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c. Modificetions of design of the 5 ton/hr pilot plant gasifier and
asscciated equipment,

d. Ccrplietion of the first rouzh dreft of the final summery report
should be available early in January, 1972.

C.__Cold Flow Mcdel Experiments--5 ton/hr Two-siage Gusifier (R. J. Grace,
J. E. Noil, R. D. Harris, R. L. Zshradnik, and . E. Denatn)

Work proceeded during the month on the cold flow rodel studies in
accordance with the schedule presented in Progress Report No. 92, page 3912.
The wodel studies are expected to indieate both the location and size o™ nozzles
and the shape of ftke reactor which will avoid excessive lccalizing cof temperatures
near the reactor walls. Steges 1 and 2 cf the gasifier are to be studied in-
dependently at first, follcwed by tests of the two stages together.

The Stege 1 studies have been divided into three phmses, row underwsy:
(I} single-bvurrer tests, (II) multiple-burrer tests, and (3II) multiple-
burner tests plus simuiated slag. The experimental requirerents for the third
pnase sre corsidered to be more diffjcult than these for the other phases.
Provisiopel Phase III work ip *Ferefore being undertaken to sSclve scme of the
experimertal prctlerms so that Fhase IIT date can be ottained immedistely
Tollowing Trase IT tesis.

The Fhase II and IX7 studies for Stage 1 of the iwo-stage gasilier were
proceeding as planned and satisfactorily when it appeared expedient to review
scre of the mssurpiions on steazm arnd chur Tlow rautes.

Ceoputer studies, presently being concluded, indicated thot samewhat
higher char recycle ratles snd lower steam retes will be reguired then was
ipitially expested. It sppecred that these chenges woull not alter the mixing
from the steam char nozzles. {The cdownstream mixing would pretsably be more
rapid at the sace sleam veloclty because the totsl mass of stear and char would
be increased.)

It was suspected, however, that the char fron Pitisburgh seam coel might
rresent feeding difficulties because of the large particle sizes that were
orecduced irn the PEDY tests.

The PELU products were unusval in their low bulk densities and large size
coppared to the size of the feed coal, It was decided, therefore, that chars
from selected PELU tests would te retrieved fror stoiege and characterized.

1. Chargcterization of Thars frum PECU Tests 27 and 28: The results of
operatlor during Test 27 were corsidered satisfactcry for large-scale cperation.
The cperstion during Test 28 produced more char and e higher volatile content
char than was considered satisfactory for large-scale cperation. However,
derpite the differences irn operaticn, mest of the cher collecied dwiing dboth
tests waes retained in the scrubber and removed as a "scrubber bottor produet,”
while & smaller fraction wes collected as s settling terk product.

Sumples of both settling tank and scrubber bottom chars, therefore, were
retrieved tc determine thelr herdness, their cperation in a laboratory fluid-
izing column end in e laboratory air elutriator.
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a. Hardness Tests: When the char is first collected it conteine
coarse (plus 1/% inch) apgregates that readily crumble to minus 16 mesh.
These aggregetes give the illusicn that the bulk of the char is frisble and
therefore readily recuced to 150 percent minus 50 mesk.

To c¢brain 2 measure of the char herdness, the materisl was itrested
as if it were s coal. The present standard for determining ceal grindebility
specifies 8 16 x 30 mesh feed. Since 1little of the PEDU test chars fell
within this size range, the procedure was modified to use finer char. For the
initisl hardrness eveluation, & tentative stenderd was used in which 50 grams
of 15 x 100 mesh coal is pulverized at L5 rpm in the standard Hardgrove machine.
The grindability irndex is then cmlculated from the weight of mirus 20C mesh
coal prcduced frex this initiel charge according to the formula:

I=16.3 + 7.13 W

where v = weight of minus 2C0 mesh coal produced. Using this procedure,
grindability indices were cbtained ss follows: PEDU Test 27, 29.1; acd PEDU
Test 28, 27.0.

