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The orimarv object of the Arvil Peints 01l Shale Pe*ac"ch Center MONTHLY
PROGRESS MFMORAYIUM is to advige authorized perscnnel cmploved by the
Participeting Partiiest+/ that various activities sre in vprozress or that
certain sizpificant dsts have teen obtained within the Research Center.

>-) -t

These MOWTHLY PROCRESS “FMORAYDA have been prepared to provide rapid, on-
the-spot reporting of research currently in rrogress at Anvil Points.

The conclusions drawn by projsct personrel are tentative and may be sub-
Jjeet to change as work progresses. The PROGRESS MIIORAMDA have not been
edited in detail.

(1)Socony Mobil 0il Company, Inc. and Humble 0il & Refining Comrany
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~3- CONFIDENTIAL

MONTHLY PROCRESS MEMORANDIM

Anvil Points 01l Shale Research Certer
Rifle, Colorado

Covering ilay 1 to June 15, 1964

This is the first of a series of “ionthlv Frogress Memoranda covering
activities relating to the Anvil Foints 0il Shale Research Center. The
format and distribution of these reports is still tentative. These items
will be discussed at the forthcoming meeting of the Technical Advisory
Committee.

The general organization of this issue corprises a troad statement of
items of gemeral interest followed by more detailed reports from key
perscnnel,

I. TECHNICAL ADVISORY CCMITTEE

The first meeting of the Technical Advisory Committee will be held on
June 29, 1964 at the Socony Mobil Building in MVew York City. At the
present time the Committee comprises the following personnel:

Socony Mobil Fumble
S. L. "eisel, Chairman C. T. Geiger
¥. "I, Elliott J. BH. Felix

Two additional members will vrotably be assigned shortly by Sinclair
Research, Inc, Sinclair Research has indiceted by letter of intent
dated June 8, their desire to join the program as a participating party.

II. ADMIFISTRATION

Staffing the Anvil Points Facilitv bhas ™een proceeding according to plan.
As of June 15, the Research Foundation personnel or site totaled 39 out

of a projected 74. The skills of these personrel were concentrated in

the areas of supervision, accounting, purchesirg and warehousing, and shops.

The following persornel have heen assigned by the Participating Parties:

Socony Mobil Humhle
R. H. Cramer Program kanager J. E. Lewson Super. Chem. Engr.
W. S. Bergen Staf?l Meeh, Engr. P, H. Gifford Chem. Engr.
P. W. Snyder Engr. Analyst C. W, Tyson Chem. Engr.{Arr.6/2:
D. Liederman Chemist B, L. Beck Super. Chemist
Boyd Guthrie Conzultant
C. J. Verdeur Adm, Assistant
T. C. Lyons Chem. Engr.(Arr.7/1)

Mrs, Ruth Lawson Secretary
To Be Supplied

2 , Chem. Engr. 1 Chem, Engr.
1 Super. Mining Fngr. 1 Engr. Analyst
1 Mining Engr.

An organization chart for the Research Center is attached.
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TIT. VECHANICAL FNGIWERRTNG -~ W, &, Perpgen (Sccony Mohil)

Reactivation of the Anvil Pecints il Shale Pegearrch Center bogan May h,
196l vith the arrival of coronroni Svow ths Colorzdo Surool of Mines
Research Foundation and Socog finoll at the Bursau of Mines (il Shale
Bxperiment Ctatior near Rifle., ifvel progress hes been made since that
time. WMechanical Enginsering ass“vnments end resronsibilities have
included:
1. Zatablishment cf 69“1y rlant needs.
2, Survey of “en+c1 mousing avzilehilivy, assigtance in dater-
mining fnvil Points rent schadules, cnd the decermiration of
Awvil Pcints nousing rehavilitsiion.

5.  Fstablishment and maintenance of an active PERT schedule for
manpower and plant rehabilitation.
L. Redesign and rebuilding of the Yo. 1 Retort.
5. Cocrdination and direction of the rehabilitation of the plant
to orerational status.
SMIFARY

1. The early reguirements, such as setting up offices, telephone
service, and establishment cf a drafting staff and draftin
reom have teen met,

2. Availlable rental bousing was surveved in a 30 wmile radius in
an attempt to establish avallability of rental vnits. The
Bureau of Mines rental schedules were reviewed for Anvil Foints
housirg. The reha™ilitation and mairterance costs for Anvil
Poinrts bhousing were estimated and rert scheduvles recommended.

