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CONFIDENTIAL

MOWTHLY--FROGRESS MIMORANDUM

Anvil Points 0311 Shsle Research Center
Rifle, Colorado

(Covering June 16 to July 15, 196L)

I. TECHNICAL ADVISORY COMITTER

The first meeting of the Technical Advisory Committee was held on June
29, 196L at the Socony Mobil Ruilding in New York City.

The Program Manager presented a hudpet of sbout 910,000 net expenses
for the operation of the Research Center during the period Mavy 1 to
December 21, 196L. The Committee took the hudget under advisement and
will act upon it at the rext meeting.

Tt was decided that the Research Center will issue reports in the fol-
lowing categories:

A, HMonthly progress revort on entire program,

B, Memorandum when a significant rhase of some portion of the
program is completed. (These will te informal with a minimum
of editing at Anvil Points and no editirg elsewhere by Project
Manager.)

C. Formal rerorts as needed upon the completion of the program or
of major segmerts of the program. (These will be final reports
by Project “fanager.)

Copies of A and B reports will be sent directly to Participating Parties
by the Program Manager upon request.

The next meeting of the Technical Advisory Committee will be held at
Anvil Points on September 3 and L, 196kL.

II. ADMIVISTRATION

Staffine of the Anvil Foirts Facility by the Research Foundation has
been proceeding aprroximately according to plan. As of Julv 13, their
personnel on site totaled about 55 out of a projected 7h. Mon~technical
staffing of the Techriczl Development Department will start on or about
August 1,

Technical staffing by the Participating Parties has encountered some
delay and could become critical.
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The following personnel have heen asssigred hv the Participating Parties:

Soconv *obil Humble
R. H. Cramer Program “anager J. E. Lawson Sup. Chem. Engr.
W. S. Bergen Staff Mech. Engr. F. H. Gifford Chem. Fngr.
P, VY. Snyder Engr. Anelyst C. W, Tvson Chem. Engr.
7. C. Ivons Chem. ¥ngr. J. ®., Purchfield Engr. Analyst
K. I, Jarel Chem. Fngr.{irr.7/29) B. L. Reck Sup. ‘Chemist
L. J. Skowronek Chem. Engr.(Arr.8/1)
D. Liederman Chemist
Boyd Cuthrie Consultant
C. J. Verdeuvr Adm. Assistant

Mrs. Ruth lawson Secretsry

To 3e Surplied

1 Sup. Mining Enar. 1 Chem, Tingr.
1 Mining Engr.

Sinclair 011 is still considering joining the program as a Participating
Party, but chose not to execute the agreements prior to June 29, There-
fore, Sinclair will not have stoifing rights.

TII. MECHANICAL ENGIVERRIMG (W. S, Bergen)

Reactivation of the Anvil Points 0il Shale Research Center has continued
at a rapid pace dvring the last four weeks., In this effort, progress
has heen a furction of manpower staffing capabilities.

Mechanical Engireering assignments and resronsibilities duvring this
period have centered on:

1. Contirvance of the mechanical design of the Yo. 1 retort
and sssociated eaxlﬁment for shale throughput rates through
750 1bs./(Hr) (Ft¢).

2, Design and gelection of all controls and equipment to convert
the shale handling for the Yo. 1 retort to a complete auto-
matic svstenm.

3. Inspection and field engineerirg of the construction of the
new pilot plant.

L. Coordination and direction of the rehabilitation of the plant
to an operational status.

Summary

1. The design and drafting for all structural changes, the
gaseous piping, the spent shale weigh bins, the demisters
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and location of the liouild product hardling system has been
completed and issved for constirmction.

Designed, tut rot completed in draftirg, are the liquid
product handline tarks, the liguid piving from the recovery
equipment and shale stand-ripe tc the top of the retort.
Thegse will te cowpleted next week,

A1l major mechanical ecvirment except one small conveyor at
the discharge smert shale bin and the line vwurner have been
selected and ordered.

2. All equipment and corirols needec to sutomate the shale
handling from the storage bins through the retort and out to.
the spent shale tins hzve been selected and ordered,

3., All piring and eondpment have been cleared from the pilot
plant and new structural members are heing irstalled.

L. Since June 29, daily meetings have been held with the Colorado
School of Mires Research Foundation supervisory staff to dis-
cuss the progress of the completed dav's work, the work schedule
for the next day, and to iron out any manpower or material
problems.

