reliable
eccnomical dryer design is recommended. Phase II of this

report presents the design and cost estimates for a pilot plant
JEFS skid-mounted unit, but omits costs relating to the high
pressure spray dryer.

Hebden, D, and Percival, G., "New horizons for pressure gasificationm: the
production of clean energy,: Inst. Gas Engrs. J. 12 (8), 229-4k (1972).

This 1971 MacRobert Lacture is a comprehensive review of British
work on gasification and a discussion of its relevance to present
research on and production of synthetic natural gas, especially
in the United States.

Jeres, J. F., Schoemann, F. H., Hamsbar, J. A., McMuon, B. D., Scotti, L. J.,
and Eddinger, R. T., "Char oil erergy development,” FMC Corp., Interim Rept.
No. 1 to U.S. Office Coal Res., R&D Rept. 73 (1972). 113 pp.

The operating results of the pilot plant during the period July
1971 - June 1972 are reported. Feeds processed were Bear Mine,
Coclorado high-volatile B bituminous coal, Big Born, Wyoming sub-
bituminous coal, and Illinois No. 6 seam coal from two different
mines. Data frem hydrotreating oils derived from the pyrolysis of
these coals are 2lso reported.
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PATENT

Randhava, S. S. (to Inst. Gas Techmol.), "Method for selective methanation of

gasecus mixture containing carbon moaoxide," U.S. Pat. 3,663,162 (May 16, 1972).
4 pp.

A method for the selective methanaticn of a gaseous mixture
containing bydrogen, carton dioxide, snd carbon mcnoxide with the
carbon ponoxide being rresent in an amount up to sbout 1
percent, which contemplates the contacting of said gaseous
mixture with & Raney-type nickel catalyst containing from

gbout 30-35 percert nickel, 5-18 percent aluminum, and balance

Al;03 °3H,0; at elevated temperatures. (Abstract of the
disclosure)
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PRGGRESS REPORT £39 D-7h2.

Bituminous Coal Research, Inc.
Coal Gasification

October 1972

Koppers Contract 2415

STATUS OF CONTRACT

A. Pilot Plant Engineering Bid Packages

Step No. 1: Pilot Plant for oxygen-blown, two stage coal gasification
system, including general facilities: design and models.
For additional information see Part II: Contract Evaluation.
(Work Completed)

Step No. 2: Flridized bed system.
{Work Deferred)

B. Engineering Assistarce And Recommendations For PEDU Program
Methanation PEDU

The following Fluid Bed Methanation PEDU drawings, bills of materials,
and specifications were transmitted by Kuppers Company, Inc. to BCR:

Date
Drawing No, Rev. No. Title Trans.
2415-2A700 6 Fluid Bed Methanation 10/5/72
PEDU Methanator
2415-2A718 2 Fluid Bed Methanation PEDU 10/5/72
Reformer Structure and Cooling
Tower-General Arrangement
2415-2A730 1 Fluid Bed Methanation PEDU- 10/5/72
HP Stall Equipment-General
Arrangement & Piping & Steel
Design - Sht. 1 of 3
2415-2A731 1 Fluid Bed Methanation PEDU- 10/5/72

HP Stzll Equipment-General
Arrangement & Piping & Steel
Design- Sht, 2 of 3



Fluid Bed Methanation- PEDU
HP Stall Equipment-General
Arrangement & Piping Design-
Sht. 3 o0f3

Fluid Bed Methanation PEDU-
F:ot & Plan

Fluid Bed Metharaticn PEDU-
HZS Removal Tower

Fluid Bed Methanation PEDU-
HyS Removal Towers-General
Arrangement & Piping-Steel
Concrete Design

Fluid Bed Methanation-PEDU-

Boiler House-General Arrangement

& Piping Design

D-7k3.

Date

Trans.

10/5/72

10/5/72

10/5/72

10/5/72

Fluid Bed iMethanation PEDU Yard 10/5/72

Rack Fiping

Fluid Bed Methanation PEDU-
Therminal Unit & Water Storage

Tank-General Arrangement-Piping

Fluid Bed Methanation PEDU-
General Notes for Steel Design

Fluid Bed Methanation-PEDU-
H;S & CO, - Storage Area

Foundations

Fiuid Bed Methanation-PEDU-
HP Stall Equipment Foundations

Thermal Oxidizer-Foundations

Reformer Building - Foundations

Drawing No. Rev. [No. Title
2415-24A732 1
2415-2A4733 4
2415-2A735 0
2415-2A737 1
2415-2A740 3
2415-2A741 1
2415-2A743 1
Design
2415-4F701 )
2415-5A700 0
2415-5A702 0
2415-5A703 0
2415-5A704 0
2415-5F700 0

Specifications for Structrual
Concrete & Foundations-Design

10/5/72

10/5/72

10/5/72

10/5/72

10/5/72
10/5/72

10/5/72




Drawing No.

Rev. No.