3. An active ™RT schedvle for manpowsr and plant rehavilitation
has heen established and weekly review meetings are being
condvucted to maintair schedules.

L. The Vo. 1 Hetort is in the prccess of redesigr. Draftsmen
started work June 1. A tentative flow diagram, proposed
pipirg, layout, and revisions to the shale feed and discharge
systems are beinr drafted. Orders have heen written for
viping, motor valves, automatic shale feed system, demisters,
and recoverv eguipment,

S. Several meetings have been held with Research Foundation and
Project personnel to preplan the rehabilitation of the plant.

{ has been established that the boiler will be rehabilitated
by Research Foundation personnel rather than contracted out
to Stearns -~ Doger Corp.

DISCUSSION
A. Tstablishment of Tarly Plant Feeds

Upon arrival at Anvil Points, en immediate need for heating equipment
was determired, and eliectric heaters obtained for all offices.

Initial telephone service was established through Wountain States
Telerhone and Telegravh. A proposal wes then developed for permanent
telephone service. This proposaL incivded installation of a PBX switch~-
board, with T, WiTS, ¢nd Intrastate Y415 service capsbilities. Thie
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proposal was reviewed in detail and the following recommendations made
to R. H. Cramer:

1. TDstablish T¥X service with avtomatic answering or unettended
night time service, (TWY Yo, 303-273-3082)

2. PBX service. Accept lountain States rroposal to establish a
756A TBX switchboard. This unit has a capability of handling
ten outside trunks and 70 inter-com stations. At present,
four outside trunks will be put into service. (Phone Yo.
Rifle 2311)

3. . Intrastate WATS and WATS service. Recomnended that we do not
initiate either of these services at this time until we are
able to determire our costs for lonz-distance telerh-us Service,

Draftsmen and Drafting Room. appazeatrure weae sooelved from several
draftsmen, Three draftsmen were interviewed; two were hired. These men
were able to come toc work within one week of hiring and sterted work

June 1. The drafting room was established and drafting machines pur-
chased. An Ozalid was pvrchased and is being installed this week Recom-
mendations for drafting paper and Ozalid paper were also made and
supplies purchased.

B. Housing

At the request of Mr. E. S. Micholls of the Socony Mebil Paulsboro
Laboratory a comprehensive suvrvevy was made of available rental housing
in nearbv towns. The towns of Rifle, Silt, and Glenwood Springs were
surveved to find three-bedroom rental houses. Mone is available. The
present Bureauv of lMines rental schedules for Anvil Points houses were
obtained. The backgrovnd information of the establishment of their
rent schedules was also reviewed. A comprehensive inspection of Anvil
Points houses assigned to the rroject was made to determine rehabilita-
tion needs and costs. These data were summarized in a report to Kr.
Micholls dated May 1l. HRecommerdations were made and approved to use
the existing Rureau of “fires renrtal schedvle for houses for Project
personnel,

A detailed set of specifications for the painting of the houses was
developed. Three painting contractors were contacted to obtain prices
for interior painting of bhouses in accordance with these specifications.
A contract has been let to low hidder to vaint houses for technical
personnel of Socony and Humhle.

Plumbing and heating needs for 211 of the Project houses was determined.
Hovses scheduled for occupancy are having furnaces and plumting systems
repaired bty Research Foundation personnel,

C.  PERT Schedule

The PERT schedvle for plant rehatbilitation and man-power hiring has been
in constant revision to reflect current needs and thinking. Weekly
meetings are being held hetween R, H. Cramer, . S. Rergen and J. M.
Petty, 5. D. Gorsuch, and L. '. Lewis of the Research Foundation to
insure rehabilitation of the plent as scheduled. To date, no serious
difficulties are expected., Man-~vower hirirg hes been, if anything,
ahead of schedule. A copy of the latest PERT of June 11 is attached.




