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Minutes of Second Meeting
of the

‘. SHALE OIL TECHNICAL ADVISORY COMMITTEE

held at
Anvil Points 0il Shale Research Center
Rifle, Colorado
on
Thurgday, September 3, 1964

The second meeting of the Technical Advisory Committee

was held at the Anvil Points 0il Shale Research Center near Rifle,
Colorado, on Thursday, September 3, 1964. Those present full time

were:

S.
R.
K'
J.
C.

L.
H.
MQ
R.
D.

Meisel, Chairman, Socony Mobil 0il Company, Inc.
Cramer, Program Manager, Socony Mobil 0Oil Company, Inc.
Elliott, Socony Mobil 0il Company, Inc.

Felix, Esso Research and Engineering

Geiger, Humble 0Oil and Refining Company

aAll of the Program personnel and J. M, Petty, Administra-

tive Manager for the Colorado School of Mines Research Foundation,
Inc., were present part time to report on their activities.

The meeting opened at 9:20 a.m., with Chairman S. L.

Meisel distributing the agenda (Attachment No. 1).

OLD BUSINESS

A.

B.

Approval of Minutes

The minutes of the first meeting of the Technic al Advisory
Committee were approved as sent to the members.

Discussion of Duties of Permanent Secretary

S. L. Meisel presented a suggested list of duties for the
Permanent Secretary. These duties were discussed and the
Committee approved the following duties for the Permanent

Secretary:
l. Serve as central contact for £he AdviaoryVCommittee.
2. Assist Chairman in making meeting arrangements.
3. Arrange for editing, typing, and distribution of

minutes of meeting.

4.

Prepare official policy statements by Committee for

signature by Chairman and Committee Members.
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5. Serve as parliamentarian: prove reference to Contract
and the previous policy decisions during Committee
deliberations. |
6. Maintain official files for the Committee to include:
1. Technical Advisory Committee minutes.
2. Technical Advisory Committee correspondence.
3. Monthly Progress and other memoranda.
4. Final reports.

C. Audit of August 24 and 25 (Preliminary)

R. H. Cramer reported on the visit of Mr. B. P. Pierce (Humble)
and Mr. E. H. Wurster (Socony) to audit. the accounts and records.
These auditors concluded the systems and records were satisfactory.
They did suggest a few minor changes which are being implemented.
Their official audit report will be sent to Humble and Socony
Mobil within a week or two. | A

C. D. Geiger commented that Mr. Pierce was most complimentary .
of the controls and the system set-up. C. D. Geiger also '
reported that the auditors critically reviewed the system since
it was just being put into effect and now was the time to make
any changes. ’

D. 1964 Budget

R. H. Cramer presented :che 1964 Budget for approval which
had been reviewed at the June meeting of the Technical Advisory
Committee. After a brief discussion on amounts allocated for
housing and staffing, this budget was approved as presented in
the minutes of the June 29 Advisory Committee meeting.

The Chairman recommended, and the Advisory Committee concurred,
that the Program Manager should give them reasonable notice as to
when Stage I will be completed. The responsibilities of the
Project Manager and the Participating Parties for notice of their
intent to continue in the Program were discussed. As spelled
out on page 10 of the Research Contract, the Project Manager has
the responsibility to notify the Research Foundation of termina-
tion of the Contract in the event all the parties do not want to
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continue into Stage II. The Participating Parties have the
responsibility to give a 15-day notice of their intent not to
continue into Stage II as discussed in detail on page 6 of the
Research Agreement. If the Research Foundation cannot £find
other parties to continue research at the facilities, it has
the responsibility to give a 30-day notice to the Department
of Interior of intent to return facilities to them as covered
on page 23 of the Lease Agreement, and the responsibility to
conclude this transfer at an estimated total cost of $60,000
to be paid by the parties involved. |

E. 1964 Program

The Committee approved the 1964 Program as presented in the
minutes of the June 29 meeting recognizing that mining evalua-
tioné«may not be started until January, 1965. The Committee
decided, after a detailed discussion of the pros and cons of .
hiring a mining engineer early in Stage I, to let the Program
Manager bring the mining engineers into the Program when they
can be used best to carry cut the program objectives as spelled
out in the Contracts. It was the current opinion of the Program
Manager that the mining engineer would not be needed until
January or February, 1965 instead of October, 1964 as shown
in the 1964 Program.

F. Other
l. Status of Additional Participating Parties

The Chairman reported that no other companies have
indicated intent to become a participating party. Sinclair
has not followed up on its initial interest. Pan American
has requested a meeting with the Project Manager to discuss

the program.

2. October Meeting of Technical Advisory Committee

The Chairman recommended that the next meeting of the
Technical Advisory Committee be held at the Socony Mobil
New York Offices on October 30, 1964 and that K. M. Elliott
make the necessary arrangements. The Committee agreed
with this recommendation and concurred with C. D. Geiger's
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suggestion that the Chairmanship be held for three
meetings even if the third meeting went beyond the six
months' chairmanship term.

3. Safety Program

J. R. Felix inquired into the over-all medical
assistance available to the plant and families of the
employees. R. H. Cramer reported that two excellent
doctors were available in Rifle and safety program including
fire fighting training was under way. The safety program
is outlined in Attachment No. 2.

C. D. Geiger reported that two physicians in the
Humble Medical Department would like to visit the Anvil
Points facilities. R. H. Cramer replied that members of
the Socony Mobil Medical Department would also like to
visit the facilities and suggested that the Humble
physicians get in touch with the Socony Mobil physicians
and make a joint visit to Anvil Points.
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NEW BUSINESS

The Program personnel reported on their individual technical activities.
Copies or the handouts presented with each of these reports have been sent
under separate cover. A list of these handouts is attached (Attachment No. 3).