2415-5F701

Standard DS 4. 12

2415-5F701

2415-9A701

2415-9A703

2415-9A704

2415-9A705

2415-9A706

2415-9A707

2415-9A708

2415-9A709

2415-9A710

2415-94702

2415-9A708

2415-9A710

0

Ti‘r

a
-

Fluid Bed Methsnation- PEDU -~
Foundations -General Notes

Fluid Bed Methanation-PEDU
Foundations -General Notes

Graphic Panel Layout
N.G. Comp., Reformer Unit and
Add. Flows Interconnection

Schematics

Meth. Flow, Feed Gas and

DTl

Date

Trans.

10/5/72

10/5/72

10/6/72

10/10/72

10/10/72

10/10/72

Reactor Safety Ckts. Interconnection

Schematics

Filter Blow Back, Demister Level 10/10/72

Product Gas Press., Graphic
Panel Elect. Power Distribution

Graphic Pnl. Annunciator and Air
Supply Interconnection Schematic

Gas Press. and Flow Meth.
Pressures, Product Gas Flow,
Therminal Flows and Temp.

Meth. and Heat Windings Temps.
Infrared Anzlyzers Recorders

feat Winding Ckt. and Record
Panel Elect. Air Supply and HpS
Controls

Electric Terminal and Pneumatic
Bulkhead Arrangements

Analyzer Parnel
Interconnection Schematics

Meth. and Heat Winding Temps.
Infrared Analyzers Recorders

Electric Terminal and Pneumatic
Bulkhead Arrangements

10/10/72

10/10/72

10/10/72

10/10/72

10/10/72

10/23/72

10/23/72

10/23/72




B/M

D-745.

Date

Drawing No. Rev. No. Title Trans.

2415-9A711 0 Analyzer Panel 10/23/72
Interconnection Schematics

2415-9A702 2 Recorder and Analyzer Panels 10/23/72

2415-2A703 3 Process and Utility Flow Diagram 10/23/72
Sheet 1 0f 4

2415-2A705 3 Process and Utility Flow Diagram 10/23/72
Sheet 3 of 4

2415-2A706 3 Process and Utility Flow Diagram 10/23/72
Sheet 4 0 4

415-2A747 0 Instrument Air and Gauge Piping 10/23/72

Sheet 1 of 2

2415-2A747 2 Instrument Air and Gauge Piping 10/23/72
Sheets 1-9 Incl.

2415-2A748 0 Instrument Air and Gauge Piping 10/23/72
Sheet 2 of 2
Therminol Unit & Water Stor.Tank

2415-2A743 1 Gen. Arrgt. and Piping Design 10/30/72

2415-5A701 1 R BESSS R &8 ions 10/30/72

The following memorandum

BCR:

Date

10/30/72

Letter No.

was transmitted by Koppers Company, Inc. to

Title

468

Boiler Room Partitions

Remarks

Comments on con-
struction of boiler
room partitions and
code requirements.
Review of discussions
with Penna. State
Bureau of Occupational
and Industrial Safety
pertaining to this
subject.
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C. Fluid Bed Gasification PEDU

l.  BCR's letter of June 26, 1972 relieved Koppers of the responsibility
for fluidized-bed gasification engineering under Amendments No. 6 and
No. 7, Subcontract No. 2, OCR Contract No. 14-32-001-1207.

D. General Engineering Assistance & Consultation

l.  Koppers Company, Inc. Inspection Section with personnel from BCR
inspected the ""Methanator Effluent Cooler' (M-E605) on October 11, 1972
at Brown Fintube Co. and the "Filter Blow Back Heater" (M-E410) on
October 13, 1972 at National Annealing Box Co., Washington, Pa.

Testing of these two items was witnessed and approved. Dimensions
were as detailed, or within tolerance, and no new work was requested.

2. [Koppers Company, Inc. also reviewed letters of clarifications from all the
control valve vendors received October 9, 1972 and submitted comments
to BCR in a memorandum (C465) dated October 23, 1972.

3. Koppers Company, Inc. reviewed the various instrument Vendor's
quotations for self acting pressure control valves and submitted comments

to BCR in a2 memorandum (C466) dated October 26, 1972.

CONTRACT EVALUATION

Four (4) copies of Amendment No. 7 to Amended Subcontract No. 2, including
Appendices I through VII, signed by Mr. J. D. Rice, Vice President,
Engineering and Construction Division, Koppers Company, Inc. were trans-
mitted to BCR in our letter C-183 dated October 18, 1971. Receipt of these
copies was acknowledged by BCR in their letter dated October 18, 1971,

Pilot Plant Engineering Bid Package (Volumes 1 through VI) was completed in
accordance with the scope of work specified under Appendix I-Revised
Appendix A, Par. IITA-5. Step a.: "General Facilities Plus Oxygen - Blown
Two-Stage System" of Amendment No. 7 to Amended Subcontract No, 2
(originated under OCR Contract No. 14-01-0001-324 and transferred to QCR
Contract No. 14-34-0001-1207) between Bituminous Coal Research, Inc.,

and Koppers Company, Inc.

J. F. Farnsw~orth
Project Manager



