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PROGRESS REPORT NO. 36
OCR CONTRACT NO. 14-01-0001--f15
COXSOL - LIGNITE CASIFICAYION PROCESS DEVELOPLENT

\

Phase I -~ Feasibility Study

A. Summary

Complete.

Phase II - Bench-Scale Experiments

All effort in this area is devoted to preparation of a final
report on Phase II activities., This includes work to update the- poten-
tial commercial econnmics of the lignite gasificatioa process.

Phase III - Pilot Plant Engineering

Preparation was made to contact Stearns-Roger re contract
megotiations.

Picancial

Estimated expenditures in January were $8,000. Cumulative
expenses to date are $1,813,837,

Lignite Gasification ,
Progress Report No. 56 -2~ January, 1969 .

B. Technical Results and Progran

Phase 11 - Bench-Scale Research

1. Experimental Projects (Projects 530, 532, ete.)

_BReport No. 1, dealing with the mechanics of fluo-solids, has
been final typed and tables and figures are out for reproduction., Five
copies of this report will be submitted to OCR for approval on
Pebruary 19.

Report No. 2, dealing with physico-chenical studies, is in
final draft and now undergoing internal review and revision., We esti-
mate approval copies will be sent to OCR qn or about March 135. .

Report Xo. 3, dealing with the operation of ‘the continuous
beach-scale unit, is still being drafted. ¥e estimate that approval
copies of this report will be sent to OCR on April 15,

2. Supporting Patent and Legal Acti\'ities. (Project No. 3534)

The current laboratory reports and memoranda were revieved for
determination of Subject Inventions, :

3. Supporting Process and Econonic Analysis (Project No. 533)

Work has continucd on the reevaluation of the economics of the’
CSG Process as applied to lignite. Tha impact of process operating condi-
tions and process varfations on product gas price is beidg e\:ﬂuated.
nu work will be completed on or about April 1, 1969. -

Phase III - Pilot Plant Engineering

4. Catalytic Design (Project No. 533.30)

On January 28, instructions were rcceived from OCR to proceed
with ncgotiations with Stearns-Roger for construction -and operation
contracts, A meeting with Stearns-Roger is scheduled for carly February.

€. Subject Inventions

None.
D.‘ Pinancial Status
Expense. A.ctual N Budget
Cuwulative through D.econber $ 1,805,837 $ 3,575,000
Expended 1n period (estimate) 8, 000 420, 0600
Cumulative through January $ 1,813,837 $ 3.995.00&;

Att. - Nonthly Progress Chart X - o




{ —r
f L.
o
! ~,
N 1967 " 1967, 1968
¢ JULY AUG. SEPT OCT. NOV. DEC..| JAN. FEB. MAR. APR
130 T - T ;
x ! ] !
e ! | : !
8 120 N -+ . : ;
= i | i V ;
@ ! j ! i ‘ .
g ; ! ‘ . :
2 100} - - S Sttt ST [} 9 . :-
2 ' ! f ? ; .
« H 1 ', : . ' ,
o~ —1 - : P
3 ! S - : ; ;
L e S EE B SR S
= ‘ : i i ;
w : : ' i t .
“ 70 -3 Ao Fo i % 4
eo—-—+— -~ = g oo - 4 - - i -
s T - ! T " | : » £ ’
& : ? i : N ; g
sob——f-— —p-oh R ey S
i | 1 ! i : ;
8 l ! ! : . .
& AOp— o s T s e e e A
o : } ' ! ! ! :
4 o 30— -—r—-- : . - ————— . .- - -
© i i -
o ' ! . P . ' . .
5 20} — v — o~ e S -
2 Tl
[ 3¢ Il ¢ I prom -
R 4 - - &88
3 '"ITTRYTES 7 Z o4 £ 7 -
© By o R X '/ﬁi 7 g = 2
) x-'tk iR B jna R RN sas samde 1N o
} MONTHLY __ EXPENDITURES* “w
PREDKTED [ 103 78 | Zz._z_:_!_?_z._o ] I 9eom 1'7970 owu " sz.0 w|40m 200 700w " r0.0m 2 ."n -zzo;
ACTUAL 75.5%  70.0M 1068M | 43N 71N 934 M |TOOM 29.9M 1IN 3LIM 3 N 36,
1 g N N e i
{ |Juy Auc. SEPT OCT  NOV. DEC. | JAN' FEB  MAR APR & T  JUM
3 PREDICTED | 10i0.6 » icesom Lnns.ol T2650 W (136308 141508 | 145508 Ta730w, 1543.0% 161508 17 M nsuio
‘ ACTUAL 9813 108030 | 116618 12310  1348.18 1441.5M [1S11.5 W 1341am 16325 e7iz M IX TM a2l
-k : 'CUMULATIVE ~ EXPENDITURES ¥ g . ‘
* Expenditures Include All Costs & Fees. R
N - K -

B i N

e |




. : 1968} 1969 _
JULY AUG.  SEPT. OCT NOV  DEC.| JAN. FEB  MAR.
T T T T T T T
‘ . ! . i :
. | : . I :
P b Ty A S
| ! ! ' ! : ! f
-t ' N ’ - ? . B
] ‘ A
- : .. . -
: T : T
¢
. i . f . .
—— e -—7— - - e - - . - - T - - - « - = s
- . ; .- B SN .
b .
! N H
- !, .
—4—+————-4—»—-——--—f -».—r_-,-_T —_—— b o Btk Sl ilid - - - — - -
‘ : i
i : |
- - e e e e = - e e - -4 e -

L brod b me— . . o s Bz SR s R ..
"y 2= v«'\"-/ X G
A -
a2 A TN
jnsn WAL sanai seses KRN

N6 . o,
N .'\»ﬁ"m" l."14--1_'r'.‘,‘14—‘.'"":—-

. :
a0 12000 w 2200M 2200m

2200M  220.0M | 320.0 8 | 52008  3200® 42004 2500%  290.0% 2600w ' § 00w
;,"Ei ‘"so.i W 3™ 158N 37TM 99 se M 8ew 9 w|8ze i T
PR MAY JUNE JULY AUG. SEPT. OCT 'NOV DEC. | JAN FEB. MAR  APR. JalY  JunE

. \ :
iﬂ - ' 173308 193508 1750 M ! 239%.0m i ZHIS.O.j”SS.O. 323508 " 3s7SOM
(T ™ 17013 M ITS2.0 M 1752.7M (TE6.4 M (T763M 1785.7M 17941 '

82T 9 M

B
3995 0N 42850V a5

38N

LI
nouY«nsou’i;'

:.iou 'sessow
¢ - -

7

oo — =1

BLANK PAGE




- MONTHLY PROGRESS

CONTRACT No.

t MAY

CHART

14-01 - 000! ~415

JUNE  JULY

AUG.

SEPT.

ocT

NOV.

1969 1970

DEC

JAN.

FEB

MAR

APR

T

T

1

- BLANK PAGE

} . i s
i ' : .
- - . ———t e - B - .
1 : .
' i ' B .
) v + - . .
; : ! . )
H i
- - . . . - | —
r 3 53 A AR SRR 53
’/j ) . » P 4 / . -
- - - . « . /oA v, s e ./,'A_ " . L
) v A A o T
\ S A ’ . » ¢ 4
i < ‘ . ’ s
: v L] “ . . P
T Tt - T ¢ T "*',‘"I -rr 'fTh‘ T‘n’r’ . "’TTT"
: B | ! . ., o, [ .
3 H L i
——— _—— e oy ey ey e ees Cieed v eresnn.
i > w3 0= ' !
! ' . P S '
! ' . . A [T SO
- -—— - iJ :j ,“. '_-v:; ............ . . . .t
r'//‘ P 4 ) : . ~ H
; : 0y U B ! ' .
-k —_—— -'Trﬂ -,w, 'T'?‘ﬁ‘ cecnny cve - O S R . .o
: ' . . s, <4 S
i ‘ S l ‘
. . i vt !
———-.-.-_—--A_%_ PO . ceieid mmeter - eesere = siamee - hemecs  eveens oo
- ;i IR .
- /I . i} ! ! )
— ﬁ’:""f" ";Y [ b e s - —————— e eeenid
. AALMEE : ‘ !
! L gt Ly . : \
v [ i . i . . \
T =L ety .T.l.?, e Mt BT . . mepees Cishe eeees § o eeees
U s oo i : '
R | . v
Y o H L oo . ’ ' i
e TS LS S S S SOl U S O e ceeee e eeesns
. CS T . . l . \ i i
¥ ] ' il i . .
. H H ¢ oo ‘ i i 1 .
| . ‘ il . B g : _|L N ! ¢
" Y i T =T M T T T - T -
N 160 O 4800N iooom 1000™ 1000 150 Om 150.0 8 150.0 8 129.0 ™ 12500 1208

PR. MAY

JUNE JUUY

AUG.

SEPT.

OoCT.

NOV.

DEC. | JAN.