A, General Review

Re He Cramer reported that the staff was essentialiy complete., Two
mining engineers would be brought in when needed and another crew of retort
operators would be hired near the end of 1964 to permit 7-day-around-the-
clock operation of the retorts. The current crews are operating S~day-
around-the-clocke The No. 1 Retort ( 6 T/D) has been taken through cold
shakedown with shale rates up to 750 lbs/(Hr) (Fta) or (24 T/D)e This retort

" is currently going through a hot shakedown test at the Bureau of Mines
Demonstrﬁtion Run rate of 230 lbs/(Hr)(Ft2). The usual mmber of mechanioal
problems developed but appear to be corrected now.

The Program is only about two weeks behind the rehabilitation time
estimated last fall, primariiy rdue to poor equipment delivery by vendors.,
The Analytical Laboratory is corpletely staffed and trained to handle the
tests for retort run analyses. Although the Colorado School of Mines

- Laboratory at Goiden is available to us we do not plan to use it to arny
great extent. Infrequent tests such as mass spec or special tests on the
shale oil will be run by the Sosony Mobil or Humble Laboratories, under the
terms indicated in the Research Agreement. |

C. D, Geiger expressed som2 concern over the Bureau of Mines asking
for tests which we would not be staffed to handle along with our own tests.
Re He Cramer ‘pointed out that t2e Bureau's Laramie Laboratory was better
equipped and staffed, and therefore the Bureau would most likely have the

testé done there instead of by us.
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Je Re Felix asked how well the non-professional and professional people
worked together. R. H, Cramer reported that not only was the cooperation
between non-protessional and professional excellent but the non-professional
workers were capable and willing to do many jobs which ﬁeren't necessarily
what their job title called for.

B. Rehatilitation and Staffing

le Staffing and Rehabilitation of Facilities

Je. M. Petty reviewed the organization chart (Handout No. 1) and
described the responsibility of the key Research Foundation supervisory
personnel. He also commented on the fact he was able to assemble a
fairly highly skilled work force because of the large number of
applications he received.

2. Rehabilitation of Pilot Retorts

W. S. Bergen described the rehabilitation of the No. 1 Retort
and the planned rehabilitation ot the No. 2 Retort. He pointed out
that PERT~-type preplanning had assisted greatly in getting the rehabilie
tation completed on schedule and for the estimated cost. The current
PERT schedule is shown in Handout 2. Daily and more detailed weekly
meetings with the supervisory people involved in the rehabilitation
glso assisted in meeting the deadlines on the PERT schedule.

The major policies followed in the revamping of the retorts
were:

l. The retort solids and gas handling equipment was to be

capable of operating at 750 1lbs/(Hr)(Ft2).

2, All product recovery equipment was to be of commercially \

available types easily scaled to higher rates.

3. The raw-and spent shale handling system was to be automated,
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L. Equipment was to be as reliable as possible in operation.

The old retort wé.s stripped down to the retort shell and a new
Victaulic pipe system was installed capable of handling the larger
gas rates. The Victaulic piping is easily installed or modified since
it requires no welding. Tnre revised process flow for Retort Noe. 1 is
shown in Handout No. 3.

C. D. Geiger asked what the accuracy of the raw shale and product
weighing systems were. W. S. Bergen indicated that the accuracy was
as follows:

Raw shale * 1% ‘ | o

Spent Shale L 0,1% |

Liquid produce * 0,1%

Gas produce t 0,1%

Engineering Analysts

1. Engineering Studies

P. W, Snyder discussed the computer communications available and
the status of the mathematical model of the Gas Combustion retort.

a, Computer Communications

The material balance calculation has been programed and put
into Socony Mobil's "Real Time" system, This permits us to send
raw retort data, via teletype, to a 1410 IFM‘ computer located in
New York City and receive back immediately the results of the
material balance caiculation, Other more detailed engineering
calculations can be made on Socony Mobil's 7040 IBM computer
located in Princeton if needed. The use of thls system was
illustrated later by sending in the raw data from Bureau of Mines °

Run Number 222D, The results are shown in Handout No. 25.
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be Math Model
The objectives of the Math Model are to:
a. Reduce the experimental runs required to define the
limitations of the Gas Combustion Retort. There are about
ten process veriables for this process. In order to
precisely define these interactions at only two levels it
would require gbout 1,000 experimental runs., The Math
Model can do this more rapid}y, atkless expense than the
pilot retort, and indicate the variables which do not
interact.,
" b, Establish sensitive variables for experimental studf.
6. Establish critical internal conditions such as the
overlapping of the retorting and combustion zones,
d. Establish optimuﬁ operating conditions.
This model is programed on Socorny Mobil's 70L0 IBM camputer
located at Princeton, New Jersey.

P. W. Snyder presented a brief description of the Gas Combustion'
process as shown in Handout No. L and deseribed the theoretical bases
of the Math Model as outlined in Handout 5. He reviewed th; printout
information as shown in Handouts 6 and 7; and the correlations being
developed from the results as shown in Handouts 8, 9, and 10,
Quaﬁtitativa conclusions from these initial math model studies should
be viewed with caution as ‘the model is still being debugged and
modifiea.

It was pointed out that the model does not include oil impingement
on the shale, refluxing of oil, or thermal cracking since not enough
information is available on these processes at this timé. However,
as the experimental program progresses we hope to be able to include

these processes in the model.
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2. Economic Studies

Jo E. Burchfield reviewed the bases for economic evaluations as
follows: A .

l. A mining -~ crushing - retorting complex would be used to

develop a cost of producing oil shale at the 50,000 B/D level as

shown in Handout No. 11 '

2. The individual cost bases as shown in Handout No. 12’ueré

developed as much as possible from published information. .