These date should be taken only as indicetions that these PEDU chars
ere ccrparetle in hardress to cosl and thet there would be 1ittle chance of
devising 2 sirple syster for reducing their size irn trensit. Furtker tests
sre teing devised so that the relative hardness of PEDU ckars and propassed
substitute chars for pilot plent steart-up fuels cen be determined.

b. Fluidization Tests: Sarples of settling tapk and scrudber
botize materizls from both PEEAT Tests were fluidized in & laboretory unit with
an area of 5.27 =g cm. The settling tank fractions were readily fluidized tut
the scrubber btottom products were ornly partially fiuidized. Wwith the scrubber
botier products, there was en apparent fixed bed of coarse perticles below the
flyidized fiper particles,

The fluidizatior date were plotted zs shown in Figure 7€ for PELU
Test 27 chars ard Figure 77 for FEDU Test 28 chars. Freo the resulting plots,
the mirimem flow for fluidization (MFF) was ottained, and frem this flow and
the known aree cof the bed, the fluidizing vs=locity was calcalated.

Tke apparent fluidization particle densiiy, og, was then calculated
frew the fluicdizing velocity ard the average partisle size for each char using
the equation:

ps = (rp + o) = /log + 0,07 24 (o0, - 2-39m;svs°p)

2
where apparent density of the char
density of the gas {air)
mirirmum fluidization velocity
everage diameter of the particles

(L (|

The results are swrmarized in Teble 6h.
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The data in Table 64 confirm the scmewhet urusual properties of the
PEDU test chars. The low apparent densities and the low densities at minimm
fluidization indicate unusual conditions for the dense phase feeding of solids.
For char samples coliected from the scrubber, 'rule of thumb" approximetions
indicate that the materiels couid only be transported &t densities epproaching
0.k end 11.4 Ib/eu £, respectively, for Test 27 and 28 chars, and that these
densities could only be meintained at transport velocities below 7.7 and 3.9
ft/see, respectively. For the more realistic Test 27 char, the steam/char
welght ratic at 900 F and 1,000 psig would be 0.06, significantly lower then
the 0.5 ratio expected under normal operation. These data indicate that this
char can probably be effectively transperied et higher then the minimum esti-
mated transport velocity and at less than the minimum density. These findings
are fortunate since the saltation velocity of the larger char particles (25
percent are coarser than 0.5 mm) would probably exceed 7.7 ft/sec and therefore
might not ellow effective transport under the rule of thurb minimur conditions.

2. Future Work: Future work will involve characterization of char from
PEDU Tests 27 and 28 (using Pittsburgh seem coal}, and chars from PEDU tests
with Elkol and lignite. Characterization will include: bench-scele fiuidi-
zation tests, elutriaticn tests in & 3-irnch elutriastion column, and reactivity
tests in the thermo-graviwetric balance.

D. Data Processing (R. K. Young srd D. R. Hauck)

1. Commercial Gasifier Modeling: As indicated in Progress Report No. 3,
subroutine GASIFY was utilized to generate gasifier simulations on each of four
coals: Pittsburgh seam, Elkol, West Xentucky No. 1I, snd lignite.

The purpose of these computer simulaticn runs was to determine gereral
Uimits of operabllity fer the two-stage gasifier. More specifically, the
chjective was to determine the mimirum total carbon yieild in Stege 2 of the
gasifier which would permit slagging conditions (eppreximately 3000 F) in
Stage 1.

As indicated by Figure 78, the Stege 1 tempersture is a Tfunction of the
carben-oxygen ratio and the weight of ash in Stege 1. Figure T¢ shows that
the oxygen reguired for material and energy balesnces is & function of the coal
type, char withdrewal factor, and the methane yield.

In order to determine opersbility limits Ffor the gasifier by means of
Figures 78 and 79, it is necessary to first caleulate carbon and ash feed
rates into Stage 1 by means of the following expressions:

(L-withdrawal) (1-Y CB.-Y ¢0) {pounds C ir the coal)
1- (1-withdrewal)(1-¥YC)

{21-withdrawal} {pounds esh in the co=1
1- {l-withdrawal){1-YC

It

Pounds carbon into Stage 1

Pounds ash into Stage 1 =

where: withdrawzl = char withdrewal factor
YCH, = methane yield
¥CO = Stage 2 carbon oxides yield
YC = Stage 1 cerbon oxides yield

et ¥

rall e ow

BN
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Bituminous Coal Research, Inc. B8OI6GR75

Figure 79. Oxygen Requirement for Material and
Energy Balances in the Two-stage Gasifier
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For example, if the Stage 2 methene yield and cerbon oxides yield were
25 and 10 percent, respectively, for Pitisburgh seam coel, and withdrawal were
zero percent, the Stage 1 temperature would be found as follows:

&a. From Figure 79 the oxygen rate would be 53 pounds.

b. Frem the gbove expressions, 91 pounds of carbon and 13 pounds
of ash would be fed into Stage 1.

c. From Figure 78 the resulting Stage 1 temperature would be
approximately 2500 F.