Weekly meetings are also being held to review the over-all
progress and prohlems associated with the rehabilitation effort,

Discnssion

A, Design of Mechanical Fquipment for Retort

Informal discussions are being held daily with J. E. Lawson as the
design of the new retort pilot vlant rrosresses. Completed and issued
to the shors is the rining lav-out for the gas and mist product. All
materials for this svstem have heen ordered znd are either on hand or
will be delivered in time to meet installation schedules.

The demisters are hreing fahricated in Cfrand Junction and will be on site
next week, All control valves, line heaters and pipe insulation with
treir controllers have teen ordered.

A selection of thermocouples for use in the retort, gas, and liquid piping
have also been ordered. The liquid vnroduct tanks have teen designed.

One tank will be used to weigh the liguid nroduct for a two~hour period,
and one tank will be vused to accumulate linuid oroduct from the high
pressure side of the compressor for a four-hour period. The third tank
will be used to accumulate and weiph the total oroduet for & four-hour
period.

Glass accumulators to measure and accumulate product for ten minute
intervals have been orderecd. These glass accumulators will be located

in the 1liguid line from each riece of recoverv equipment. The accumulators
shovld give us the abilityv to measure the effectiveness of the various
pieces of recovery eguipment.
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R, - Shale Handling Egquirmert

Shale havrdling eouipment to automate the suprly cf shale through the
retort have been selected and ordered. The system essentially consists
of: (1)the use of the existing Richerdson scale weigh hirs, (2)a Syntron
Gravimetric automatic feed control svstem to be located st the base of
the 60-ton horver, (3)a Gamm-O-iron Muclear level gauge to sense and
control the shale level at the ton of the stand-pipe on the retort, (L)a
Rrown Airoline cortroller to receive the sipral from the Camm-C-tron
sensing device and control the speed of our table feeder at the discharge
of tre retort, (5)a *vers 2 x 8 Airlock for five rounds difference in
rressure, (6)a renovated existing corvevor Zoczted in our surplus equip-
ment to corvey spent shale from the retort, (7je Toledo scale and four-
hour weigh bin for spent shzle, and {8)a swall conveyor to discharge
spent shale directly from the Tour-hour weigh rin to a truck.

C. Congtruction of the Yew PPilot Flent

Shon personnel have reen dismantling all riping and equipment from the
My, 1 retort, Most of the eguipment is being seved and all piping is

heing discarded. The installation of structuvral steel is pror~ressing

and piping will start next week.

D. Plant Rehabilitation

A detailed PERT schedule Tor the plant rebabilitation and retort facility
rebuilding has been develoyred. These FIRT schedvles went into effect
June 29 wher most of owr shor manpower wss availshle. Meetings with
J. . Petty, L, v'. Tewis and S. D. Corsuch of the Hesearch Foundation

are being held at the completion of each dsv to review progress and
fotvre plars, The total manpower recuirement for the next 30 days will
be develoved next week wher the reeds for manpower for the Analytical
Lahoratorv are establishad. '

“leekly meetings to disecuss over-all rrogress of rehabilitstion are cone
timing. These meetinss have bteen verv effective ir coordinating
progrems and resronsibilities for 21l coacerned, HWanpower needs are
auickly develored ard avthorizations Ier accelerated hiring are granted
when deem=d recessary, A corv of the latest F'RT schedule of July 10 is
attached.

IV, RETORTTMG SFCTION

L. Technical Staffing (J. F. Lawson)

Recause of the difficulivy in getting techrical rersonnel released from
other assignmenrts, staffi»g of tie rcforting section has fallenrn somewhat
behind schedule. The originsl schedvle czlled for three retort engiveers
to e or hand b mid-June with the remairinc three to he available by
mid-July. In contrast with the foregoing vlan, one engireer, P. H.
Gifford was on site on June 15. Another, 7. C. Lyons, arrived at the
job on July 1. C., %, Tyson is now expected to arrive on July 17. K. I.
Jagel will report for a two wesk period bezinning July 20 but will then
be reguired to return to his present job assigmment for about three
weeks before reporting for npermenent duty., L. J. Skowronek will report
for rermanent duty about Augrst 1. The remaining retort engineer has
not been named by Humhle; and, therefore, his reporting date is unknown.



http:Augt'.st
http:SFCTT.OF
http:resT'onsib5.li

w wwaucete=cz 0f the above shortage of tschnical personnel; orly the
most cri*ical ol *echuizal as:1gnme:1° ara being wadertuekern 2t the
present “ime. heports of the two engineers on hend, F. H, Gifford and
T. C. Lyons, regsrding tnelﬁ activities are presenbed in subsequent
paragraphs, C. W. Tvson on his arrival will be given us his initial
assignment the next mest important functi~n - shale menagement anc
preparation. An wdea of the scope of this work 1s prasented lelew.