FEB

T H T v v v
3O0M 4973504 354350M 5955.0M 5655.0M ST950M S9050M 60550M 62030M
- - - — = N

-




BLANK PAGE

-

e330Cw e30Q

s -
[

MAaY

l
APR. MAY : JUJ

o
' : -
v ! . &
- - - L - L. -,
: , , ] -
« _ , , — SR N | e
< , AN R Rt Rt e RS
3 , . " NN s ! Y |3
USRS ) \. NI - : : . [ ]} .
: . . |
. - .
a e [ u_ _
\ ———== A T X o
w . /,/4/ e AU R N B ol elg 4
J SRR X ENEVINENIN UYL I R U TS =y | ¥ |
. A B , ' . i ' a2 . -
- Z ' . [ <<~ ‘ S b M 2 o.w.
b < S I ST — 2
S a AN : oo : P o =13
=" : S : : . : 4 y SR -~
v B S T
[=] . »
~ol it e S o |ule
-2 B ¢ SRR D T S ST S S . | @S
. [=Y ! PRI : . .o . [N . N ‘ ~ Q " '
N S . Aol o coe : : N H V- ' - '
oot ﬁu .| 2 .
2 T T IS I A F 3 ]
o 1 , . : : S . . H F R
2 . A . . . : : . i N °
-y . . F SR o . L. [P i - -
' ; . 2,
- e e e o .- . - b
s S SRR P A : + ° ol
© SN S S S T |o6|%
e s RS R .3 H : 3 . T
. : : . ) : 2’
v : S P SV O S S : K le
al NATI Y T e ey e 18 ]s!
" . . v-.. M h i v . } x; ] [ - !
e .. Vwr,r N - Co ! R H R ——— L™, ‘
: Il ! ; : 2
. . ! . Y i
o . .- ; FRNUROD MU ST SR ° v l2
s g o s
a A DI S § N 1 1 ~ FR R
b e v . R ANCURENENEN A m -} s T L~
. . | s!
> ' ! = o!
3 AR AT I ° %5 | el
=4 . : C w - s L : - H 2 )
e AU =5 T AR SR S T, A
' I ; It |
w ! ! | : 2 |t
z _ ,11J. S W e o | 218
3 p —w FEEE T SRR s 1318
i . R . I 5 ~ b4
L. U 14 : ' RS L~ . =
4 1
1 ' 2 Q:
4 _ AA/.// PR A S o, |& (g :
b 3 : T i R ! w | E | !
u/ o N F I} } : ! = @, )
. Ceal : : . ; ;
' ' ' N F Y b
H E ] .
——t- — 2 &3 :
R B ] ] a |8 C :




97
. APR. MAY JUNE
T T T
! !
b :
T
H } !
o S -
| ' '
-t —_—— -4 —_——

|
¥ |
[ S .
t
i

4 g
it ] ¢ )
T B

i } ;
R ————

Lo
s | S, T
. : i

1

N

|

‘ 1 T T
oM ° 12308 12508 170.0 8
[

T T e e — e

i H
!

'l. APR. MAY JUNE

T T T
E: 920508 $3300M 85000M

-

DATE: __Siswtiy %02

PREDICTED  ACTUAL
SUPERVISING £33 N
PROFESSIONAL  [772 Ca»
TECHNICI AN gt g 23 &

@ Includes Supervisory Exempt Technicians.
@3 Inciudes Clerical.

ERYGE

S VR

Py

Y
Sl

Oy SAER P,

MONTHLY PROGRESS CHART

. OFFICE OF COAL RESEARCH
DEPARTMENT OF THE INTERIOR

CONSOLIDATION COAL CO.

| RESEARCH DIVISION LIBRARY PA.

CONTRACT No. 14-01-0001-415

I - .

|
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. . . .
PROGRESS' REPORT NO. 57
OCR COSTRACT NO. 14-01-0001-415(2)
CONSOL. LIGNITE GASIFICATION PROCESS DEVELOPSENT

Pebruary 1 to 28, 1969°

A, Summary
‘Phase I - FPeasibility Study )

Couplete.
. Phase I1 - Bench-Scale Experinents

Seport preparation continues,

Phase III ~ Pilot Piant Engineering ’

Updated construction costs (based on a July. 1969 start of .
construction) have been received from Stearns-Roger. By coaparison with
the November; 1968 proposals from other ccntractors, Stearns—Roger recains
the preferred proposer, and unegotiations will continue in March.

. Financial’

Estimated expenditures in February were $18,000. -Cumulative
expenses to date are $1,836,674. .



Progress Report No. 37 -a~ seusunry, AFOD
Progress l{eport No. 37 -3 svwe—, s

B. Technical Results and Program .
As shown by the above comparison, S-R remains the preferred proposer:

- Phase II - Bench-Scale Research
Drafts of the proposed construction contract and operations contract

have been forwarded to S-R for review, and a meeting with S-R o(!xchl? is
scheduled for early March.

1. Experimental Projects (Projects 330, 532, etc.) -

Pinal report preparation continues, Asseambly of Report Ko, 2 is
delayed by late arrival of reduced figures and tables. Approval copies will
be sent to OCR on or about April 1, 1969. Report No. 3 is still being drafted,

€. Subject Inventions

and in view of its volume, probably will not be completed in final form until \ None .
May.
g ' D. Financial Status
3. Supporting Patent and Legal tivitt ) 534 B v!
PP g Paten gal Activities (Project ) Actusl R
The current laboratory reports and memoranda were revieved for y
detersination of Subject Ianventions. Cusulative through January $ 1,818,674 $ 3,995,000
Expecded in Period (estimate) 18,000 —— 290,000
3. Supporting Process and Economic Analysis (Project 3533) $ 1,836,674 $ <,285,000

Work continued on the updating of the gas-from-lignite feasibility
study. The basic process schere has deen optimized, and we are exploring the
effect of byproducts (boiler char and hydrogen) on the economic attractiveness.

Cost estimation has begun, and preparation of the report to OCR
should be -started in late larch.

Phase IIl - Pilot Plant Engineccring

_4‘. Catalytic Design (Project Xo. 533.30)

Pursuant to OCR instructions, a meeting with Stearns-Roger was beld
on February 3, 1969. S~R's prices for the pilot plant construction were fira
only until Pebruary 4, 1969, ‘and it was agreed that S-R would obtain new coemit-
wments from vendors and subcontractors on the assumption that coastructioa would
start in July, 1969. 1In addition, the updated proposal will include the engin-
sering required to certify the Catalytic mechanical design and the purchase of
a performance boad.

Ou Pebruary 20, the revised figures shown below were received from
S-R. A comparison is shown with the other cormparable proposals received in
November, 1968 (sce RI-11990).

S-R Revised Procon Catalytic
Estimated Cost $ 7,910,000 $ 8,100,000 $ 8,382,000
Yee 136, 000 162,000 . 193, 000 sn2/69 : ‘
Cust + Pixed Fee $ 8,046,000 $ 8,262,000 $ 8,575,000 Att. - Monthly Progress Chart
Guaranteed Naxtmum $ 8,517,000 .- ‘ - ~
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PROGRESS REPORT NO. 58
OCR CONTRACT NO. 14-01-0001-415(2)
CONSOL LIGNITE GASIFICATION PROCESS DEVELOPMENT

March 1 to 31, 1969

A. Summary

Phase I -~ Feasibility Study

Complete.

Phase II -~ Bench-Scale Experiments

Report preparation continues.

Phase III - Pilot Plant Engineering

Negotiations with Stearns-Roger continued in March. Contracts
for construction and opcration of the Rapid City pilot plant are ia
preparation.

Pinancial

Estimated expenditur>s in February were $11,000. Cunulative
expenses to date are $1,844,674.



Ligunite Gasification . .

Progress Report No. 38 -2- March, 1969

B. Technical Results and Prograz

Phase II - Bench-sénle Rescarch

- . N . - .
1. Experixzental Projects (Projects No. 530, 532, etc.)

Pinal report preparation continucs. Approval copies of Volume III,
Book 2, "Pilot Plant Research - Phase I, Research on CSG Process, Laboratory
Physico-Chemical Studies,” were forwarded to OCR on March 17, 1969. Draft
preparation of Report No. 3 is still under way. ’

2, Supporting Patent and Legal Activities (Project No. 534.00)

The current laboratory reports and memoranda were reviewed for
deteraination of Subject Inventions.

3. Supporting Process and Economic Analyles (Project Xo. 533.00)

The updating of the economics of pipeune gas fron lignite via
the COz Acceptor Process 1s almost complete. Major drawings have becen com-
pleted and tables are nos being typed. The text of the report is now io
preparation. . -7

* Approval copies of this report will be forwarded to OCR in the
latter part of lay.

l'hm l!l = Pilot Plant Engineering

4. Catalytic ne'sign‘ (Project No. 533.30) -

Meetings were held with Stearns-Roger on March 6 and 7, and on
March 24 and 23, to discuss the costing and contractual arrangeaents involved
in the construction and operaiion of the Rapid City pilot plant. As of the
end of March, revised draft contracts for both phascs of the pilot plant
developnent. have been pmpamd and are being nxiered by szearns-nocer and
Consol. represeniatives.

€. Subject Inventjions
None.

D. Financial St-atus

N ' Actual Budget -

Cumulative through February, 1969 $ 1,833,674 $ 4,285,000
Expended in Period (estimate) 11,000 ° 290, 000
Cunulative through llarch, }969 $ 1,844;6144 $ 4,575,000

Att. - Monthly Prozress cmnt .
4/10/69 .
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OFFICE OF COAL RESEARCH
DEPARTMENT OF THE INTERIOR

CONSOLIDATION COAL CO.

RESEARCH OIVISION LIBRARY, PA.

CONTRACT No. 14-01-0001-415

ceDe-MPR--S'

PROGRESS REPORT NO. 59
OCR CONTRACT NO. 14-01-0001-415(2) ~
CONSOL LIGNI1TE GASIFICATION PROCESS DEVELOPNENT

April 1 to 30, 1969

A. Summary
' Phase 1 - Peasibility Study

Complete.,

Phase II - Bench-Scale Experiments :

Report preparation continues.