D. Redesign Mo, 1 Retort

Meetings were held with J. ™. Lawsor tc review in detail the proposed
redesion of VMo, vnit. It will be desircred for a shal: flow rate of
750 1bs./(Hr) (Ft°). Recycle gas will te at 16,000 SCF {stzndard cubic
feet) per ton and the air rate at 4,000 SCF per ton. A 15 wercent
variation from these conditions is beirg designed irto all =zquipment.
The details of the shale {low feed system, the shals c¢ischarge system,
recovery svstem, equirment control svstem, and produat recoveryv systems
were reviewed with J. F. ILswson rrior to initiation of drafting. The
piping has teen designed, recovery egvripment sized, anc control diagram
tentatively established, Work 1s in prozress on estezblishing the details
of other parts of the unit.

Since this is essentially a low temperature - low presstre process,
Victaulic couplings will be uwsed for most of the pirin-. This coupling
system is adaptable to commercial ecvipment and should represent a con-
siderable savipe ir construction if it proves svecessfuvl in our operations.

A Syntron gravimetric fead svsterm te avtomatically set rates for shale
feed is planned. An automstic stale level cecntrol svstem at the top of
the retort will be irstalled. This control system will activate the
spent shale discharge mecharism,

Studies are in vprosress to desipgr a lire turner for preheating com-
bustion air and dilution gas. Since the retort off-gas has a very low
BTU heatinp value, difficulties are exrected in the maintenance of flame
ir the burner. Initially, this gas will be erriched and attempts will
be made to maintain combustion with oxidation-nromcting cr-talyst systems,
The details of this comhustion promoting catalyst system are being
develoned and hopefully may e patentable,

Present plans indicate that drafting for sll egquiprment for "o. 1 Retort
will he completed in earlv July; construction will begin the last week
of June. Present schedules indicate reconstruction completion bty the
week of August 9.

E. Plant Rfehahilitation

Close coordination is being maintained with the Research Foundation
relative to the rehabilitation of the plant in accordance with the pre-
determined schedvle.

The steam boiler proposal from Stearms - Roger Corp. has been reviewed
and a decision made to reactivate the boiler with Project personnel.
Farly hiring of four people for this work was approved. The boiler
rehabilitation is scheduled for completion by June 28,

Clean-up of various buildings was started Msy 20, and is going according
to schedule,

The Richardson Scales are beingz inspected this week to establish repairs.
This work was contracted to Richardson Scales Co.
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Office needs have heen established, and avthorirzation granted to pur-
chase equirment.

Housing rehahilitation was started Mav 29 with house Yo. I at Anvil
Points. Several houses have kezn occvpied to dste Yty Research Foun-~
dation personnel. Paintinrg of the houses for technical personnel will
start June 15.

Analytical needs have been established bv B, L. Beck and much eguipment
ordered.

IV, RETCATING GROVP - J. E. Lawson (Humble

SUMMARY

This period was mostly srent in planning activities related to rehabili-
tation, staffing, and start up of the cooperative oil shale research
program. Srecific activities irclnded:
1. Design work and decisions relatecd to rehabilitation of Retorts
Yos, 1 and 2.
2. Interviews with three rrosmective retort engineers.
3. Preparatior of otiectives of the retorting nrogram dvring the
remainder of 19Al.
L. FEstablishment of the 1964 overatinre “wdget for retorting.
5. Preparation of retort operating schedvles consistent with the
progranm objectlives..
6. Plarrirg of techrical asssigrments to be execuvted by retort
enzineers in order to implement the retort program.

DISCUS SION

Desigr work accomplished ircluded, primarilv, marticipation in decisions
regardirg the design hasis for rehabilitation of Retorts Nos. 1 and 2 and
consvltatior with W. 5. "ergen regarding vipinrg revisions, mist recovery
facilities, irstrumertation, ard purchase of improved raw and spent shale
handling facilities. Details of these decisions are rernorted elsewhere.

Interviews were condvcted with Messrs. F. W. Gifford and C. W. Tyson of
¥s5s0 Research and Tneireerirg Co. ard with “r, T. C. Lyons of Socony
Mobil. All of these irdividrals subsequentlv accepted assignments as
retort engiveers with the prosram.