With those bases we plan to develop économic guidelines to define
the most economic improvemaznts to make in retorting and define
relative cost of yield loss and other process variations. 4An example
of this type of guidelines is presented as Handout No. 13 which show;
the effect of shale mass rate through the retort and yield loss on
the cost of producing 50,000 B/D of raw shéle oil.

After a detailed discussion of the cost bases the Committee recom-
mended that:

1, Economic studies be limited to the cost of producing raw

shale oil from the retorts and be presented as differential

costs rather than as absolute costs. A nomograph to interrelate
the effect of varialbles on costs may be the best way to show the
final results. |

2. The bases and sources of information used to establish

‘mining and shale preparation costs be obtained from published
information or developed from the program and be well documented
for use by the Participating Parties in any subsequent studies
that they may conduct.

3. The values of retort by-products be obtained from published

informations
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ke Crushing equipment mamufacturers be contacted to develop
érushing costs, with consideration of supplying them with shale
to develop the data needed to estimate these costs.

Retort Program

le Overall Program

Jo E, Lawson reported on the experimental operating program for
the two pilot retorts as shown in Handout 1, Mr. Lawson pointed
out that this program was his goal and the timing of each objective
was dependent on solving untoreseen mechanical and process problems
which will certainly arise, The typical temperature profile obtaiﬁed
by the Bureau of Mines in Retort No. 1 as shown in Handout 15 is ﬁzt
very unitorm. We plan to develop an air distributor which wilil :
produce a more uniform temperature profile and make this retort ﬁore»'

ideal and permit us to analyze the effect of process variables

without superimposed gas distribution effects. Current thinking is

along the lines of a peripheral sir distributor,

K. M, Elliott concurred with the maximizing ideal temperature
distribution in the No., 1 Retort and Ehen the testing of commercial
distributor designs against the optimum achieved with this ideal
pilot retort.

2. Shale Supply

C. W. Tyson reviewed the results ot a study of the quantity and
quality ot oil shale supply as shown in Handout 16. The overall cone~
clusion is that the amount. of mined shale available for Stage I will
closely approximate Program requirements, However, R, H, Cramer
reported that additional chale could be obtained by blasting from
two easily accesable benches in the mine if necessary.

3+ Operator Training an¢l Shakedown

P. H. Gifford reviewed the operator tfaining program, data
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recording, and shakedown of Retort No. 1. He reported the training
program was successful and that the operators motivation is excellent.
The data taken has been organized into.a series of 1 forms from raw
data through interpretive results. These forms are included in Hand-
outs 17 through 30. OSRC Forms No. 1 to kL, 12, and 13 are raw data and
will be available to the Bureau or Mines; the reme;ining forms are

* summaries of interpretives and will be available only to the
Participating Parties. Retort No. 1 has been taken through a cold
shakedown and the necessary mechanical changes made to provide smooth
shale handling. The unit is now under hot shakedown tests, The line
burner has been very successful for startup; however, temperature control
and shale clinkering have presented a few problems. Both high and

low temperature clinkers have been encountered. The low temperature
clinkers are sotft and do not appear to present any problem,

L. Mist Formation and Recovery

K. I. Jagel discussed the mist formation problem and stated the
following objective or this program: /
1. Define process conditions which insure that-a stable oil

nist is formed.

2. Definé the conditions and equipment required to recover the

0il mist,

A cagcade jet impactor system for sampling the gas streams and
measuring mist droplet siz= is being built to assist in these studies.

K. M. Elliott asked if consideration has been given to getting
mist formation information from a small fixed bed unit. K. I. Jagel
replied that the Bureau of Mines had designed a small moving bed unit
to get this type of information., We are planning to find out what
kind of information can be developed from the pilot unit first.
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Flow Studies -~ Retort No. 1

I. A, Jefcoat reported on the shale flow studies on the No., 1

Retort. In these studies 50 pounds of red shale were ted through the

star feeder along with the normal shale feed and time of withdrawal

was measured., As shown in Handout No, 31 about 80 percent ot this

red shale came out with about 150 pounds of total shale indicating

very little mixing of shals through the entire system. The effect

was true for high as well as low shale rate indicating that most of

the little mixing that did occur was probably in the feed system.

6.

Mechanical Models - -

8, Shale Flow Studiass

T. C. Lyons reported on the objective ot the mechanical model
studies as outlined in Handout 32, K. M. Elliott asked whether
we thought variation of particle shape would be important. T. C.
Iyons said we intend to observe this effect or long particles
versus short particles in the mix and if there appears to be an
effect a study of the effect ot shape would be carrieq out. After
further discussion it was decided that the study would not be
necessary since we have no control over shépe which is primarily
& function of shale richness.

b, ~ Mechanical Feasibility Study

L. Jo Skowronck reported on the mechanical feasibility studies
being carried out 1o guide the experimental studies toward designs
which can be scaled to commercial size., His preliminary conclusion
wag that commercial units will be restricted to maximum spans of
about 15 feet in order to provide support for the intervals
required. In order to achieve the large crossectional areas need ed
for economic design it will be necessary to unitize the caQT?rcial

design.
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E. Analytical Laboratory Program

B. L. Beck reportéd on the rehabilitation and staffing o1 the analytical
facilities. Although the Analytical Building was large enough the equipment
was in poor condition. The building has been cleaned, the utility put into
shape and new equipment purchased. A few pieces of equipment still remain
to be received. The four technicians obtained appear to be competent. They
have been trained to run all the tests needed for retort material balances.
B. iiiﬁeck also reviewed the method of requesting and reporting analytical
tests és shown in Handout No. 33,

D. Liederman reviewed in detail the tests which will be taken and the
reporting mechanisms as shown in Handouts 28 and 29,

The Committee recommeﬁded “hat periodic detailed quality tests on the
shale oil should be run to permit detection of any significant quality
change as a function of retorting operating conditions. These detailed
tests should include sultur content, boiling range distribution, and carbon
residue. If a significant variation occurs the stored product sampies from
previous runs should be reanalyzed and the program should be re~examined with
a8 view to changes that would azzist in defining the relation between retort
variables and shale oil quality.