Phase IIY - Pilot ‘Plant Engineering

- Contract docunents for the constriction and operation of
the Rapid City pilot plant were forsarded to O.C.R. im April.

£
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) Estiaated expenditures in Pebruary were $13,000, Cunulative
expenses to date are $1,839,101. :
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Lignite Gasification '

Progress Report No. 59 -2- April, 1969

. B. Technical Recsults and Progran

|
\ Phase II - Bench-Scale Research

1. Experimental Projeccts (Projects No, 530, 532, etc.)

Work on Book 3 of R & D Report Xo. 16, Interim Report No. 3
continues. The first draft of this report is w.ow com:pletc and under-
going review,

2. Supporting Patent and Legal Activities (Project Xo. 534)

The current laboratory reports and mecoranda were reviescd for
determination of Subject Inventions.

3. Supporting Process. and Economic Analvses (Project Xo. 333)

The report presenting updated cconomics on the CSG Process is
completed in draft form. Review and final typing are under way.

Phase III - Pilot Plant Encinecring

4. Catalytic Design (Project No. 533.30)

Mutually satisfactory drafts of subcontracts between Stearns-
Roger and Consol for the construction and opcration of the Rapid Caty
pilot plant were forwvarded to OCR for approval on iApril 24,

The pilot plant model was set up in Sioux Falls, South Dakota
on April 28 and subscquently moved to the Yundt lerorial Library, XNadison,
South Dakota. Brochures describing the proccss were prepared.

C. Subject Inventions

None.
D.  Financial Status
Expense Actual » - Budget
Cumulative through March, 1969 $ 1,846,101 $ 4,575,000
Expended i{n Period (estimate) 13, 000 240, 000
Cumulative through April, 1969 $ 1,859,101 $ 4,815,000

Att. ~ Monthly Progress Chart
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PROGRESS REPORT NO. 60
OCR CONTRACT NO. 14-01-0001-415(2)
CONSOL LIGNITE GASIFICATION PROCESS DEVELOPMENT

o KO B B

May 1 to 31, 1969

A. Sumeary
Phase I - Feasibility Study

Complete.

Phase II - Bench-Scale Experiments
Report preparation continues.

Phase ITT - Pilot Plant Engineering

Contract documents for pilot pPlant construction and operaticn
vere revised following a meeting with OCR on May 23, The revised docu-
Wents are now being reviewed by Stearns-Roger.

Pinancial -
—Clr

Estimated expenditures in May were $10,000. Cumulative expenses
to date are $1,870,510.
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Lignite Gasification

Progress Report No. 60 -2- May, 1969

B. Technical Results and Program

Phase II - Bench-Scale Research

1. Experimental Projects (Project No. 530, 532, etc.)

Work on Book 3, Interim Report No. 3 of R & D Report No. 16 is
still comtinuing. Pinal typing of the report will start in mid-June.

2. Supporting Patent and Legal Activities (Project No. 5343)

The current laboratory reports and mesmoranda were reviewed for
Subject Inventions.

3. Supporting Process and Economic Analyses (Project Xo. 533)

Approval copies of Interim Report No. 4, R & D Report No. 16,
were submitted to OCR on May 13, 1967, OCR approval was received on
May 21, 1967 and preparation of the necessary masters, etc., for publica-
tion has begun,

Phase IIl - Pilot Plant Engineertng

4. Catalytic Design (Project No. 533.30)

A weeting was held with OCR on May 23 to review contract documents
for the construction and operation of the Rapid City Pilot Plant. Revised
docuwents, based upon the above review, have been resubmitted to Stearns-
Roger for review.

C. Subject Inventions

Noue.
D. Pinancial Status
Expense Actual Budget
Cumulative through April, 1969 $ 1,860,510 $ 4,815,000
Expended tn Period (estimate) 10, 000 160. 000
Cumulative through May, 1969 $ 1,870,510 $ 4,975,000

Att. - Monthly Progress Chart
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- 1971
MAR. APR MAY JUNE : .

! T { . . . . PREDICTED ACTUAL

i { : PROGRESS RFPORT NO. 61 .

i ! ; SUPERVISING (R0 [ OCR CONTRACT XO. 14-01-0001-415(2) : ,
I . COXSOL LIGNITE GASIFICATION PROCESS DEVELOPMENT
! PROFESSIONAL 772" cC= /
f June 1 to 30, 1969

TECHNICIAN [T L3 W%
A. Summary

Phase I - Feastibility Study

@ Includes Supervisory Exempt ‘_l’echnicfons

@@ Includes Clerical.
Complete.

Phase 11 - Bench-Scale Experiments

Report preparation continues.

e A

fridd

2 roneet: Y £l vreiuls

Phase IIT - Pilot Plant Engineering

A pre-contract audit was conducted, preparatory to signing
contracts for the construction and operation of the Rapid City Pilot

Plant.
Pinancial
Estimated expenditures were $10,000. Cuczulative expense to.
date is $1,880,510.

N
L

L_1_5_-<-'i_0f X 1230w " 1250w 70,0 "J MONTHLY PROGRESS CHART

: T . OFFICE OF COAL RESEARCH
DEPARTMENT OF THE INTERIOR

l?j—lyl?a:o‘:‘ .)sgvan‘rgg)o‘qu CONSOLIDArION COAL CO.

- RESEARCH OIvISION LIBRARY, PA.

MAR. APR.  MAY  JUNE

CONTRACT No. 14-01-0001-415

e a———— .



Lignite Gasification

Progress Renort No, 61 -2~ June, 1969

B. Technical Results and Program

Phase II ~ Bench-Scale Research

«1, Experimental Projects (Project No. 530, 532, etc.)

Pinal typing of Book 3, Interim Report No. 3 of R & D Report

X¥o. 16 is .im progress. An approval copy of this report will be submitted
tovwl in early July.

* 2. Supporting Patent and Legal Activities (Project No. 534)

-n._. current laboratory reports and memoranda were reviewed
. for Subject Inventions. - .

" 3. Supporting Process and Economic Analyses (Project No. 533)

No wvork was done on this project in June.

Phase IIT ~ Pilot Plant Engincering

4. Catalytic Design (Project Xo.- 533.30)

A brief review was made of several alternatives involving
reactors and their arrangement.

The plant model was moved from Madison, South Dakota, to
2apid City, South Dakota, and put on display in the First National Bank.

- o A pre-contract audit was conducted by the Defense Contract
Auditing Agency at Consol, Stearms-Roger, and Continental 0il Company
offices.

C. Subject Inventions

None.
- . ) D, Pinancial Status
Expense Actuai Budget
Cuzulative through May, 1969 . $ 1,870,510 $ 4,975,000
Expended Ain Period (estimate) 10, 000 480, 000
Cuzulative through June, 1969 s 1,880,510 - $ 5,455,000

Att. - Monthly Progress Chart
7/14/69

.

. 1967, 1968
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CONTRACTOR'S DIRECT PROJECT EFFORYT, MAN-MONTHS/MONTH

EXPENDITURES*

PREDICTED [ 103 7w

ACTUAL 75.5% ; 70.0
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_ DATE: Jec ses 2 70F PROGRESS REPORT 30, 62
. / OCR CONTRACT ¥O. 14-01-0001-413 (3)
-, 9N COXSOL LIGNITE GASIFICATION PROCESS DEVELOPMENT
L APR. 'MAY JUNE v
T — v PREDICTED ACTUAL CJuly 1 to 31, 1969
" 1 ! SUPERVISING =3 . /
ot v PROFESSIONAL 773 CO= "
: ‘ i A. Summary
. P ... 41 TeEhNICiAN |Lg88A] TZA A&
: i Phase I - Feasibility Study
| ; .
_— e . ‘® Includes Supervisory Exeinpt Technicians Complete.
: H &% tncludes Clencn l Prase Il - Bench-Scale Experiments

Report writing is completed., Preparation of final
copies is under way. .

Phase 11 - Pilot Plant Engilneering

Complete.

Phase IV - Pilot Plant Construction

=
[

)

i

¥

A subcoatract for this work was signed on July 18, 1969

|

e

2
e
v s with Stearns-Roger. The initial work is directed for an appraisal
}—-ﬂ.ﬁ.é Fg— P LY of alternate reactor design for the gasification section.
. ! : 4
. i *
T =Y Pinancial

Estimated expenditures were $20,000. Cumulative expense to
date ts $1,898,256.

s / A
»——J"-T_,n,.frl;- ."T'H .
Lo
I

AR

S T v S "MONTHLY PROGRESS CHART

R . OFFICE OF COAL RESEARCH
DEPARTMENT OF THE INTERIOR

Ko §205.08 3300w ‘830008 CONSOLIDATION COAL CO.

"“: - - J RESEARCH DIVISION LIBRARY, PA.

R. APR MAY JUNE

CONTRACT No 14-01-000t-41(5




Lignite Gasification -2~ July, 1969
Progress Report Xo. 62

B. Technical Results and Program

Phage Il - Bench-Scale Rescarch

1. Experimental Projects (Project No. 530, 532, eto.)

An approval copy of Book 3, Interim Report No. 3 of R & L Report
Fo. 16 was submitted to the Office of Coal Research on July 11, 1969 and
approval was received on July 16, 1969. Final copies of this report are
being prepared.