Specific objectives outlired for the remairder of the year included
rilot plant operations to rrovide operator trairing, shakedown and testing
of new sbale handling and mist recoverv facilities, demonstration runs
to duplicate Bureau of Mires data, studies tc¢ determine flow character-
istics of the retorts, test rins to establish the maximum shale through-
put of the existing retorts, and test rurs to determine the effect air
preheat, nucleatine arents, arnd gas coolirs rate on retortirg vields,
operability, and oil qualitv. Also included in the program are tests to
establish the omerabilitr of the linre burrer installatior and the feasi-
kility of utilizing retort off-gas as fuel for the line burner. Pre-
heating comhustion air is expected to permit svbkstantial increases in
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shale throughput and to resvlt in improved opera-ility. “hicctives for
mechanical model studies are directed at gathering desiz- {rformation
on air ard gas distribntors and shale feed and draweoif s-ztoms.

Pilot retort operating schedrles "ere prevared ito immlecsent the above
objectives. Also, some forty individual technical ac-¥;-ments were
listed and completion dates schedrled fer these assig: . nts, in order
to implemert the retort and mechanical model studies ~1l¢ned. A PIRT
diagram encompassirg the retort schedvles, mechanical me- 2l studies,
and prosecution of related technical assigrments was pi3j.red to aid

in communicating prropramed orjectives. Firally, retort @erating costs
and mechanicel model operating and corstruction costs we»~ =2valvated,
ard these costs allocated among tle individuval nhases of tJ retort and
mecharical model rroersms irn order to rrovide perspective a3 to costs
of the irdividral objectives.

V.  AVATVTICAIL TAPCRATORY 7~RO'P - 3, L. Beck (Frmble)

STMMARY

The two technical reorle from the iritial psrticipating comnanicé“have
arrived at Anvil Toints on a temporarvy hasis. A list of rroposcd
initial aralvtical tests have been prepared. Using this list as a guide,
and considering the useable ecripment in the lahorator~, additional.
equirment required was itemized, and for this a %1L,000 budget for 196l
was estimated, Altbough ro rehabilitation work has bteer started in the
lahoratory huilding, abont 95 percent of the iritial eqrioment order

has teen completed.

DTS USRTOM

i, Personnel

Thne two techrical reorle assiemned to the 2nalytical lahroratory, B. L.
Beck {(Supervisor) from Mumrle 0il and lefirine Company and D. Liederman
(Chemist) from Socony Moril 0il Cemranv, Irc. have revorted to Anvil
Poirts. R. L. Reck has smert sprroximately four weeks at Anvil Foints,
and a dav at the volorade School of I"ines Fesearch Foundation at Golden
discussing laboratorv pro~lewms. D. Liederman has spent one week at
Anvil FToirts, and tirree davs at the U. S, Brreav of Mires at Laramie
st**dving o0il shale and shale oil aralvses.

B. Tests

Shale oil literatvrs, data or 7urear of “ires test runs, and old rerorts
and forms were corsulted tn ohtain an idez of what tests were normally
performed on the shale, oil and retort gases. Using these sources and
discuvssions with crrrent Anvil Poirts vprrson»el, a list of proposed
irnitial aralvtical tests was rrepared and distri~uted. Initially nine
tests on shale, twelve tests or oil, and two tests on gases were pro-
posed,

C. Budget
Based vron the initial nropesal of tests required and a survev of the
facilities and equicment in the laboratory building, an estimated
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laboratory equirment udget of *1L,000 for 196l was prepared. Major
items included balarces, carbon~hydroger analysis equipment, distillation
assemhlies, viscometers, gass chromatograrh, and Fischer retort equip-
ment.

D. Equirment
Plans are to vse equirment (with wodern improvements) similar te that
vsed here under the Rureav of Mines with two meior excertions.

Flectrical reating of the Tischer retorts recently develcped at the
Bureayw of Mines at lLaramie and more recently adonted by the Colorado
School of "ires at Golden will replace the older gas burner heating.
The Anvil Points svstem will be in between the simple manval control
system at Golden and the completely auvtomated system at Laramie in both
cost and complexity.

Gas chromatograrhy will be vsed for analvsis of the gases from the
rilot rlant retorts, replacing the older Orsat analvsis.