F. 1965 Preliminary Budget and Accounting Controls

R. Ho Cramer reviewed the accounting controls, and in particular the
system of variance control on accrued expense. At the end of each month
the outstanding bills are added to the expenditures in the proper account
to give an exact accrued expense to compare with the budgeted expense. The
variance from the budget shows immediately the status of any particular

account,
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Ce Jo Verdeur presented the 1965 preliminary budget (Attachment No. L)
for review and approval at the next meeting.

Letter of Appreciation to Technical Staff

The Committee decided to send a letter of appreciation to the home of
each of the members of the technical staff as an indication of their satisfaction

with the progress of the Program and adjustment ot the famiiies to the new

surroundings.
i;/f2L¢404247
s
Se L. Meisel
Permanent Secretary
PWSnyder:rl
Attachments

September 16, 1964



Attachment No, 1

AGFNDA

'SECOND SYALE OTT, TECHWTCAL' ADVISORY COMMITTEE = -
Anvil Points, Rifle, Colorado \
Sertember 3 % I, 1”6!

Septerber 3

T. .« 014 Brsiress

, A,v“Annrovalyéf Mimites
R, f Discussion of Tutirs of Permanent Secretary
”C," Avdit of Angust 2L & 25 (prelimirary) |
D‘  Ml?éh Bdeet
F. 'iQSb Frosran
F. Other

IT. Vew Business -~ Report oI ‘repram Personmel -

A, . General Review
Program Manarer
o (1)

R, - Rehahilitation and Staffing (?ﬂ\
Pregram “Yararer

Admiristrative anager
Staff . “echarical Engireer

NDescrire Yo. 1 Retort DRevision

. Tonch

ol . (1)
0. TFEngineering Analyste (15) 7
Program Manacze:
Fngireerirg Anzlvses (FWS)
Fecoromic Anslyces - (JER)

.. Retort Proecram (bﬂ}‘l)
o Program Manaecr
Surervising ngineer (JEL) (Retort Proyram)
Shale Snpn'y (MWTY
Operator Training and Shakedown (PHG)
‘Mist'Forma ion and Recovery (KIJ)
“ Flow Studies - Retert Mo, 1 (TAJ)
“Mechanical Models
“Shale Flow Stundies (TCI)

" Wrime in minutes .

9:15 a.m.

11315 aum,

12:00 noon - -

12:30 pums

Mechanical Feasibility Studieg (LJs).



. Aralytical Takroratorv Proeram (1“)(1)
Prooram Manaper
Surervising Chewnist (3LR)
Aralytical Chem'st (TL)

F. 1965 Budget (Preliminary) and Accounting Controls (15)(1)
Program Manager . ,
Administrative fssistant

G. Other

TT7. Fxecutive Sessior

Sertember )

T.  Tour fGround Tevel Facilities . 8:15 to 9:L5 a.m.

T7. Tour Mire 9:h5 to 11:00 a.m,
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ANVIL POINTS OIL !iiALE RESEARCH CENTER
Rifle, Colorado
August 17, 196h

Yearly Program of the Safety Department

It is the policy of the Coloradc School of Mines Research Foundation,
Inc., Safety Department to develop ard promote safety throughout all phases
of the Shale 0il Research program.

Our program will consist of "Accident Prevention®, by training, by ob-
serving conditions and acts. We feel that corrective safety is an attempt
to correct a condition or unsafe act after an incident has occurred which
"has drawn our attention to one or both factors,

Through the media of Safe Operating Procedures, Foreman Training, .
Safety Meetings, Demonstrations, Engineered Safety and any other media that
is available from the 0il Companies, Colorado School of Mines Research Foun-
- dation, Inc., U, S. Bureau of Mines, National Safety Councll and our em~

ployees ana englneerlng staff at this operation. :

The Yearly Safety Program will cover the following:

Hazardous Materials - training will start 1mmed1ately
High Boiling Fractions
Dust Control
Gases
Fumes and Vapors
Chemicals

Materials Handling - each safety session, if necessary
Maintenarce Materials
Production Materials
Housekeeping - each safety session, if necessary
7ire Prevention - training will start August 17
First Aid - training will start approximately November 1
Moving Machinery and Eqalpﬂont -~ each safety session; if necessary~
Automobiles
Dozers
Trucks
Loaders

' Maintenance - each safety session, if necessary

Safety Guidancaf


http:train:!.ng

Since the safety program covers nany phases of the activities in this
plant, it will be presented in approximately the following percentages.

Fire Prevention and Training 20%
First Aid Training 20%
Hazardous Materials 10%
Moving Machinery ari Wquipment — 10%
Materials Handling 104
ilaintenance, Houseleeping

and .Safety Guidance 30%

We feel that emphasis should ve stressed during the first weeks of
this program on Fire Prevention, First Aid Training and Employee Training.
Materials Handling, Housekeeping, Moving Equipment, Maintenance, First Aid, and
Hazardous Materials will be covered at each safety session, if necessary. Most.
of the time one subject will be covered but others may be included from time
to time.