Some 5,000 tcnz of shale iy aveilable ir six stockpiles in the plant and
mine areas, fUre pviles contein shale of verious sizes from mine run to
crushed minus three~inch., Yotbhing is known at present about the assay

of each nile or the uniformity w1uh1n piles or between piles. 1In order

to develOp an orderly prograin of crushing and tlending of shale to supply
the pilot retorts, the first step in the shale management program vill

be to sample several trucklosd quantities at approeoriate spots fron each
pile and run sach sepsrately throvuszn the crushing piant to dcvalop small
samples for assev. This will te a time consuming effort and will require
several units of heavy mobile eguipment and the operators for these and

the crushing plant, FResvits Trowm this initial step will determine future
steps to be taken in the program which may well include lelng of individunal
piles, cross-blendinc hetween riles, etc. a2ll using heavy equipment and
operators. It is amticipnted tvat shale availabhility mav become a prob-
lem dvring the latter atoges of Stape I, The shel- wmaragemant program
outlined aLove will hely drsurte maxinum utilization of the shale available.

B. Orerator dam szl rzior Training (P. . Gifferd)

After obtaining some = packeround inforcatior on the history

and operatica of tne Ges-Tomiustion Retort the task of rewriting the
Operator’s Instruction Marval was undertaken. The purpose of *his rznual
is to give in deteil information and instruvctions concerning the operation
of the Mo. 1 Retort. AlthLough the basic design of this retort will remain
unchanged there &res a number of changas to be mads in the auxiliary units -
such as the raw ghale feed srstem, spent shile removal system, and the
liquid produst recoveiy wrgtem. Although the deteils of cperation of this
new equipment are not compleielsy known at presert, a draft of the manual
was prepared using informeticn zvaulable, Changss incorporating new
details as information becomes available they can be made with a mini-
mum of time lost. A broad ouvtline of the mernual is given below:

r\p’n e ‘l
GBNELﬁL IMSTRICTIONS
DESCRIFTION QF TRCCHESS
PRELTMINARY INSTRUCTIONS
START-UP

NORMAYL, OPERATICN
SHUTDOWN

SATETY

Ak e

RITRGENCIES

Copies of the initisl draft were dist-ibuted to the technical people for
their comments., When these are received and when more information is
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availzble on the final over-all design, the working draft will be written
and made available to the operatins personnel.

The Operator's Instruction Mamnual will serve as the textbook for the
operator’'s training course. It is the purpose of this couvrse to explain
in detail the operation of the Vo, 1 Retort and to exnose the operators
and their helipers to the actual eqwlnrent The course will last one week
and will consist of boir classroom and laboratory trpe instruction. A
brief outline of the subjecis to be covered is given below:

PURPOSE

CONDUCT

PROCESS FLOY DIAGRAM

START-UP

. SHEEIS

SAMPLES

SHUTROWNY

EQUIRMENT DEIONSTRATION
S0 that each man may obtain valuable first hand experience in the
operation of the various components, greater emphasis will be placed on
the laboratory portion of the course.

C. Mechanical Model Studies (T. C. Lyons) - :

A prorrem ras roen nrerared wnich outlines the studies to be carried out
in the eariv phase of the wechaniczl model wor., The broad objective
of this work is: (1)to develop feed and drawoff schemes which will
provide for uniform shzle flow throush large vessels and (2)to evaluate
promising air and gas distribuvtor designs.

The first efforts will be directed toward obtaining some basic data con-
cerning the flow characteristics of oil shale. This will include
determining the flow capacity of various-size pines, orifices, and rec-
tangular slots and measuring flow angles and conirg heights in moving

shale beds. The effect of particle size will be studied and the flow
characteristics of spent and raw shale will also be compared. Sectional
models will be designed to facilitate visuval observations wherever possible,
The first models will ke simple vet flexible in order to obtain a maximum
of information at minimum cost. lore elahorate models will te designed
after the problems are better defined.