2. Supporting Patent and Legal Activities (Project No. 534)

The current laboratory reports and meroranda sere reviewed
20or Subject Inventions.

3. Supporting Process and Economic Analvses (Project No. 3533)

¥o work was done on this project in July.

Phase II1 - Pilot Plart Engincering

4. Catalytic Design (Project No. 533.30)

Contract 14-01-0001-415 was amended on July 11, 1969 to
include subcontracts for the construction of a Pilot Plant at Rapid City,
South Dakota and its subsequent operation (Phase IV). A subcontract for

- the construction of the CSG Pilot Plant was executed with Stearns-Roger
on July 14, 1969. Accordingly, work on Phase IIl under this contract is
completed.

Vhase IV -~ Pilot Plant Construction

'S, Consol Assistance (Project No. 536.00)

A review was held in Library to start this project and Comsol
_turned over a complete set of files to Stearns, including all the pertirent
Consol, M. W. Kellogg, and Catalytic Construction work. Consol prepared
an organization chart and has set up correspondence and business procedures.
" B. £. Ellington of Conoco was made Project Manager for Consol.

A meeting was held in Library with N, P. Cochran, Stearns-Roger

and Consol to formulate a contract change order which would pernit
Stearns-Roger to review and evaluate ultimzte reactor desigh systeas.

Lignite Gasification -3- July 1969
Progress Rcpurt Xo. 62

6. Stearns-Ruger Subcontract (Project No, 700.00)

A progress rcport on this project was subnitted by D. W. Dawson,
Project Manager for Stearns-Roger; a copy is attached.

€. Subject Inventions

None.
D. Pinancial Status
Expease Actual Budget
Cumulative lhrouéh June, 1969 $ 1,878,256 $ 1,878,256

Zxponded in Period (estimate)

Consol 15,000 16,215
Stearns-Roger 3,000 5,000

20,000 " 21,218

Cumulative through July, 1969 $ 1,898,256 s 1,899 471

Tbe budget for this contract has been revised in accordance
with the recent a=endment. Expenditures shown above will be the total
of expenditures by Consol and Stearns-Roger as derived from the t\'q
monthly progress reports.

Att. - Nouthly Progress Chart- Consol & Stearns-Roger
- Stearns-Roger Progress Report
8/15/69



PROJECT STATUS REPORT

1969 1969 1970

CONSOLIDATION COAL COMPAY
CSG_PILOT PLANT
BAPID CITY, SOUTH DAKCTA JuLy
: 40 AUG.__SEPT _OCT_ NOV. DEC. | JAN. FEB. MAR 4
CCC Project No. 536 ! ’ T T Y
S-R Job No. 3-37000 ! ) i i i
July 31, 1969 ' . ! | !
. ssl—- .. . . _._ o : | ;
PROJECT REPORT SIMMARY i : T . . [
Contract for this project was signed on July 14, 1969. As requested : : ; , ' ;
by Cousol, Stearns~Roger has made arrangecents for the groandbreaking ) K .
ceremony to be held in Rapid City on August 18. Invitacioas to the 30 , ; :
cevemony will be issued by Consol. : : r ; |
+ v
ENGINEERING . ] ) :
251 - . o i ! i
Design B b .
| i ]

Work on the final design details of the Reactor Systeam started

on July 25. Preparation of equipment specification sheets for
tinal inquiry started July 21. Changé Order No. 1 concerning -
review and evaluation of the operability, capital and operating
costs of the Reactor System was suthorized and started on July 30.

Instruments

Recommendations for Vendors to be sent inquiries for various
classes of instruments was submitted to Consol for approval on

July 22.

-

R e ST, Y

] : PO

o—-—— ¥ ; '
. e = ——— e e o

Project

Initial contacts have been made with the utility suppliers for
fuel gas, power, and water. Performance bond application has
been submitted to Consol. Preparation of the Job Procedure

Memorandum and the detailed estimate are in progress and esti-~

mated for issue by August 6.
AOF e icpn

CONTRACTOR'S <DIRECT RWECT EFFORTY, ‘AAN'WN;THSIMONTH

MONTHLY _ EXPENDITURES™

D. H. Dawson i
Pr t M
oject Manager PﬂED&m 5215 I 14,685 ! 14,965 | 13,55 fm,:as | 12,065 15,588 4 s N
AL [ | ORI g _;L RSN S T A
ACTU i H H
[dur - ave  serr ocr  mov,  pec | N FER Mar
PREDICTED | ic.2:s 39.350_.' 45085 | 89,020 Ln_.ggs 20,9 | 106,055 ' 121,650 | 3a378 | ;

ACTUAL 15,000

j i !
CUMULATIVE EXPENDITURES™
®Expenditures Include All Costs & Fees
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PROGRESS REPORT NO. 63
OCR CONTRACT X0, 14-01-0001-4135 (3)
COXSOL LIGHITE GASIFICATION PROCESS DEVELOPMENT

August 1 to 31, 1969

A. Summary
_Pbase 1 - Feasibility Study
Cosplete. ' 1
Phase 11 - Bench-Scale Experiments

Current phase coaplete.
Phase 111 - Pilot Plant Engineering

Complete
Phase IV - Pilot Plant Construction

Ground breaking occurred on August 18. Stearns-Roger
ng resctor design (Change Order No. 1), vendor quotes,

Pinancizl

Rstimated expenditures in the period were $60,300.

Cumalative expense to dage is $1,950,301.



Lignite Gasificatt -2~ August, 1969

Progress Report No. 63

3. Technical Results and Program

Phase I! - Bench-Scale Research

1. Experimental Projects (Project No., 530, 532, etc.)

Pinal copies of Book 3, Interim Report NXo. 3, R & D Report
¥o. 16 were forwarded to the Office of Coal Research on August 29, 1969,
This coapletes the current effort on this phase of the project.

3. Supporting Patent and legal Activities (Project No. 534)

The current laboratory reports and mesorands were reviewed
for Subject Inventions. -

3. Supporting Process and Economic Analyses (Project No. 333)

Bo work was done on this project im August.

Phase III - Pilot Plant Engineering

Complete.

Phase IV - Pilot Plant Construction

4. Zomsol Assistance (Project No. 536.00)

———

A ground breaking ceremony was held in Rapid City, South
Dakota on August 18, 1969. Some 200 people attended.

Messrs. Ellington and Marwig visited Stearns' Engineering
offices periodically to follow progress and answer questions on the job.

A review meeting vill be held in Denver on September 22 to
examine the Stearns-Roger's updated job schedule as well as their
conclusions covering reactor design (Change Order No. 1).

S. Stearns-Roger Subcontract (Project No. 700.00)

A progress report by Stearns-Roger is attached.

€. Subject Inventions

Lignite Gasificatlon ~3-
Progress Report No. 63

D. Financial Status

Expense Actual

.Cusulative through July, 1969 $ 1,890,001

nded in Period (estimate)
Exper

. Comsol 34,000+
Stearns-Roger —_26,300

Cumsilative through August, 1969 §$ 1,950,301

August, 1969

i

$ 1,899,471

14,685

25,000

$ 1,939,156

. lum.'m.m for purchase of Stesrns-Roger bond as per Stearns-Roger's

gonstructioa subdbcontract.

Att. - Moathly Progress Chart-Consol & Stearns-Roger

- Steams-Roger Progress Report

9/10/69



- PROJECT STATUS REPORT Page 2 of 2

FROJECT STATUS REPORT

OLIDATION COAL CCMPANY
GSCG PILOT PLANT
BAPID CITY, SOUTH DAKOTA

CCC Project X>. 536
$-R Job No. 3-37000
dugust 29, 1969

PROJECT REPORT SUMMARY ’ -

Groundbreaking ceremonies, attended by representarives of the Office
of Coal Research; Continental Oil Compaay; Consolidation Cosl Co.;
Stearns-Roger Corporation; national, state, and local governzeat agen-
cies and many local residents, were held in Rapid City on August 18.
Rogineering is proceeding simultaneously on checking and complet{on
of reactor systeam design as outlined by the Bid Documents and also oca
Change Order Ko. 1 which covers evaluation of five alternate

cases. Report on this evaluation will be completed during September.

INGINEERING .

Process

Design review of process conditions for pump and compressor sys-
tems i3 now in progress. Similar review for heat exchangers,

fired heaters, gas quench system and waste disposal systes will
start in early September.

Mechanical -

Specifications covering fifteen pressure vessels and storage have
been completed and sent to vendors. Work i{s in final stages oca
specifications for the coal handling systea, coal grirding, stexs
boiler, cooling tower, and carbon dioxide removal system. Inquiries
for the compressors and most of the major pump items are scheduled
for the week of September 2.

Investigation and evaluatfon of metals for the hot solids transfer
1ines is undervay. Some of the more promising alloys might allow
consolidation of the reactor system and eliminatioan of some of the
thermal expansion problems.

Bids for the n::tot vessels are due August 29 and will be analyzed
September 3-10. Consideration has been given to refractory specifi-
cation and nozzle desigan.

Work on the alternate reactor systems evaluation Change Order No. 1
has included the services of £ metallurgical consultant in the iaves-
tigation of alloys which might stand direct coatact vith process coa-
ditions.

PR

CONSOLIDATION COAL COMPARY

LA LA L L

CSG_PILCT PLANT
PO CITY, SOLTH DAKOTA

€ce Project No. 536
8-k Job No. 3-37000
August 29, 1969

XEERING (Continued

Drafting

Some layout wurk has been done in regard to {investigsting the feasi-
Mility of locating the three reactor vessels in a common shell. De~
tatls for the railroad siding have been revised to meet the railroad
requirements, so that application for a license can be made. Drav-
iags for the plant feace have been revised to locate all detafils.