We have made arrangements to have the doctors conduct several of the

safety meetings. We will also have several general fire prevention training
sessions to acquaint everyone in tne plant with the use of fire extinguishers,

afety Engineer




Attachment No. 3

LISTTING OF TECHMYCAL UANDOUTS

Organization Chart for Stag: T

Rehabilitation Schedule

Process Flow Diagram Gas Combustion Frocess Hetort No. 1

Gas Combustion Hetort Diagram

Rases for ilath Model of Gas Combustion Retort

Summafy Printout from Math Model

Temcerature Protrile Printout frem Math Modél

nffects of Process Variables on Coaditions in the Mist Forming Zone
Bffects ot Frocess Variables on Consiitions in the Combusticn Zone
Zffect of Process Variables on Conditiong ir the Shale Ccoling Zone
Provosed Iccnomic Base Case

Feconomic Bases for Hvaluation of Shale 0il Recovery in Retorting
Cost of Snale 01l as a Furction of Retort Space Velocity and Yield
Froposed Aetort dperating Schedule

emperature Profile for Bursan o: Mimes Run 3314

Shale Analyses and Preparation

~

Zas Combustion No. 1 Operations

~

Gas Combustion No. 1 Operation Sresn "j3H
Temreraturs Probes |

Screer fnalvsis Data Sheet

las Analvsis

Liquid Product‘Analysis

Raw and Spent Shale Analysis

Program Objective and Conclusions Summary Report

Handout No.

1

@ ool Fow

10

11

22
23
2L
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Handout No,

Material Balauvce Calculation Via fiutype \ . ‘ 25
Detailed Test Sheet . ' _ o 26
Test Summany’Sheet 4 . _ | . 27

| Laboratory Analysis Request | : 28
Fischer Retort Assay B . 29

- Run Turpose Sheet \ o 30
Breakout Curves for Red-marked Onn~Inch Shale Plow1ng Through the

No. 1 Retort _ : 31

Program of Initial Mechanical Model Studies | | 32

Analytical Laboratory Operations , _ 33
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' ANVIL POINTS OIL SHALE RESEARCH CENTER
1965 ADMINISTRATIVE FXPEVSE BUDGET
Janvary 1, 1965 to' November 30, 1965

1

Manpower Quota (End of Wovember)

Participating Parties 18
Research Foundation 17
Total ' 9E

.o

Salaries and VWages
Participating Parties « ‘ 230,400
Research Foundation 396,700

Total o 227100

~ Employee Benefits ‘ R .
Participating Farties RRTE - 57,700
Research Foundation - : ' 74,100

Total \ : : . 131,800

Employee Expenses : o L
Participating Parties ; 53,600

Resea;g:agoundation‘ | ‘v  2:288
Material;-and Supéiieé | |  ‘ ' .  50,600
' Facilities and Equipment : o ‘!. 79,200 f
‘Professional Fees and Services : '\ "»:‘ 57,200
. Other Operating Services . -;   17,600-
Other Direct Expenses : B | g.‘ 88,300
lease Expense = t‘_ IR s ; . h,hOOi
Rent Revenues | - (22,000) ...

Net Expenééé: S o ‘,‘1‘  ‘ﬁ1,090;000i o

A
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Aceount
Number

500
502
Sog
206
507
508
509

510

512

522
523

53¢

632
533

53,

shl

€20,
£21

ANVIL POINTS OIL SHALE RESEARCH CENTER

1965 ADMINISTRATIVE EXPENSE BUDGET

January 1, 1965 to November 30, 1965

Description

Expense Accounts

, Salaries & Wages-Research Foundatlon

Administration Persommel & Accounts

Purchasing & Warehousing

Safety

an. - Electrical - Rehabilitation.
Operating

Mechanical - Rehabilitation o

; Operating

Civil - Rehabilitation
Operating
Housing

. Technical Development

Tech.Pev, - Mining - Rehabilitation

‘ Operating
Retorting - Rehabilitation
Operating
Analytical - Rehabilitation
Operating

© Sub~Total Research Fourdation

Salaries & Wages~Participating. Partmes

Administrative
Technical Development

" Technical Development - Mining

Reatorting
Analytical

Sub-Total Participating Parties

TOTAL - Salaries & Wages

' Employee Benefits -
 Research Foundation
Participating Parties -

TOTAL Employee Benefits

Toal 11 Total 1st Total 2nd Total 3rd Total Lth

Months Quarter ‘Quarter - Quarter Quarter
47,900 12,800 12,800 12,800 - 9,500
22,600 6,100 6,100 6,000 -+ L,LOO
21,700 5, '800 - 5.800 5,800 1,300
34,900 9,300 9,300 . 9,300 7,000
54,400 14,600 14,500 14,500 . 10,800
115,600 30,900 31,000 31,000 - 22,700
76,800 21,100 21,100 21,200 15,400
20,800 5,500 5,500 ' 5,500 1,300
396,700 106,100 106,100 106,100 - 78,400
38,800 23,800 23,800 23,800 17,400
29,100 7,800 7,800 © 7,800 . 5,700
9,100 24,100 . 24,100  2};,100 - 17,800
22,100 6,000 6,000 6,000 1,400
230,400 61,700 61,700 61,700 15,300
627,100 167,800 167,800 167,800 = 123,700
7h,100 16,300 16,900 22,400 . 18,500
£7,700 15,400 15,500 15,h00  11,L00
© 171,800 31,700 32,400 - 37,800

29,900 _




c
unber

550
551
£52
553
5ok
555

560

t.