Similarly, a program has been outlired to evalvate promising air dis-
tribvvtor designs. Of immediate importance is the development of an
nideal” distributor specifically designed for the small retort (No. 1)
since most of the process studies in Stage I will be carried out in
this unit,.

V., AWALYTICAL LARORATONY SECTION (B. L. Beck)

The two technical people in the laboratiorv have spent about 75% of the
rast month &t ~anvil Points; our first laboratory technician has been



assigned to the laboratorv effective July 13th. The initial equipment
order is complets and totals about 8,500, Details of the initial tests
are heing organized and an cutline of the initisl test procedures has
beern iszved to research perconnel, [ oratory clean-up is progressing
satisfactorily.

Discussion

b, Personnal

R, L. Jeck (Supervisor) has spont ahout half of the last month at the
laboratory; in addition he has moved his family and household goods to
Arvil Points, D. Liederman (Chemist) has spent sbout the entire past
month in the laboratory and has recently returned to Mew Jersey to make
preparation to move his family and household goods to Anvil Points.

A. W, Vanirsdaie, Irom the labor pool, was assigned for about three

reeks to the laboratory for clean-up work; effective July 9 he was trans-
ferred to the laboratory as our first laboratory technician.

B, Eoulwoment

The initial ordering of equ;vrent and sunplies for rehabilitation of
the laboratory is finished with an expenditure to date of about 8,500,
Eguipment is being received daily.

C. Tests

A memorandum was issuved June 30 covering the outlines of the rroposed
initial aralytical tests. This was to ~rovide research personnel with
more detailed information than on the proposed tests list issued in
Yav,

D. Leboratory Rehabilitation ,

The initial clean-up of the laboratorv has procressed satisfactorily and
is essentiallv complete. ™ork on converting the old Fischer Assay set-
urn to electric heatirg, and other electrical ard mechanicsl work has
beer a 1ittle slow, althoupgh not to seriously affect the over-all labow-
ratory renabilitation at this time,

VI. ENGIFTERT™ AVALYSIS (P, W. Snyder)

A, Rehabilitation and Staffing

Cejective: Relocate and establish communications link with Socony Mobil
Computer Center.

Discussion

l. Rslocation
A fi;u ojsxem for new and background technical data has been developed.

James E. Surchiield of Humble 0il and Refining Company arrived July 13
to fill the remaining Engineering Analyst position.
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2., Computeér-Link
4 sample vretort material balance has veen devel:ced and sent to the
ocony tichil Erngineering Department to be preprined into their "Real

[ < IRY]

ime S-rstem¥,

B. Engineering Analysis

Objeactive: (1)Zstablish the retort conditions vnich need further experi-
mental derinitions by means ~f a process variahle study with the math
nodel, and {2)develop suidelines for interrelating the econowics of
minire, ervshing, and retorting.

Tiscurssion

i, Process Veriable Stuvdy with ifath Model

Six of the initisl twenty-five rocess vsria™le computer runs have been
completed. These runs ~ive vrelimirarv information on the effects of:

a. Preheating the air-dilution gas tg zhout 1000° F. at shale
rates of 300 and 750 1vs./(Hr)(Ft<).

b. Increasi = air-rate from 020 to 5000 “CF/T at shale rates
of 300 and 750 1bs./(lir) (Ft?).

c. Increasing retort hei-ht zbove the 2ir inlet from 6 to 8
feet for shale rates at 300 1lbs./(Hr)(7t2).

d. Incressing shale rate from 300 to 750 1bs./(Hr)(Ft2).

The sigrnificant observations from these initial runs are shown in Table I.
These results will be included in a series of curves ‘showing ihe effect
of rrocess variabvle changes as soon as the remaining runs are cbtained.

a., TFffect of Prehezting the Air-Uilution Cas The effect of pre-
heating the sir-dilution gas at low shale rates cen be seen
by comparing Run 3 with RFun 1 in Teble I, These results
indicate that prehestirs should iiprov: operations even at
low shale rates tecause:

1. TMore kerogen is remcved hefore the combustion zone is
reacted - the keror~n deccmnoszed st the tor of the come
bustion gore is 9&7 with rrehieat and only 5% without
rreheat, This should redvce thermal cracking due to less
oil varor pasging throush the hot burning surface of the
shale.