This temperature is obviocusly too low and should be raised to
3000 ¥ {to obtain slegging conditions) by increasing the Stage 2 carben oxides
yield and repeating steps a, b, and ¢ above until setisfactory results are
obtained.

2. Aubomated Dats Acquisition: Delivery of the FIP8/E ccmputer and
peripherals is expected during January, 1972, :

3. Subroutine ENERGY: Subroutine EWERGY was utilized to generate 18
different product gas compositions for a range of methanetion feed gases at
varied recycle ratios.

L. Tuture Work: Plans for the next report period include:
g. Set up FDPB/E computer and peripherals.
b. Generate simulation runs with subrcoutine GASTFY as required.

c. Describe in detail the complete calculational scheme presently
utilized in computer subrocutine GASIFY.

d. Re-analyze tne oxygen, methane yield, and withdrawal relation-
ship (Figure 79} to determine a generel eguetion which weuld permit oxygen
estinmgtes at any desired char withdrewal rete.

E. FEogineering Design and Eveluation

1. BI-GAS Process: The commercial gasifier cemputer program {subroutine
QGASIFY) was used to generate data on four differernt coals: Pitisburgh seam,
Elkol, West Kenftucky No. 11, snd lignite. Yields of carbon oxides end metharne
were set st various levels.

The objective of this work was to determine opersbility limits for the
two-stage gasifier under slagging conditions (3000 F) in Stage 1. An exsmple
of these czlculations was described in Section II. D. 1. of this report.
Briefly, the methed invelves determination of carbon and ash feed rates irioe
Stage 1 for selected Stage 2 yields of methene and carbeon oxides. This in-
formation is utilized to determine oxygen reguirements and subsequently the
Stage 1 opmerating temperature.

2. OCR/BCR Gasificetion~-Power Geperation: Discussions continue azt low
key with industry on this application of the two-stage gasifier.
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3. Fischer-Tropsch System: No further development occurred in this ares
this month, and no further work is contemplated currently.

F.  Multipurpose Resesrch Pilot Plant Facility (MPRF)

The first draft of the Engineering Bid Package for the 5 tor/hr cxygen-
blown system (BI-GAS Process) and the MPRF general facilities was received from
Koppers on December 3, 1971. The bid package was revised on Decexber 17, 1971,
end the first mailing of the report to prospective bidders was made Decemmber 29,
1971 (See Koppers' Progress Report No. 29 in Appendix B.)

1. AGA Materials Eveluaticn Program: A Task Group on Materials Desizno
Data for Cosl Gasificetion Process Equipment was orgepized in November by AGA
and OCR. A subcommittee Work Group was sppointed to formulste programs aimed
at developing useful engineering data concerned with potentisl material
problem areas. The subcarmittee met on December 9, 1971, at the Flying Cerpet
Motel in Pittsburgh, Pennsylvenia. The purpose of the meeting was to review
three reperts submitted by Bituminous Coal Research, Inc., Institute of Gss
Technology, and Consolidation Coal Co. which contained individual materisis of
construction, specific enovironmentsl conditions, and peotentisl corrosion aresas
ccmmon to each of the three coal gasification processes.

A report will be written by the Work Group and distributed te the Task
Group members for a meeting ic Pitisturgh, Pennsylvania set for Jamvary 26,
1972.

2. Model Status: The process pilot plent model (1/4 inmen = 1 foot) is
essentially complete except for minor tagging of equimmert sectiops and for
adding identification name plates to both models. The overall site model
{1 inch = 20 feet) is sbout 75 percent complete, and both models should be
available for delivery tc Bituminous Coal Research, Ine., on or about January 7,
1972.

3. Reports and Pewers: The revised manuseript of the paper entitied
"Gasification of Ligrite by the BCR Two-stage Super-pressure Process,” by
R. J. Grace, R. A. Glenn, and R. L. EZshradnik, was returned to INDUSTRIAL &
ENGINEERING Querterlies., ©Publication in I & EC Process Design & Development
is expected in Janusry, 1972.