Degseription

Employee Expenses °

Travel - Research Foundation

Travel - Participating Parties
Moving - Research Foundation
Moving - Participating Parties

Living Expenses = Part1c1pat1ng Parties

Miscellaneous

" TOTAL Bmployee Expenses

Consult., Auditors & Attorneys

Project Manager's Expenses

Other Participating Parties Expenses

" Contractors Fee

Precontract Expenses

Materials & Supplies
Rehabilitation
Operating

" Stationery & Office Supplies

<01 -

395

500

501

692

403
40l
/0%

Housing

TOTAL Materials & Supplies
Equipment ‘
Rehabilitation

Operating

. TOTAL Equipment

_Rents on Leased Ehuipment

Operating

TOTAL Rents on Leased Equipment =

Sukhcontracts

‘Rehabilitation

 Operating

Maintenance .
Laberatory Service
Machine Accounting-
Dismantlement

TOTAL Subcontracts

Total 11 Total 1lst Total 2nd Total 3rd Total Lth

mé:mw

Months Quarter Quarter Quarter (Quarter
2,200 600 600 600 100
5,500 1,500 1,500 1,500 1,000

45,900 12,500 12,500 12,500 8,400
2,200 600 600 600 1,00
_35,800 15,200 15,200 15,200 10,200
2,200 600 600  -600 1,00
9,800 8,200 600 600 LOO
75,000 15,000 15,000 15,000 10,000
LL,000 12,000 12,000 12,000 8,000
6,600 1,800 1,800 1,800 1,200
50,600 13,800 13,800 13,800 9,200
77,200 21,600 21,600 21,600  1li,l00
79,200 21,600 21,600 _ 21,600 _ 1L,L00
1,100 1,200 1,200 1,200 800
_L,ho0 1,200 1,200 1,200 800
5,500 1,500 - 1,500 1,500 1,000
2,200 600 600 600 100
£,500 - . 1,500 ', 1,500 1,500 1,000
11400 1,200 1,200 1,200 800
17,600 1,800 1,800 L,800 3,200 _




\cc‘ | Total 11 Total 1st Total 2nd Total 3rd Total Lth

Tumber Description Months Quarter Quarter Quarter Quarter
610 Freight & Postage o _ li,boo 1,200 1,200 1,200 800
Utilities - .
620  Fuel . 22,700 12,000 - 5,000 1,L00 L, 300
€21 Electricity 23,000 7,500 5,500 5,000 5,000
622 Goverrment Services - o - - - - -
623 Telephone & Teleeraph | 11,000 3,000 3,000 3,000 2,000
62,  Other S 5,700 1,200 1,600 2,000 900
TOTAL Ttilities ' 52,Ll00 23,700 15,100  11,L00 12,200
' Insurance & Operating Taxes : :
€30  Insurance - 3v Major Tvre 8,600 1,700 L,100 - 1,700 1,100
640  State & Local Taxes : - —_— - : - -
650 Fermits or Licenses : 200 100 100 - -
TOTAL Insurance & Operating Taxes 8,800 1,800 lt, 200 1,700 1,100
660 . Personnel Procurement , 100 100 100 100 100
_A70  labor Relations & Negotiations . 600 200 200 100 100
4‘\// ‘ ——
6 Other Miscellaneous Expenses - _1,%00 500 500 500 1,00

GRAND TOTAL EXPENSE ACCOUNTS . 1,112,000 307,400 - 294,300 293,400 216,900



. ' SCHEDIILE OF ESTIMATED REVENUES
January 1, 1965 to November 30, 1965

| Account - . Total 11 Total 1st Total 2nd Total 3rd Total Lth

Yumber Descrlpt.:.on Menths Quarter Quarter Quarter " Quarter .
700 Revenue - ‘fcase Rent . | 16,400 1,500 - 4,500  L,LOO . 3,000
701 Revenue - Electricity . 3,L00 1,000 - 800 900 - 700
702 Revenue-Bureau of Mines Payments 2,200 600 600 - 600 L0o
71¢ Other Miscellaneous Income B - - — — C

TOTAL Revenues S 22,000 6,100 5,900 5,900 . 4,100

1965 ADMINISTRATIVE BUDGET OF ESTIMATED COSTS & EXPENSES LESS REVENUES ERA
January 1, 1965 to November 30, 1965 ~

‘ Total Expense Accounts ' : 1,112,000
, : ~ less: Total Revenues ; ‘ 22,000
. j . TOTAL Wet Administrative Pudget T,0§0,§50‘
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Handout N6, %

BASES FOR MATH MODFI, OF
GAS COMRUISTION RETORT

fias Phase
out at %3

Solid Phase
Sdinat T

Solid Phase
out at Tg

A, Heat Transfer

. fas to Solid and conduction through Solld

'§; Mass Transfer and Ueat Tffects

Mass in Solid Phase 'fass In Gas Phage

0i1

(950) adsorbed iﬁgb‘ (Ho0) vanor
(¥o0) surface X, fwgo) vapor
(Poo) surface - (i90) Mist 1ﬁi (Ho0) varor
(Oil) surface  «<— \011) mist «* (0il) vapor ~
Kerogen K (0i1) vapor + Gas
Carbonates Xy )
Coke + 02 . 2 200 + (UQO) vapor-