$tructural
Checking of desiga for the structural steel is fn progress.

Jestrusentation

Data sheets for case {nstruzents and transmitters have been checked
sgainst the flow disgrams. Instrumentation specifications for the
carbons dloxide removal systeam and steam boiler package have been re-
viewed to be sure that the Vendors’ standard instrumentation will
weet the project specifications which have beea submitted to Consol
for approval.

| PROTECT MASACDMENT

Begotiations for fuel gas, telephones, and construction pover have con-
tioued, and we are vaiting for a formal proposal from the gas company.

Job Procedure Memorandum has been completed. Detailed project esticate
has been issued. Bids for All Risk insurance have been solicited. Other
insurance certificates will be transazitted to Consol by September 3.
Segotiations vith the statc of South Dakota for sales tax exemption should
be settled by September 5. .

D. H. Dawvson
Project Manager

Attachment: Progress Chart

DISTRIBUTION:
) ' : -Rozer = 8
Consol - 3 Coatinental Oil Co. ~ 6 Stearns ser = 3
C. A. Schulz - 5 E. £. Ellington, CED FCP/HED/CMS/TGS/FL
) J. B. Hambleton, CED CFL/JTM/VL3/RAR/EE
D. P. Wegner, CED ALC, FAN/JAP, DHD

8. D. Robertson, CED
L. Thoampson, MED
pr. C. V. Foster, PED

e e it W+
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PROGRESS REPORT NO. 64
OCR CONTRACT NO. 14-01-0001-4135 (3)
COXSOL LIGNITE GASIP.CATION PROCESS DEVELOPMENT

/ Septeaber 1 to 30, 1969

A. _Sumaary
Phase I - FPeasibility Study

Coaplete.

Phase Il - Bench-Scale Experiments

Current phase coamplete.

Phase 11l - Pilot Plant Engineering

Complete.

Phase 1V ~ Pilot Plant Construction

Change Order No. 1 (Study of Reactor Systems) was completed.
Becommendation was subaitted to OCR to pursue a modified three vessel
systea and place reactor orders to Belmas Company.

Financial

Estimated expenditures in September were $9,000.
Cusulative expense to date is $55,479.




Progress Report nu. v

!_. Technical Results and Program

- Phase 11 - Bench-Scale Rescarch

Complete.

Phase I1I - Pilot Plant Enginecring

Complete.

PHASE IV - Pilot Plant Construction

1. Supporting Process and Economic Analyses (Project No., $33)

No work was done on this project in September.

3. Supporting Patent and Legal Activities (Project Xo. 531)

The current reports and memoranda were reviewed for Subject
Inventions.

3. Consol Assistance on Construction of Lignite Pitot Plant (Project Xo. 336)

The primary work done in September consisted of completioca
of the evaluation of alternative reactor design systems. Oa Scpterder 29
Stearns-Roger issued a report of this study. They recummend proceeding
with the base Catalytic design but with modificatiia of the hot piping to
eliminate expansion problems. The proposed alternative is less costly,
as well as having process and safety advantages.

The Stearns-Roger recomnendation was forwarded tc OCR along
with a request to place the reactor orders to Belaas Cocpany.  The
reactors are the determining item on the critical path sched.le.

Purchasing has not begun but many items have been inquiried.

Purther details are contained in the attached Stearms-Roger
Project Status Report.

4. Stearns-Roger Subcontmct(?ro;ect No. 700.00)

A progress report by Stearns-Roger is at*ached.

C. Subject Inventions

ir;u'u Report Yo. 64

D. Pinancial Status

Expense Actual Budget
Cusulative through August, 1969 s 1,956,633} $ 1,939,136

Expended in Period (estimate)

Coasol 9,000 14,965
Stearns-Rogor 33,300 . 000
Cumalative through September, 1969 $ 1,998,933 $ 1,996,121

(Dacludes $31,900 Stearns-Roger costs for July and August not yet billed.

Att. = Soathly Progress Chart-Consol & Stearns~Roger
= Stearns-Roger Progress Report

10/13/69




PROJECT STATUS REPORT

CONSOLIDATION COAL COMPANY
G_PILOT PLANT

RAPID CITY, SOUTH DAKOTA

CCC Project No, 536

$-R Job No. B-37000

Septender 30, 1969

PROJECT REPORT SUMMARY ",

The report for Change Order No. 1, vhich covers evaluation of the reactor
System and five alternate designs, was sent to Consol on Septecber 26.
Recommendation to purchase the three reactor vessels was sent to Consol
on Septesber 12, Action to be taken on these recozmendstions will deter~
mine the completion date for the project.

ENGINEERING
Process

Design review of process conditions for the =3 jor equipment is essen~
tislly complete. Remaining process review work {n progress includes
requiresents for utilities equiprent and aystenms, gas quench, reactor
Jacket water and the inert gas purge system.

Mechanical

Specifications and inquiries for equipment have proceeded essentially
a8 outlined in the Equipment Status List and Schedule issued Sept. 12.
Heat exchangers inquiry is rescheduled to be issued October 1.

Preliminary specification for expansion Joints have been prepared and
issued for inquiry on September 30. Early selection of a canufacturer
18 necessary in order to have expansion joint stress data availadle
when the reactor vessels fabricator starts stress aralysis of the
aozzles.

Work i{s in progress on completing the design details for the reactor
vesasels. This includes clarification of design requirements which the
vessel fabricator needs in order to prepare shop drawings.

Drafting

Work has continued on the piping drafting and hot piping design as
described in the report on the reactor system design. This work is
coordinated with the expansion joint and reactor details design pene
tioned elsevhere in this report.
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2
3
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CONSOLIDATION COAL COMPANY
C€SG PILOT PIANT

RAPID CITY, SOUTH DAKOTA
€CC Project No. 536

" §-R Job No. B-370C0
Septecber 30, 1969

ENGINEERINC (Continued)
Draftinz (Continued

Rough grading drawing has been completed, Detsils for location and
type of curd cut for the plant entrance have been completed. Three
men are working on the design check of the structure. A fourth can
18 scheduled to start on a review »f the architectural work next

week. In some instances the structural check work will be done by

computer.

Recoxcendation for a revised power distribution system was submitted
to Consol on Septesber 17. A study of & stepless type of control for
the reactor heaters is in progress. .

Instru—entation

Specification sheets for individual case instrument and transmitters
have been submitted to Consol for approval and slso issued for in-
quiry. Checking of control valve sizing has started., Stearns-Roger
general instruxent specifications were sent to Consol on August 29,
and spproval is snticipated by October 3.

Preparation of a detailed arrow diagram network started September 15._ The
logic portion of the network is about 607 complete. Durations are being
added to the job activities, and the schedule should be ready for calcula-
tion on the corputer by mid-October. Listed in decreasing order of §m~
portance to project co-pletion, the critical items appear to be fabrication
of: reactor vessels .ncoloy piping. control valves for extremely hot ser-
vice and fired heaters with tncoloy tubes.

Kegotiations for fuel gas, telephore, electrical power, water, railroad
siding and building permit have continued., Subcontract specifications are
being revieued and revised to conform to the project schedule. We plan to
have the pre-job labor meeting in Rapid City in October, and to do the
rough grading, coastruction roads and plant fence before the severe winter

weather. .

A prelininary reeting with tax and legal representatives of the State of
South Dakota revealed great resistance to a favorable ruling for sales tax
exemption. Alternate approaches and references to supporting precedents
are being investigated before we make & formal request for a tax ruling.

It _

D. H. Dawson
Project Manager
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CONTRACT NO. 14-0!~000i- 415 (3) 4'

woe 'MPK --‘5

PROGRESS REPORT NO. 65
OCR CONTRACT NO. 14-01-0001-415(3)
CONSOL LIGNITE GASIFICATION PROCESS DEVELOPMENT

v

October 1 to 31, 1969

A. Suwmary
Phase I - Feasibility Study

Complete.

Phase Il - Bench-Scale Experiments

Current phase couplete.

Phase II1 - Pilot Plant Engineering

Couplete.

Phase IV -~ Pilot Plant Construction

Progress at Stearns-Roger in reviewing and finalizing equipnent
specifications has proceeded on schedule. Site preparation has started,
but major field work will not begin until early 1970.

The projected completion of comstruction is April, 1971; reactor
and furnace deliveries are critical and will influence the schedule.

Financial

Estimated Consol expenditures im October were $11,000. Total
oumulative expense is $2,060, 344.



Lignite Gasification

Lt Lignite Gasification
Progress Report No. 65 -3- October, _1969

Progress Report Xo. 65 ' -3- October, 1969

B. Technical Resxults and Progcran v

€. Subject Inventions

Phase Il - Bench-Scale Research

Nove.
Cowplete. ‘
Pl io P. Financial Status
Phase JII - Pilot Plant Engtineertng
Bxpense Actual Budget
Complete. -
) . Comulative through September, 1969(1) 8 1,998,344 $ 1,996,121

Pﬁln IV ~ Ptlot Plant Construction’
. Expended in period (estimate)

1. Supporting Process and Econonic Analvses (Proiect Xo. 533) Consol 11,000 13,155
. Stearns-Roger 51,000 50, 000

No work was done ou this project ia October.
. . Cumulative through October, 1969 $ 2,060,344 $ 2,059,376

2. Supporting Patent and Legal Activities (Protect Xo. 334)

The current reports and seworanda sere reviesed for Subject
Inventions. ’

“)luluden 864,000 Stearns-Roger costs for July through September, oot

3., Cousol Assistance on Construction of Lignite Pilot Plant (Prolect Na. 538) yot billed.