4. Paztent Matters: Worthwhile ideas contioue to be written up as
inventicn disclosures for submission tc OCR for consideration.

a. OCR-856 and OCR-1078: A U.S. patent spplicsation based on the
new process conecept (E. E. Donath, Decexsber 11, 197C) hes been filed and given
Serial Number 182,652. The applicstion, entitled "Gasification of Carbonacecus
S0lids," contains nine claims. The apprepriate document assigning rights to
the U.8. Government wes filed with the epplication on Septerber 22, 1971. BCR
hes applied for and received a license for foreign filing; however, to date
the recording particulers have not been received from the Patent Ciffice.

b. New Inventiocn Disclosures: Formal Invention Disclosures (Form
DI 1217} for six individusl BCR suggestions were subritted to OCR on Mey 7,
1971. These were listed in Progress Report No. 1.

.
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Inasruch as 90 days have elapsed since the svbmission of these in-
venticon disclosures, in accordsuce with the patent clause under Contract
14.01-0001-324, BCR is proczeding, as reported last month, to develop patent
applicetions for filing in the V.S., first obtaining the approval of the
Solicitor's Office. Action taken on these disclosures is ss follaws:

(1) OCR-1859: As stated sbove, this Invention Disclosure
{BCR Suggestion 178} was submitted to OCR on May 7, 1971. In reviewing this
disclosure, entitled "Low-Sulfur Char from Coal Gesification," it was decided
to combine it with OCR-1078, "Gasification of Carbonacecus Solids,” the
epplicetion for which has already been filed.

(2) OCR-1860 ané OCR-1861: OCCR Disclosures 1850 and 1861 have
been ccmbined into a single patent spplicaticn entitled "Two-Stage Gesification
of Pretreated Coal.” A copy of thic spplication was mailed to Mr. Howard
Silversteirn, Branch of Patents, on December 6, 1971, for his review, and, if
found satisfactory, subsequent authorization for filing by BCE. The appropriate
document assigning rights to the U.S. Governrent has heen preparesd.

(3) OCR-1862: A U.S. application has been prepered on OCR
Disclosure 1862 entitled "Three Stage Gasification of Coz2l.” A cepy of this
epplication was sent to Mr. Howard Silverstein, Breach of Patents, on December
13, 1971, for his review snd approval for filing by BCR. The appropriate
document assigning rights to the U.S. Goverrment has been prepared.

{4} OCR-1863: A U.S. spplication has slsc been prepared on
OCR Disclosure 1863 entiticd "Two-stage Dewnflow Gasification of Coal.” A
copy of this application was forwarded to Mr. Howard Silverstein, Branch of
Patents, obo December 13, 1971, for his review and =mpproval for filing by BCR.
The appropriate document essigning rights wc the U.5. Government has been
Drepared.

(5) ©OCR-186L: A U.S. spplication has been prepared on OCR
Disclosure 1864 entitled "Two-Stage Gasificaticn of Coal with Forced Reectant
Mixing and Steam Treatmert of Recycled Char.” A copy of this application was
mailed to Mr. Howard Silverstein, Bramch of Petents, on December 8, 1971, for
his review and spproval for filing by BCR. The appropriaste documeni sssigning
rights +o the U.S. Gcvermment has been prepared.

G. _Literature Search (V. E. Gleason)

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

H. Ciher

1. Prime Coptract Metters: An initial list of surplus equipmernt was
supplied OCR on September 30, 1971. Other lists are being prepared and will

be submitited in Jamuery. Early acticn is requested because of limited storsge
fecilities.

2. Quiside Engimeering and Services: In addition to working or the bid
package for the MPRF, Koppers continues to provide engineering assistance as
required and as reported above.
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Copies of proposed Amendment No, 7 to Subcontract No. 2 signed by Koppers
were submitted *c CCR for approval on October 20, 1971. Action by OCR on the
request has not been received.

3. Brigham Young University: The project entitled "Study of High Rate,
High Temperzture Pyrolysis of Coal" with joint funding by Brigham Young
University and BCR is now in its ninth month. Figure 80, Monthly Progress
Chart, Expenditures, shows the current budget status. The leiter report of
progress by BYU is as follows:

During Decewber the 3/4 inch resctor and the new quench
gystem were assexbled. The latter permits diversion of
the flow from the reacvor into a sm2ll sampling containper.
Two checkout runs have been performed with the new eguip-
ment.