2. The gas coolir~s rate in the mist forming zore is 159
greater - this should immrove mist formation slizhtly.

3. The peak temperztvre roved ir tre direction which the
Bureau of .iines observed improves vield - the Bureau
noted thet their *est vields irere obtained with 'intense®
temperatire reaks close to the zir-inlet.
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Although not showr ir Table I, nreheaiing the air-dilution
rag is reouired to arrive at a scluticn wheu operating at

a shele rate of 750 lbs./(Fr)(Fi¢) cr sreater, Preheating
nay be necessarv at shale rates as lov as 500 ilts./(Hr) (Ft2),

b. The Effect of Increasing fir Rate The effest of increasing
air rate can te seen by comparing Dun 2 with Run X and Bun 9
with Run 8 in Takle I. Increasing air rate 25% increasad
the peak temperatrre gbout 200° F. at the low shale rate ard
500 ¥, at the high shale rate with preheat. ™“ost cof this
~additional heat went to raising the snent shale temperature
and decomposing carhonates,

¢c. Effect of Increassing Tetort Heipht Tie effect of increasing
retort heignht above the air-inlet for low shale rates can
be seen by comparing Hun L with Fun 1 in Table I. At this
low shale rate increasirg retcrt height had no significant
effect other thar fto increase the distance the oil mist has
to pass before teing removed from the retort. Therefore,
increasing height does not look advisable for low shale rates.

d. Tffect of Incressinrg Shsle Rate Preheating the air-dilution
gas was reocuired for solvtion of tre high shale rate runsg
therefore Pun 9 should be compared vith Run 3 to see the effect
of increasing shale rate. The main effect was to increase
the gas cooling rate from 1450° F./sec. to 2600° F./sec. which
should improve mist formation. There was a slight shift of
the peak temrerstirre un gway fro» the 2ir inlet and a 30° F.
increase in srent shale temperatvre. Although the amount of
kerogen decomposad 2t the top of t'e combustion zone is not
yet availa®le, operation at 750 1bs./(Hr)(Ft2) appears feasible.

The results from these runs will be ilncorrorated into a2 series of curves
showing the effect of changing vrocess viriables as soon as enough runs
have bteen accumulated to noint out the significant effects.

2. Develorment of Fconomic Cuidelires
tlo worlk was done on develovins economic guidelines during the month of
Jure.



http:temperah.re

T RLE I

IVYTIAT, RESULTS FRCOYM ATH «ODTL PIOOERS VARIARL® STUDY

Bun Yo.:

Orerating Conditions Varied:

Retort Length “elow Air Inlet

Shale Size
Figcher Assay
Total Recycle Gas

Air-Dil. Tas Ratioc

Rrine Additionp

[ I |

r_.!

Retort Hei~ht Abhove 4ir Irlet, Ft. 6
Shal~ Rate, Lbs/{Hr)(Ft2) 300
Air to Jine “urrer, SCF/T LN
Adr-Dil, Oas Tewp., OF, 217
Regulis:
Terperatures, OF.
Offgas 123
Spent Shele 285
Peak Shale 11L0o
Peak Gas 1175
Decomposition, %
Keroren at Tor of Comb, Zone (1) 5
Kerogen where 75% of Op is Consumed 70
Carhonates in Spent Shale 9
Gas Cooling Rate 2 1260
0o Tsed to Burn Coke, % 58
Hgt. of Peak Temp. Above Air Irlet, Ft, 0

AY
<1’Ton of Combustion Zone is
2) In the mist forming zore
Information in route from

o7

et

6 Fa
1 Ineh

It *z3

30 3al/Ton

16,900 scf/Ton

2.L
15 1bs/Ton
2 3
é 6
300 300
€000 L1000
e 92t
133 133
328 2L8
125h 1201
1400 1335
(3) o8
(3) 100
23 1k
1300 1450
L3 26
0.8

0.3

where 907 of tke Op is consumed,

of LON to 7000 T,
Paulshroro.,

L 8
8 6 ¢
300 750 7%
Lo0o L0000 500X
19 1132 95

131 137 137
288 279 30t

1131 1246 130F
1160 1390 151%
€3§ (3) {

3 (3) '

9 1L 2%
1250 2600 @ 260¢
60 21 1

0.7 0.5 (
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