Joint effort with Stearns-Roger during the month consisted of the

following: .

a. The mechanical flow diagrams were reviewed nd a-susber of
improvements were sade. These diagrans are mnow “approved
for design,” } :

®
F
B
. ¥

b. The hot valve requirements were reviesed. Some valves sere
eliminated and a considerable sieplification of valre speci~
fications was achieved. .

¢. The purge gas system and lockhopper systius were reviesed,
revised, and simplified. )

d. A wmeeting was held with IGT in Chicago to obtain guidance om
the design and mechanical details of electruode heaters to be
installed within the gasification vessels.

. Purther details are contained in the attached Stearns-Roger
project status report.

4. Stearns-Roger Sub-Contract (Project No. 700)

Progress report by Stearns-Roger is attached. Att. - Monthly Mg;ess Charts (Consol and Stearns-Roger)

- Stearns-Roger Progress Report

11/12/69




JPROJECT STATUS REPORT

. CONSOLIDATION COA. €O
CSG PILOT FIALT
BAPID CITY, SOITil DAOTA :

CCC Project 2>, 53¢
‘ $-R Jod No. B~37Ci3
October 31, 1969

PRUJECT REPORT SINYURY

Reactor system piping and nozzle design has been sirplificd to elirirate
most of the Incoloy on the vesscls and to substantially desrease the
smount of Incoloy required for piping. This rcluction of Incoloy will
probably improve the delivery of the rcactors cnoush to rske the fired
heater Incoloy tubes and the Incoloy valves the eritfcal iftecs whieh .

- determine the complction date of the projcet.

ENGINEERING

rocess

As a result of a study by Stearns-Roger of process design corditions,
Consol design personnel attended a cecting {n Deaver on Octcter 21
and 22 to review and to resolve desfyn questiocns and revisions pro-
posed by Stcarns-Roger. Detafls of the changes, as covered in the
conference notes pages 1-6 dated October 27, will bde fncorporated
into the mechanical flow diagrams vhich will be {ssued “approved

Por Design” during the weck of November 3. Stearns-Roger has bcea
asked to make a new survey of the total purge pas requirerents be~
fore the gencrators, dryers, and cozpressors for this systes are
purchascd. N

Mechanical . ’ .

B - A}

Major effort during the past month has concentrated ea redesizn of
the reactor vessels and the associated valves, piping and layout
dimensions. Key design personnel fro= Consol ard Stearns-Rejer
visited the Institute of Gas Technolozy in Chicago to lecarn and
evaluate if the techniques for design of the electrcle plates for
supplementary heat to the reactors cousld be applicadle to this Pro-
Ject. Inquiries for expansion joints are now being evaluated, so
that load data from these items can be available 2s a basis for the
stress analysis for the reactor nozzles. Letters of intent to pur-

chase the reactors and the lignitc crushing and drying systex wvere
i{ssued on October 30,

Details on engincering, inquiries, recommendations, approval ard
purchasing of equipment are covered in the Equipmont Status List
fssued on October 27. This phasc of the project is on schedule
except for some of the routine design carbon steel tanks and vessels
which previous bidders have now declined to bid. Inquiries to other
fabricators are being prepared, and the time lost will not affect
overall job progress,

PROJECT STATIS PEPOCT

Y .
COLSOI.IDATIC: CCAY. CCHPATY
CSG PILOT X

D CliY, SO0 DANOTA
: BALL . : TCC Project lo. 534
: . §-R Job o. B-37C17
t ' Octoder 31, 1969
ENCINFERING « eontinucd ...

Drafting

Drawing list has been fssucd. Work has continued on layout details
which affect the reactor system. Urdergrournd piping drawings have
been started. : .

Cheek of structural stecl design basis will be corplete by Novs.-:‘a-:f 7.
Architectural dreuings have been reviewed and supplesentary schelules
for doors, hardvare, windous have been prepared,

A propozal for a stepless type of control for the reactor electrode
heaters has been subnitted to Consol.

Instri—ertation

Ceneral frstrument specificatfons and data shects for fndividual iasc
fastre~ents ard tracs=mitters have been gpproved by Conssl. Bic.!s for
transnitters and case instru-ents have been evaluated and submitzed
to Consol for approval. Inquirics for the Incoloy valves for hot
services will be {ssucd the week of Novezber 3.

FCT MANACETHT

Detailed arrew disgras netvork schedule and computer priatout was cempleted
October 20, This schedule will be updated as rmore accurate rmaterial de.-
liveries based on purchaze orders becoze available. Summary schedule dia-
gra=s Shect W is attached to this report, and will be monitored and updated
for each ronthly status report '

Begotiatiors for fuel gas, telephones, electrical power, water, raill:oad
siding and building pernit were continued by a visit of the Project :‘.:mage:
to Rapid City on October 14-15. Pre-job labor coaference to set work rules
and to advisc the labor organizatiens of the Equal Opportunit: Ezployer
requircrents was held in Rapid City on October 14, ) .

foquiries for the subcontracts for caissons, buildings, reinforced concrete,
electrical and structural stecl will be issued the week of Novezber 10.

SUIMARY OF PROJECT CILANCES *

i h a4
Original Approved EBstirate
Guaranteed Approved Guarantecd Pending cuafant-:ed
Maxi-o Change Maximun Change - Maxiom
Pricc Orders Price Notices Price

$8,479,000 -$8,820 48,487,820 SZ?,QOO $8,517,220



Page 3 ot 3

FROJECT STATUS RLPONT
. .
CONSOLIDATION COAL _COMPALY

€SC PILOT PIALT
RAPID CI1TY, SCUiil DAROTA

CCC Project No. 535

7
. - $-R Job o, B-3iClD
, Octodber 31, 1959
© CONSTRUCTION

* Rough grading for plant site and railroad siding startced Octodber 27.
Rock sub-base for plant roads, permanent parkirg arca and construction
esployee parking will be in place, and all rough grading finished by
spproxizately November 7. Plant fence will be installed Sove-ber 10-26.
Mo further construction work i{s contermplated until start of caisson
work in January 1970,

D. R. Dawsen
Projcet Manager
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ls?s Hb(m:ss REPORT NO, 66 -
ey . PREDICTED ACTuaL ° OCR CONTRACT ¥O. 14-01-0001-415(3)
OCT. ___NOV. DEC. . e ©ONSOL LIGNITE GASIFICATION PROCESS DEVELOPMENT
‘ : 1 supervisiNG RN . e - «
— _-,.-,_.-.._...__.-l oy - Kovesber 1 to 30, 1969
- L X\ ] PROFESSIONAL O B ; .
' ¢ - - ~ L oen s 3 A, Suazary
t P 4 TECHNICIAN S-R T NE e :
’ % Phase I - Feasibility Study
- ' - C conelens =L
: . 1 tecumician ssc BEIF =4 3 “ Complete.
- - - e 4 ¥ . . S
; t 4"{; Phase I1 - Bench-Scale Experirents
,' ' ’ A % INCLUCES SURERVISCRY EXEMPY TECHMICIANS f, Current phase complete.
. : - 4 & « INCLUDES CLERICAL 4 ) .
i ! , L §3 Phase II1 - Pilot Plant Engineering
. - - L ’i
- . - . 4 ? : ‘ Complete, )
: ] CONSTRUCTION — STEARNS ROGER J0OB 8-37000 fé} Phase IV - Pilot Plant Construction
3 . N ,
OPERATIONS STEARNS-ROGER JOB B8-37400 %: Engineering design, vendor tnqulry. and purchasing by Stearns~ .
. ] X : Roger bave continued. These plans are about three weeks behind schedule
: i - o but may not delay project completion, .
N ,I; Current site pnpcratton 'ork will be conpleted in December when
- : tlo plant fence is coupl.ud.
i - - 4 % pinancial
: ) 1 Estimated -xpemutuns in Novenber were $9,500 by Consol. and
. $39, 200 by S(earns. Total cumulative expense is sz 101,469.
H .
!
MONTHLY PROGRESS CHART;
' : S ——--—-‘
. OFFICE OF COAL RESEARCH
: U S DEPARTMENT OF THE INTERIOR
ocCT. NOv. DEC. ‘
1 e . s CONSOLIDATION COAL CO.
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- . " | CONTRACT NO. 14-0'- 0001~ 4!5(3) .
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Lignite Gasification
Progress Report No. 66 -2- Novermber, 1969

B. Technical Results and Program

Phase Il - Bench-Scale Rescarch

Complete,

Phase II1 - Pilot Plant Engincering

Complete.

Phase 1V - Pilot Plant Construction

1. Supporting Process and Econoric Analyses (Projcct No. $33)

No work was done on this project in November.

2. Supporting Patcnt and Legal Activitics (Project No. 534)

The current reports and memoranda were revicwed for Subject
Inventions.

3. Consol Assistance on Construction of Liznite Pilot Plant (Project No. 338)

The following items were carried out in conjunctios with the
Stearns-Roger work:

a. Review of revised equipment specifications.

b. Evaluation of bids on equipzment with important process
duty (fired heaters, compressors, etc.).

¢. Assistance in beat transfer calculations for regenerator
overhead gas.