The guench system operated perfectly. Collection of the
effluent guench water from the reactor for a timed period
is made. Then the char is separated {rom the water by
filtration, dried, weighed, and analyzed for ash. Using
these date along with the ash analysis on the coal, e
coal Teed rate snd the percent of the comi gasified are
calculated.

It was found that the 3/4 ineh reaction chamber reguired
wodification., The charber was desigred with a machineatie
ceramic insulater =t the point where the coal is injected.
This insulator cracked and eroded during the checkout
tests. Replacement of this section of the resctor with
pure alumina tube, as is used for the remeinder of the
reaction chamber, is planned.

Plugging in this reactor by coal caking to the wells as
in the 1-1/2 inch reactor was zlso ercountered. Future
tests will be mede using an inert solid as a diluent.

The needed modifications should te completed during thes
Tirst two weeks of Jamuary. The new chromatcgrasph has
bean received snd is being plsced into operstion.

I. Visitors During Decermber, 1971

Decerber 2, 1571 December 3, 1571

Mr. Thomas J. Eisenman Mr. E. Romano
Femnsylvania Electriz Co. Mizs ¥vonne Forester
1001 Broad Street EKDKA-TV
Johnstown, Pennsylvania Pititsburgh, Pennsylvania

Mr., J. F. Farnsworth

Mr. J. Robb

Mr. D. M. Mitsak

Mr. S. M. Tymiak
Xoppers Conpany, Inc.
Koppers Building
Pittsburgn, Pennsylvenis
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December 9., 1971

Mr. Willism G. Cronk
The H. K. Ferguson Co.
One Erieview Plaza
Cleveland, Ohio LLI1TH

December 10, 1971

Mr, 8. M. Tymiak

Mr. D. M. Mitsak
Keoppers Company, Inc.
Koppers Building
Pittsburgh, Pennsylvanis

Mr. Edward C. Johnscon

Dr. Williem Yeh
Foster Wheeler Corporaticn
110 3, Oreange Avernue
Livingston, New Jersey OT039%

Decerber 1k, 1971

Mr. R. Dean Patterson

Mr. Francis W. Powers

Mr. E. B. Dunkek
Turbo Power & Marine Systems
United Aircraft Corporaticn
Parmington, Connecticut 06032

Decerber 20, 1971

245.
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Mr. Dougles T. King

Dr. Ab Flowers %
Lmerican Gas Associstion z
1515 ¥Viilson Boulevard 3
Arlington, Virginia

December 21, 1671 T

Mr. A, Eoward Smith
Mr. Paul Towson

My, Jack Ryan

Office of Coal Research
U.S. Department of the Imterior

Weshirgton, D. C.

Decerber 22, 31271

20240 o

Mr. H. F. Leonard

Mp, J. W. Lindstrom

Mr. D. M. Mitsek

Mr, X. Whiteacre
Koppers Company, Inc.

Koppers Building
Pittsturgh, Pennsylvania

December 28, 1571 '

Mr. J. M. Bialosky

Kovpers Company, Iac.
Koppers Building ]
Pittsburgh, Pennsylvania C3

J. Trips, Visits, end Meetings During Decerber

December &, 1671

Office of Coal Research

U.S. Department of the Irterior

woshington, D. C.

December 9, 1971

20240

Meeting of AGA Materials

Design Task Group
Flying Carpet Motel
Pitisbturgh, Pennsylvania

L

e Requests for Informstion

Mr. Nicholas Ricciuto

Dept. of Chemical Engineering
University of Western Ontarioc
London, Cntaxrio, CANADA

R. A, Glenn

Re A. Glenn
J. F. Tesscney
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IT. WORK PLAWKED T'CR JANWUATRY, 1972

The work plenned for January will be basically a continuaticn of the
cr-going program which has been underway for the past few months.

The finel summary report on the coal composition and beneficiation studies
is in the final editing process and will be completed this month.

The review of the bid package from Koppers for the fluidized-bed gasif-
ication PEDU will continue. Suggested design changes for the PEDU will be
evaluated to determine whether thelir inclusion will add substantially to tne
research progran. Reactivity studies of the Consol char have been cempleted,
and a summary report of the procedure and development of the reactivity
equations will he drafted. Chars obtained from the Stage 2 PEDU will be
evalusated.

Tests will continue in the bench-scsle methanetor te evaluate suitabdble
catalysts. Emphasis will be placed on non-nickel catglysts as a result of
previous experience. Socliciting of bids for equipment for the methanation
PEDU is planned, as well as continued work on the model studies.