‘ L 55 + 0025700 +(H20) vapor
Kerogen + 0 Xy 02+ HaO

— Soke + Gas

K precesses (\s\.\-wcv\\'\~\ '\v\ v My see Ne) ‘\‘?/”/‘3"1‘}
\r\'\\\c\ L‘\.CCO\.\_\\S\S (\’L‘ VA g \»\\\ \u\w\ \“vt ‘..\(/ \-;x\wuw\ f‘vcx&
aevors We \nchei Ao\ pt~\’\k\\.$ s \aN e,

Heat
Effect

- Heat 7
~ Heat -
+ Heat
+ Heat |
- Heat -

.= Heat

+ Heat
+ Heat -
+ Heat »
~ Heat -

,)zlux‘sess* A.“-\&é o



- CALCULATION NUMBER

3

%

~t. JARKS

INPUT

RETORT LENGTH,FT

TOTAL

TOP COMB ZONE,
AIR INLET, -
SHALE PARTICLE SIZE,INCHES 1.0

FROM

TEMPERATURESF
RAW SHALE

ATR=-DIL GAS

TEMPERATURES,F
OFF-GAS
_SPLENT SHALE
PEAK GAS
PEAK SHALE
MIX GAS AIR IN
REC GAS AIR IN 1029.9

PRESS DROP,PSI

B TR SN

FROM TOP

. T0P.

 SUMMARY OF RESULTS

132.5

—

1 (e Frerre ve

12.

3
. b

60.
216.

XN

e e

\_v.g.\;\C' g.

Ledy Y

FLOW RATES ,
SHALE,LB/(HR) (FT2)

0

«9

0
0

0
8

TOT RECYCLE GAS,SCF/T
DILUTION GAS,SCF/T. .

AIR,SCF/T

WATER

KERO DECOMP, FRAC
ENTER COMB ZONE

284,77

/175
1138
853.1

. 0.8

TEMPERATURE PROFILE

Xy FT
_SHALE
GAS

X FT
SHALE
GAS

XFT
SHALE
GAS

XoFT
SHALE
GAS
X:FT
SHALE
GAS

XoFT
- SHALE
GAS

0.0
. 60
133

3.5
388

478

4S5

756
870

5.8
1114
999

Tel
949
939

10.5
754
708

1.1
177
190
3.6

400
494

4.6

798
906

5.9
1095
952

7.9

940
931

107
719

664

1.3
185
197

3.6
405
500

4.7
833
942

5.9
1075
910
8.1
932
923

10.9
678
611

le5
193
204

3.7
437
536

4.8

861

Q79

6.0
1061
879

8.3
924
914

11.0
641

SPENT SHALE,CALC 1.000 .

' LB/T

0.000

2 0e o e ki it sl lt e T4 A

Handout No. 6

80044 b oy bt o M s

-l i M by e e s
.

300.0

16000.0
1600.0. ... .. .

400040 ‘ |

. COMBUSTION

OIL BURNED
LENGTH,FT
GAS MAKE
DRY ¢ SCF/T
"HC,BTU/SCF
H20V,SCF/T
H20L, LB/T
2.5 2.7 2.9
238 255 2717
266 291 322
4.2 4.3 4.3
605 643 650
723 770 778
5.2 5.3 5.3
013 1059 1090
153 1171 1175
6e5 6.7 649
009 996 985
996 985 975
9.3 9.5 9.7
874 861 846
858 842 823
1.5 11.6 11.7
483 444 404
368 320 272

LEST 1.000
CO2 DECOMP,.FRAC .
MAGNES [UM 1.000
CALC TUM 0.094
TOTAL s CALCULATED 0.094
LEST'MATED 0.200
1e7 Lo 2.1 2.3
200 206 214 224
211 220 231 247
3.8 3.9 4.0 4.1
472 509 535 569
574 613 640 680
I'oq 5.() Sol 5.1
887 913 939 970 1
1021 1063 1097 1127 1
6.0 6.0 6ol 6.3
1048 1048 1038 1022 1
853 1030 1022 1008
8.5 Be7 8.9 9.1
915 906 896 886
905 895 884 B87T2
11e1 11.2 1143 -11.4 1
614 585 553 519
532 495 456 414

566

GAS BURNED 0.123 !
_COKE BURNED 0.166 . !

15.0 o o

0.005
2.107

508649

139.0
1282.3

26,7
3.1 3.3 3.4
305 341 363 .
362 413 444
4.3 4.3 6.4
650 665 711
778 791 832

5.3 5.5 5.6
1102 1135 1138 :
1173 1143 1087 :

7.1 7.3 7.5
975 966 957
965 956 948

9.9 10.1 10.3
828 807 783 .
801 776 745 :

b

11.8 11.9 12.0°
364 324 285
223 174 126

i
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T '~ Handou® No. 8

$ .

FEFECTS OF PROCESS VARTARLES OM COVDITIONS IV THE MIST FORMING Z0NE

Yetort Feight - 12-16 Ft. Shale Tart. Size - 1«3 inches  Tot Recycle Gas-16,000 SCF/1
Al 2let to Ton - 6-10 T, Shale Rate - 300-750 1bs/(Hr)(Ft2) Adr Rate - LOOO S"I‘/T
“ater Add, & Reflux - 1i5-90 1h3/T Raw Shale Te~v. - 60°F Dil. Gas/Air - O.L V/V

Air-Dilution Gas Temp = 120-18100F
x x 1-1nch Shal? (6 Leok Lvevr omv et Yo 5%0\3 Q H$5lss w“)"'/-r>
0= - = -0 3-inch shale (1oteek Soos v vAed dadvy 4 90\ wader )T)
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. Handout No. 9

| REVECT OF PROCESS VARTARTRS ON AOMDTTIOVS IN COMRI'STION 7ZOMF
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. . EFFECTS CF PROCESS VARTARI 7S O 27 MDTTTOMS TW THE SFALE COOLING 70VF
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; - Precaned Ecenomic Base Case
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_ Hardont Yo, 12