4. Stearns-Roger Sub-Contract (Proj2ct No. 700)

Progress report by Stearns~Roger is attached.

€. Subject Inventions

None,

Lignite Gasificat..n

November, 1969
Progress Report No. 66 -3-

D. Pinancial Status

Ex| Actual Budget
LELS
276
Cumulative through October, 1969 $ 2,052,769 $ 2,059,27
Expended 1n por:od (estimate) 9,800 “.332
got::orns-uoger 39, 200 __M
- 171,661
Cusulative through November, 1969 $ 2,101,469 $ 2, .

Att. - Monthly Progress Charts (Consol and Stearns-Roger)
- Stearns-Roger Progress Report

12/15/69



- PROJECT STATUS KEPORT

CONSOLIDATION COAL COMPANY

CSG PILOT PLANT

RAPID CITY, SOUTi DAKOTA

/ CCC Project No. 536

S$-K Job Ko. B-37000
December 5, 1969

/
PROJECT REPORT SIMVARY

Work now in progress includes en
gineering design, Inquiries to vendors
perchasing, and a limited amount of drafting uy:mz. These phases are‘

approximately three weeks behind schedule. This situation =ay not delay

the completion of the project, but it may prevent our taking advantage

of suticipated improvement of Incolo: d
strike hap been sorerene y deliveries now that the nickel

ENGINEERING
)
Process i
—— i

Process design problems and check of flow diagram ¢

originally outside the scope of this contractsbut n::::::;y;o
Stearns-Roger work, delayed {ssue of the flow diagra=s “For
Approval® until Dececber 1. They are now estinated for comment
and return by Consol by December 11. Redesign work to correct
{nconsistencies in the flare system and purge gas system is in
progress and should complete during December.

Mechanical
Details on engineering, inquiries recommendations, spproval and

purchasing are covered by the Equi
pment Status List issued
Decenber 1 and the following equipment summary: =

No. Specifications On C
Descripei 2 onsol
“int:"m lttns In:rog cfr::p. I:la. Rsfc. A;Jp. Purch
Bins, Hpprs 8 7 - - - 1 =
Boiler 3 - .- 1 e =
Cooling Twr 1 - - - - I
Cyclones 4 - - 'y .- : !
Comprs 8 - - - 6 2 -
. Conveyors 4 - - - - 3
Hoists 2 - -~ 2 - ! '3
Crushers 2 .- - - - N "2
Dryers S 1 - 3 1 - -f
Exchgrs 11 -- 2 2 7 -
Feeders 8 -~ - 5 - 3
Filters 2 2 - - - : 2
Ficed Hers 6 -- - - .1 s
Elec. Gen 1 - - 1 - - 3
Misc. 5 .- - 1 1
Pkg Systems 3 - - ; -f ! :
Pumps 20 - - - ?
ale } - T - u 4 H
crecns - - y oy ey 1
Flare Stk i 1 = S z !
};.nk’l 336 - -~ - 2 - “1
essels - e
Vater Trt. 2 - ~- l}, 2 : l%

A

%

L LSTRIR U

sy

o

3

’

i e

PROJECT STAI:.5 PEPORT Page 2 of &

CONSOLIDATION « OAL COMPANY
€SG_PILOT PLANT
RAPID CJiY, SOUTii DAKOTA
CCC Project lo. 536
8-R Job No. B-37000
Decerber 5, 1969

Mechanical - continued

Work on critical items includud recommendation of expansion joint
sanufacturer and also blanket commitment for Incoloy pipe. These
items werc approved by Consol! on November 26 and December 2.
Hesters vhich have long delivery Incoloy tubes were ordered on
Movember 26. For further details on materials please refer to
Material Status Report No. 1 issued on November 26.

Electrical motor list based on recommended and quoted equipment
has been prepared so that a recvised single line power distribution
disgras may be prepared as a basis for the bids for electrical
subcontract which i3 scheduled for inquiry in late December.

Drafring

As vork has continued on layout details for the resctor system,
the discovery and study of piping and layout interferences not
scknowledged by the contract Bid Documents has caused the general
progress on layout to fall bchind schedule. Problems encountered
so far are mostly of the category of discontinuity, interference,
omission of necessary components rather than specified or detailed
items which are not suitable for the intended service.

The architectural, reinforced concrete, caisson, structural steel,
end administration building clectrical drawings have beer checked
sufficiently to serve as a basis for subcontract bids for that

work.

Instrumentation

Supplier for transmitters and case {anstruments has been selected,

and work toward cormpleting the process information on the data

sheets should be completed in December. Some of the quotations

for nuclear type level transmitters, valves for extremely hot ser-
vice, temperature indicators and alarm systems have been received.
Like the situation with mechanical equipment, the leading manufac-
turers who can offer exotic one-of-a-kind items already have so

such business that thezr arc relatively immune to expediting efforts.
Work is in progress on“inquiry data sheets for control valves, flow

elenents and level transmitters.

PROJECT MANAGEMENT

The arrow diagran network schedule attached to this report has been up-
dated to show the new durations of activities corresponding to work
which has been done or coomitted for purchase. For visual ease in
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© CONSOLIDATION COAL GCUHMPANY
CSC_PILOT PLANT
RAPID CITY, SOUTI DAXOTA

€CC Project Yo. 536
S-R Job No. B-37000
December 5, 1969

PROJECT MANAGEMENT - continued

reviewing the schedule, a decorative line has been drawn to scparate
the completed and unfinished work, Position of this line will be
shifted on succeeding issues. . -

Commitments for electrical power and railroad siding have been com-
pleted. Negotiations for fuel gas and water have continued.

Subcontract bids for caissons, reinforced concrete and structural steel
are due December 15,

CONSTRUCTION

Rough grading for the plantsite and railroad siding started October 27
and completed November 7. Plant fence was started December 1 and will
be complet:d by December 17. No further construction is conterplated
until start of caisson work im January 1970,

SUMMARY OF PROJECT CHANGES

Pending Change Notices listed in this summary and in future reports, are
based on quickly prepared, very approximate estimates that may be accu-

rate to plus or minus 30%. These Change Notices fall into the cate-
gories of:

1. Approved by Consol from the standpoint of general scope, but subject
to mutual agreement and approval of a definitive close cost estimate
Change Order which may take several weeks to define and estimate.

2.

Approved by (fonsol only for the work of preparing an estizate for
review by Consol.

- it s

CONSOLIDAT IION (DAL _COMPANY
CO 0L I

€SG PILOT PLANT

o
RAPID CITY, SOUTH DAK.OTA

CRANCES - continued
SUMMARY_OF_PROJECT CHALLED
Approved Change QOrders

1. Reactor system study

Original Maximum Price
Presently Approved Total

Pending Change Notices

$. Delete roof at heaters

. Mdd'l Regen. Nozzles
: Ince. disch. pressurc prehtr compr
8. Redesign purge 83as systems

9. Add instr & duct, ligrite crush & grind

. = type
0. Boiler controls, 2 element pneu
:l. Delete Fuel Cas Booster Blower

. 4 two PC & PCV
:g. :dcvise Canteen to Fallout Shelter
14. Perspective Drawing for OCR
15. Revise 32 Pres & 3 Temp Transmttrs
6. Revise Hazmmermill specs
:1. Redesign expansion joints & piping

Net Pending Changes
Estinated Total

Increase ‘1

8,820

8,465,129

$8,473,949

600
2,700
30,000
13,000
1,000

1,000
4,000

900
3,000
1,900

€CC Project %o. 536
S§-R Job No. B-370C0
Dececber 5, 1959

Decrease

16,000

7,800

160, 000

.
128,409
38, 345,549

3
4

/\lé}%{ e~

D. H. Dawson
Project Manager

chments: Progress Chart
hees Master Plan Schedule
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. ' MONTHLY EXPENDITURES
. OFFICE ‘OF COAL RESEARCH PREDICTED 6.2i5 | 14685 14,965 {__ns,nss 14,385 17,065 15,588 | 15,598 j
wov. oec. | U.S. DEPARTMENT OF THE INTERIOR ACTUAL  [Gires [ sarse " asos jTimes [ wso0 ;
i CONSOLIDATION COAL CO. |suy  Ave  SEPT ocT  Nov. DEC. | Jan  FER
' RESEARCH DIVIS1ON L'BRARY. P4 ) PREDICTED | is,2i3 30,900 | 43,065 | 59,020 | 73,403 | 90,470 106,055 | 121,650
CONTRACT NO. 14-01-0001- 415 (3) ACTUAL 11,745 4€,4™9 | 56,598 67,913 | 77,413 L
. CUMULATIVE EXPENDITURES
; *Expenditures Include All Costs 8 Fees
J
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‘, o ceve -MFPR-- 67

/ ' PROGRESS REPORT NO. 67
OCR CONTRACT NO. 14-01-0001-415(3)
CONSOL LIGNITE GASIFICATION PROCESS DEVELOPMENT

Decesber 1 to 31, 1969

A. Summary
Phase I - Peasibility Study

Complate.

Phase Il - Bench-Scale Experiments

Current phase cosplete.

Phase [1I - Pilot Plant Engineering
Complete.

Phase IV - Pilct Plant Construction

Engineering design, vendor inquiry, and purchasing by Stearns
Bas continued., This work is now four to six weeks behind schedule, and
four additional engineers are assigned to the project to expedite the
effort. The projected construction completion date remains March 22, 1971,

A skeleton field construction crew will be set up in Rapid City
18 January to supervise caisson and buildinz subcontracts.