Data on the Stage 2 PEDU (100 1b/hr) have been compiled and the first
draft of a final summary report to cover work completed since September 20,
1970, has beern written. Editing of the report will begip this month.

Tests in Phases II and IZI of the cold flow model studies for the 5 ton/hr
two-stage gasifier will begin. Constructicn of equipment for Phases IV, V,
and VI {Stage 2 tests) is also plenmed. In sddition, studies of various chars
will be continued.

Ges yield expressions wiil be revised and incorporated inte subroutine
GASIFY in order to obtzin simulation runs for Pittsburghk seam, Elkol, and
lignite coels, OCperstior of the FDPE/E computer will coatinue to be studied
and the equipment will be set up as scon as 1t is received. Daie from
sipulation runs will be evaluated.

A. Trips snd Meetings Plesnned

Jaruary 19, 1872 Bidders' Conference R. A. Glenn et =l.
BCR Leboratory
Monroevilie, Pa.

Janvary 26, 1972 AGA Materiels Design R. A, Glemnn
Task Group Meeling J. P. Tasscney
Pittsburgh, Pa.

B. Tapers to be Presented

None

cC. Visitors Expected

January 7, 1972 Mr. D. R. Miller
Proczesses Research, Inc.
2912 Vernor Place
Cincimmati, Chic 45219
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January 11, 1972

January 1z, 1972

January 13, 1972

Jemary 14, 1972

RAG:v
1-14-72

gcot

Fluor Corporation
2500 S, Atlentic Blivd.
Los Angeles, Californis

Mr. Walter Linde
Lotepro Corperation
801 Second Avenue
New York, W. Y.

Mr. John Lutz

Scientific Design Co., Inc.
2 Park Aveme

New York, N. Y.

Burns & PRee
T00 Kinderkamsck Road
Cradell, New Jersey OTELS
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MANHOURS
IN HUNDREDS
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60
54
48
42
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18
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MONTHLY PROGRESS CHART
PART 1 MANHOURS

Bituminous Coal Research, inc.
350 Hochberg Road Menroeville, Pa.

QFFICE OF COAL RESEARCH
DEPARTMENT OF THE INTERIOR

CONTRACT NO. 14.32-0001-1207

= Predicted Professional and
Non-professional

= m Predicted Professional
D Actual Non-professianal

@ Actual Professional




B d

Monrceville

Homer City

Total

197 1972 -
Sept Oct Nov Dec | Jan feb Mar Apr May June July Aug Sept
! i [ !\’I 1 1] A i i ﬁ\,l ] f ~J
7
J— -——_ﬁ
“—_'—
e RIS, '
MONTHLY EXPENDITURES (Ail Costs, in Dallar
Sept Oct Nov Dec Jan Feb Maor Apr Mo
Predicted | 125,991 | 129,991 | 129,991 | 129,991 | 323,485 | 382,228] 558,454 | 105,058 R4
Actual 63,610 | 121,696 | 146,834 | 1Lk,590]
Predic'ﬂd lsh_’m 215,’
Actual - s 1
Predicted 129,991 1299991 129,991 1293991 323,)‘“86 3823228 558:1;'51"' 2599058 —:
Actual | 63,610 | 121,696 | 146,83h | 14%,590°
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Appendix A-2 2hG.
| CUMULATIVE EXPEND!TURES
Cet Nov Dec 25.000
i L ] €=
N MONTHLY PROGRESS CHART
6800 PART 2 EXPENDITURES
6400 Bitumirous Coal Reseorch, inc
6000 350 Hochberg Rood Monrceville, Pa.
—
5600 OFFICE OF COAL RESEARCH
OEPARTMENT OF THE !NTERIOR
5200
— CONTRACT NO. 14-32-0001-1207
4800
4400
-l
4000 Expenditures,Cumulative
T 3600 Actual, Monroeaville
32¢0 [:l Actual, Homer City
2800
=—p—— Predicted Expenditures, Cumulative
- 2400
T t— .
. 2000 e Total, Monroeville
and Homer City
1600 mwves Monroevilie
1200
800
e 400 G
DOLLARS IN
o THOUSANDS
June July Aug Sept Qct Nov Dec
. | 86,2%0 | 65,813 | 65,813 | Th,7h6 | 62,273 | 62,2T3 | 62,275
: #* BEstimated
80 | 280,400 | Lk, 300 | Wi, 300 | bhk, 500 | 760,600 | T6O,600 | 760,800
3, .,640 | 510,113| 510,313 | 519,146 | 822,873 | 822,873 | 823,075
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APPENDIX B