The initial ordering of eaipment, which has “eer hindered by the lack
of selection of catalogs, is about 95 percent complete. The remainder
shovld be completed t¥ Jure 19; although this cdate is a little behind
the PZRT diagram, the cdelivery times are svch that no future delay in
schedule is anticipated.

E., Laboratorv Rehabilitation

Although there has "eer no reha“ilitatior or clean-ur of the laboratory
building to date, this has not seriously hindered the prosgress of the
analytical group. “hat is reaovired is a roed cleaning, discarding much
vrseless trash, and rearrargement of most of the equipment. Many of the
tests rerformed previously hv the Bureav of ¥Mires gre not regquired now.
One or two of the excess rooms will iritiallv »e used for storagze of
obsolete or vrused enimment. A vropesed rhysical arrangement of the
tests has reer prengred, Work is expected to start on the building the
weel of Jure 22.

VI. EMGIN®RPING AMALYSIT - P, W, Srvder (Socony Mohil)

A. Rehabilitation

Okhjective: Relocate, establish communicetiors link with Socony Mobil
Computer Center, and assist with the design of the retort modifications
and the developmert of the prosram tudget.

DISCUSSION

1, Relocation

The necessary files and reference books for oil shale engineerirg analyses
have been transferred to Anvil VPoints. Severasl file drawers of Bureau

of Mines retorting and refining reports have recen collected. These will
be filed in the librarvy as soon as a librarian hecomes available.

A file system of new and background technical data will be developed by
July 1.
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A recommended reading list to aid in orienting new retort engineers has
been prepared and sent to J. £, Lawson.

2. Computer lirks

Arranzements have been made with Scconv Fngineering DNepartment to vse
their PReal Time" teletype IMM-1)10 computer svstem to calculate retort
material and heat balances. This system will permit the engineers to
spend more time at engireerirg and provide rapid determiration and
analysis of retortirg resvlis. A4 letter has heen sent to the Socony
¥obil Computer Center requesting that our teletype be included in the
"Real Time Systems'., A sample materiszl halance calculation is being
developed to send to the Socony "obril Tnrineering levartment for pros-
graming into this system,

The IR 70L0 located at Socory ¥ohil's Princeton Lahoratory will be used,
via E, F. Kondis at the Paulshoro Lahoratory, to make the mathematical
model calculations.

3. Program Pudget
The Initial Frogram objectives and budget for 1964 have beern completed
cooperativelv with J. ¥, Lawson and 3. 1. RBeck.

B. "ngineering Analyses

Objective: Make mathematical vrocess varia®le studiss to establish the
conditions which need further experimental defirition and develop guide-
Tines for interrelating the economics of mining, crushing, and retorting.

DISCTISSIOM

1. Process Variarle Stuvdy with vath Model
A factorial rrogrem to analvze the effects of the major variables using
0w

the math model has teen designed and E. ¥, Kondis at Paulsboro will
expedite it. Tris program will analyze the following range of conditions:

Shale Size, inches 1 te 3

Shale Rate, lbs./(hr)(Ft?) 300 to 750
Recycle Gas Rate, SCF/T 13,000 to 18,000
Air Rate, S7F/T 4,000 to 5,000
Air-Dilution Cas Rate, SF/T Ambient to 1,000°F,
Height Ahove Air Distributor, Ft. 6 to 10

2. Economic Guidelirnes

An analysis of the effect of size redrction on the requirements for a
three stage crushing plant has been made. The product distributions
reported by the Bureau of ‘““ines (Report of Investigations Yo. 5563) was
used as the basis. This aralysis indicates that the requirements are
not severe for producing L" -~ %' or even 3" - 3! 0il shale. However,
they go up very steeply when producing 1" - %" shale as shown below:
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Crushing Requirements for ”roboilsﬂg
28,000 T/D of "ined Cil Shale
Preduct Size, inches g - 3 - % 2 < % 1 - %
Total Crushing Capacity
(Including Recwele), T/D 29,00 34,000 L40,000 47,000
Fower muxrea KWH /D 2L, 000 30,000 L4O,000 70,000
Fires Loss (\’”3 Wt, 7 4ined 3rale 5 7 11 22

(1)Rureau of Mires estimated unit mine caracity.
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