Pinancial

Estisated expenditures in Deceuber were $14,500 by Consol
and $110,400 by Stearns. Total cumulative expense 1s $2,237,490.

e ia N N



Lignite Gasification
Progress Report No. 67 -2~ December, 1969

B. Technical Results and Program

Phase II ~ Bench-Scale Research

Complete.

Phase III - Pilot Plant Engineering

Complete.

Phase IV ~ Pilot Plant Construction

1. Supporting Process and Economic Analyses (Project No. 533)

Ko work was done on this project in December.

3. Supporting Patent and Legzal Activities (Project Xo. 334)

The current reports and mesoranda were reviewed for Subject
Inventions.

3. Consol Assistance on Constructica of
_l._i:‘nlto Pilot Plant (Project No. 536)

Other than continued monitoring of the Stearns-Roger activities,
the major Consol effor. this month was a detailed review of the P and I
drawings issued in November by Stearns.

A set of 20 drawings was checked and marked up reflecting many
uinor and & few major corrections. The marked-up prints were discussed
with Stearns and turned over for preparation of a final set which will

/ be approved for design in January.

4. Stearns-Roger Subcontract (Project No. 700)

Progress Report by Stearns is attached.

€. Subject Inventions

T R 5 SRR A 2 e O

Lignite Gasification
Progress Report No. 67 -3~

D. .Pinancial Status

Deceaber, 1969

Actual Budget
Expense Actual
Gmulative through November, 1969 $ 2,102,599 ° $ 2,170,661
Bxpe iod (estimate)
u::l:: T ¢ 14, 500 17,085
Stearns 110, 400 106, 900
Cuosulative through Deceaber, 1869 $ 2,237,490 $ 2,294,626

Att. - Stearns-Roger Progress Report

Progress Chart
k o lI"N/’O



PROQUIECT STATUS REPORT

Page | of 5

CONSUL IDAT [ON_COAL _COMPANY
] €SG_PILUT PLANT
RAPID CITY, SOUTII DAKOTA

CCC Project No, 536
S-R Job No. B-37000
January 2, 1970

PROJECT REPORT SUMMARY

Work now in progress includes engineering design, inquiries to vendors
and subcontractors, purchasing, preparation of general specifications,
revisions to the flow diagrams and a limited amount of drafting layout.
These phases are four to six weeks behind schedule. The current assign-

ment of four more process and mechanical design engineers will help to
reduce further delay in the schedule.

ENGINEERING

ggoc (113

Process design problems concerning phases of the project that were
originally outside the scope of this contract have been taking some
of the time of our key design personnel who otherwise would have
been concentrating on equipment evaluation and selection. During
the past two monthly project status review meeting with Consol,
the peading process design problems have been reviewed in detail.

Flow diagrams for the process functions and for the major utility
systens wvere returned with comments from Consol on December 12,
Detail work to comply with these comments and to ccover changes
recommended by Stearns-Roger is estimated to be complete for issue

by January 12. Re-design of the flare system and purge gas system
has been postponed until late January.

Mechantcal
Details on engineering, inquirie‘s, recommendations, approvals and

purchasing are covered by the Equipment Status List issued on
January 7 and by the following equipment summary:

0JECT STATUS REPORT

CONSOL IUAT LON_COAL_COMPANY
CSG_PILUT_PLANT
RAPID CITY, SOUTH DAKOTA

Page 2 of 5

©CC Project No. 536
$-R Job No. B-37000
January 2, 1970

- Consol

No. Specifications Oon Cone purch

M
- - 1
Agitators 1 - :: - = : 1
Bins, Hpprs 8 Z - : 1 2 =
Boiler 1 - ot : 1 - "
Cooling Tur 1 - = " T - 1
Cyclones ~ 4 -- - 4 = 2 ;
Comprs 8 - :- 1 o 1 3
Conveyors 4 -- - 2 - ! 3
Holsts § - ot 2 T - 2
Crushers - - 3 = 1 2
Dryers 5 1 3 ] 2 2 "
Exchgrs 1 - 2 2 2 p H
Peeders 8 .- . - - 3 3
rilters 2 2 o : 1 - s
Fired Htrs 6 - - : 1 - 5
Elec. Cen 1 - 1 2 1 N
Misc. & - :: 1 : s 1
Pkg Systems 2‘3’ - - ! 2 . li
Pumps - = i - s
Scale 1 - o N - N y
Screens 1 - = N - : b
Flare Stk 1 1 = - - 2 N
Tanks 3 -- T . 3 H -
Vessels 34 - - H 3 = A
uater Trt 2 = = i =
t of 2

::3:" 100 8 1 18 8
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- PROJECT STATUS_ REPORT Page 3 of 5

CONSOLIDAT ION_COAL COMPANY
CS6_PLAT_FLANT
. RAPID CITY, SOUTH DAKOTA

CCC Pruject Ko, 536
S-R Job No. B-37010
. . January 2, 1970

Mechanical - continued

Expansion joint supplier has been selected. -Blanket commitment for
the extremely long delivery Incoloy pipe and fittings is avaiting
approval by Consol. For further details on materisls, please refer
to Material Status Report No. 2 issued on January 2.

Drafting

Work has continued on layout details for the reactor system. Layout
for underground piping is far enough advanced so that requisitions
have been issued for items such as hydrants and post indicator valves.
General piping specifications are ready for approval by Consol, Weld-
fng procedures have been reviewed. Eight existing procedures arve
ready to be recommended to Consol. One new procedure must be written
and qualified. .

Drawings for about 60 per cent of the caissons have been issued. The
remainder will be completed in January. Foundation design for the

* stack for the heaters is in progress.

Single line electrical diagrams have been redrawn to suit the eruip-
ment a8 now recommended, and to serve as the basis for electrical sub-
- contract inquiries to be issued in mid-January.

Instrumentation ‘

Suppliers for multi-point temperature indicators and recorders and
alam annunciator have been selected. Bids for the extremely high
" temperature service gate valves have been transmitted to Consol. Se-
lection of a supplier for these valves, the most critical and longest
delivery on tine entire project, is held up pending a more detailed in-
. vestigation and evaluation of the qualifications of the bidders. Se-
lection may be made by January 16. Lack of approved flow diagrams
has held up progress on instrumentation change orders. .

PROJECT MANAGEMENT

The arrow diagram network schedule attached to this report has been updated
with the decorative line relocated to separate the completed and unfinished
work. The "Critograph Schedule" computer printout showing job activities

sorted by earliest start date within esch general account category has been
issued. This schedule will be monitored and revised by the computer as the
Job progresses. o h .

Caisson subcontract has been awarded. Inquiries for extending the city
water main to the plant site have been sent to bidders. Recommendations
for the subcontractor for the general building and all concrete foundations '
', were subaitted to Consol, who then requested rebids by all bidders to cover

PROIECT STATIS RELOKT Pape 4 o

CONSOLIDAT 10N _COAL GOMPANY
RAPID CI1Y, SOUTIt DAKOTA .
CCC Pruject Ko, 53¢

; §-R Job No. B-3700f
January 2, 1970

PROJECT MANAGEMENT - continued

corrections to the Catalytic Construction Co. drawings. Re-inquiries

will be issued by January 8, and a subcontractor may be selected by the
end of January. Structural steel supplier will be recormended to Consol
by January 8. Subcontractor for refractory linings for the reactors has
been recommended. Inquiry for prefabricated buildings has been issued.

Application for building permit has been made.

CONSTRUCT 108

Plant fence will be completed by January 15. The assistant superintendent,
resident engineer and field engineer will arrive in Rapid City January 15-19
to start layout work. Caisson subcontractor will start work January 26.
Building subcontractor will start work in early March.



Attachments:

COMSOLIDATION COAL COMPANY
CSG PILOT PLANT

PID CITY, SOUTH DAKOTA

SUMMARY OF PROJECT CHANGES

Erease
Approved Change Orders .
i. Reactor system atudy ‘8,820

Original Maximum Price

8,465,129
Presently Approved Total

$8,473,949
nding Change Notices

5. Delete roof at heaters
6. Ad’l Regen. Nozzles 600

7. Incr. disch. pressure prehtr compr 2,700
8. 'Redesign purge gas systems 30,000
9. AMd {ostr & duct, lignite crush & grind 13,000
10. Bofiler controls, 2 element pneu type 1,000
11. Delete Fuel Cas Booster Blower

12. Add two PC & PCV 1,000
13. BRevise Canteen to Fallout Shelter 4,000
14. Perspective Drawing for OCR
15. Revise 32 Pres & 3 Temp Transmttrs 3,000
16. Revise Hammermill specs 1,900

17. Redesign expansion foints & piping
18. Delete car puller
19. Revise Fire System per F Mutual 7,000

20. Prt. Blev vs, Manlift & Hoist 6, 200
21. Study reactor offgas prequench 1,000
22. Study Rand Corp Surplus Equip 200
23, 1Iner Size P-209 800
26. Subs. Goulds for Aurora J-314 200
25, Revise reactor refractory specs 800
26. Redesign reactors

27. Heavier tubes on exchangers 600

Net Pending Changes - - - -
Estimated Total- - - - - -

CCC Project o. 536
$-R Job No. B-370C0
January 2, 1970

Decrease

14,000

7,800

160, 000
10,330

40, 000

$ 157,230
$8,316,719

s .
/(’ﬂf/l < It AT ——
D. B. Dawson

Progress Chart
Master Plan
)
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