PROGRESS REPORT #29

BITUMINCUS COAL RESEARCH, INC,
COAL GASIFICATION

DECEMBER 1971

KOPPERS CONTRACT 2415

STATUS OF CONTRACT

A, PILOT PLANT ENGINEERING BID PACKAGE

{1}

(2)

{3

A draft of the Bid Package for the pilot plant, Volumes I
through V as tabulated in Koppers letter 2415-C212 dated
November 9, 1971, was submitted for customer's review
and approval on December 3, 1971.

BCR requested Koppers to revise Section H of Volume III

of the Bid Package by deleting design data and other
references pertaining to Lurgi/Farsons Purisol Acid Gas
Removal Process. For additional information refer to
Conference Report 204, Part A, All drawings and speci-
fications of the Bid Package were revised accordingly and
the revised version of Volumes I through V was resubmitted
toc BCR on December 22, 1971.

Koppers is now completing Volume VI of the Bid Package
consisting of:

{a) Engineering, Procurement and Construction
Services {Description)

(b} Proposed Progress Schedule

{c) Cost Estimates - {Based on Koppers internal
estimating procedures only, since Koppers was
refused permission to solicit price gquotations
from ocutside suppliers and sabcontractors ~ as
Tequested in Koppers letter dated November 18,
1971)

B~-2505.
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B-251.

(d) Proposed Cash Flow Schedules

Additional information on Volume VI is reported in
Conference Report 203, Velume VI is scheduled for
transmittal to BCR on January i4, 1972,

B. ENGINEEZRING ASSISTANCE AND RECOMMENDATIONS FCR
PEDU PROGRAM

A meeting (Conference Repoert 205) was held at BCR offices
December 22, 1671 to discuss the status of Char Fluidized Bed
Gasification PEDU and Fluidized Bed Methanation PEDU and
the continuation of engineering by Koppers for these units.

At the meeting Koppers was instructed to {1) proceed with
finalization of methanation FPEDU specifications and (2) prepare
preliminary engineering and investment cost information
relative to adapting the char fluidized bed unit for coal feed
and the addition of a second stage fluid bed,

As requested by BCR, Koppers submitted December 30, 1271
an outline of the functions to be periormed by Koppers under
the detail engineering phase of the PEDU's. After review of
this information, BCR will advise Koppers when to proceed
and the scope of the detail engineering to be accomplished.

CONTRACT EVALUATION

Four (4) copies of Amendment No. 7 to Amended Subcontract No. 2,

“including Appendices I through VIII, signed by Mr. J. D. Rice,

Vice President, Engineering and Construction Division, Koppers
Cornpany, Inc., were transmitted to BCR in our letter C-183 dated
October 18, 1971. Receipt of these copies was acknowledged by
BCR in their letter dated QOctober 18, 1971.

Koppers comtleted the Bid Package (Volumes I through V) in accor-
dance with the scope of work stated in proposed Amendment No. 7

(par. II. A.5 of Appendix I}, The first drzait of the Bid Package was
delivered to BCR for their approval December 3, 1971. Upon completion
of revisions requested by BCR, the final version of the Bid Package

was resubmitted to BCR December 22, 1971.

J. ¥. Farnsworth
Project Manager
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APPENDIZX C

EYTR SR IT IR TP

»DDITICNS TO ABSTRACT FILL, DECEMBER 1971

Mills, G. A., "Gas from coal; fuel of the future,” Environ. Sci. Technol. :
5 (12), 1178-82 (2971). 540,000 Journal :

The techroleogy invelved in producing methane from coal is reviewed. ¥

s

"SNG: How much, at whet cost, how scon in U.8.7" Cil & Gas J. 69 (49),
31-6 {1971). 540.000 73-9

et wr

The review of cempany projects in this article covers the present
status of coal gasification technology as well as the planned use .
of the British Gas Courcil's Catalytiec Rich Gas process, the v
processes of Lurgl Gesellshaft fuer Mineraloeltechnik m.b.h., -
and the Methare Rich Gas process of the Japan Zaseline Co. for ﬂ
gasification of liquid hydrocarborns. a
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