Feonomic Fvalunation of Shale 011 Recoverv Pv Retorting

_ Cost of Canital + Crerating Cost - Bv Prodwct Value
- Rarrnls of Fecovered Srale Oil

Cost of Shale 0il

Operating Costs Ttilities - Air
: - Steam
- Power
- Water

~- Fuel

" ¥Fapes ' ~ = Operating
~ Maintenance
- Supervision
~ Plant Overhead
- Renefits

Material " = Maintenarkte
-~ Miscellareous
-~ Fxplosives

. P ]
Tield A - Shale 0il Recovery
: - lLosses
Other TFactors - Fgcalation of Vapes and Material
: ~ Federal Income Tax '
~ Tocal Taxes
-~ Tnsurance
Cost of Carital 10% D.OLE.
’ 1K Year FProjecet Tife ‘
1% Year Depr.ciaiion 3.V.D,
R Tredveet Valves Indergized 031 hale Yo Value
Petort fas Discounted 207 Relative to

Vatural Gas (after considering
lower effTiciency)

Factors Yot Tnelvded in furrent crnomie Analvses

Depletion Al ance , -
«  Other Tolit® -1 Tacters - Tmports Quotas
-7 Housing ‘
Land o :
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. Hancout No. 1k

PROPOSEDN RETORT O OWRATTING SOHENTLE

Arproximate
Timinge it ; Objentive .

Aupust 28 © Retort Vo, 1 Init firved initially.

Sente ~her - Retort WNo, 1 : int sholedown,

Septenbar Retort Yo, 1 “emonstration runs.

Senterter ~ Retort %Mo, 1 Installation of new air distributor and new

' raw shale feeder.
Sevtember Retort Mo, 1 Jetermine maximum rate capability with new
‘ . air distributor and shale feed system.
Qctober Retort Voo 1 Test serins to determine effect of nucleating
‘ agentc and gas cooling rate.

Qetober ' Retort Yo. 1 Test series to determipe effect of air preheat.
Movermbar Retort Yo, 2 Orerator training and cold shakgdown,

Yoverber - Retort Yo, 2 Hot shakedown and demonstration runs.

‘Voventer © Retort Mo, 2 Determine maximum rate capability of ,unit.
Necember = Retorts 12 7 Pramess variable study,

Retorts to be operated on five d- - rer week basis throughout this period until
process variable stndv is initis ~ nt which time it will be desirable %o start =
~gseven day per week oreration.
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Handout No. 16

. C.

Shale Analysis and Preparation (C, ¥, T s-1"

Objective: To determine the quantity and quality of raw shale stock-
riles available for the first phase of retorting research, ’

1. PBackground

a, Raw Shale Inventorv and Sampling
Seven piles of raw shale have hteen located at the Anvil Points
facilities, The location and description of each rile are
shown in Table 1 along with the aveilatle Fischer Assay results.
All mine run shale piles have to be or will have to be crushed
to three-inch minus before represertative samples can be

obtained., Pile "A", therefore,is the only pile which does not
have to be run completely through the erushing and screening
facilities, .

TABLE 1

Location, Descrlptlon and fnalyses of Raw Shale Stockpiles

Fstiwated Fischer Assav
Shale Amount, onf, Sampling
Pile Location Size Tor s pal/ton lelts Procedure
A West of mine -3, +3 ea, 1000 27.8 t2.1 . Perimeter & 2
road gate diagonal trenches
L assays run
B Above Crusher =31, +3u 225 26.3 %27 Total pile through
3dg. Crusher
li assays run
C Above Crusher  Mine Run  ca. 11,09 2L,.8 +0.8 Total pile through"
Adg, rext to Crusher R
rile "BH 1k assays rup
D Fast of mine  Mine Run  ca., 1000  LO to 50 ==  Total pile through
road gate | Crusher
E Behind pile "D" 3%, +3u 60 50.8 - Total pile through«
and probably ' Crusher :
part of it 1 assay run
originally ‘
L Tast of mine. ¥ine Run ca. 1000{1) 10 to 15 - Total pile through
road .gate next - Crusher if
to pile "D* ' required
M In"7th cross Mine Run  ca, 2000 28 to 30 - Total pile through .
cut of mine o Crusher ' :
ca. ¢700(1)
(1)Use of Mile "L may not be feasible except for solids flow studies.
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‘ Handout No. 19

TEMPERATURE PROBES
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SCRETN AMALYSIS NATA SHWET
(TY-LAB TTST™R)

Sample Mo, _ Date Run Vo,
Unit . Description
Aonrox, Shale Size Re~dired Tha%ing Time
Date Analyzed Aralyzed By |
Total Sample Wt, Gross ___ _=Tare V =Net
Screen Size Wedrhts Percentares g
' e ] b
Screens Ovening Gross Gross Tare Vet VY, Screen 4 Cur, }g
Regnired Inches Mesh Lbs, 0Oz, Lbs, Lbs, Retained 5ize Retained |/ Remarks D
L,25 i I 25 "
3.00 B 1 3,00 »3
2,00 24,00
1,50 ‘ . 1,59
1,050 - 1,050
0,742 n,7h2
0,525 - 0,525
0,371 1 n.371
0.263 3 0.263
0.185 4 n,1°5
0.131 6 Nn,131
0,093 1 @ 0,093
0.065 | 10 , 0,n65
PAN 2 S . ! T PAN .
Total on Screens and Pen 1SS
loss (Bv Nifference) ' TPT/L
Total Semple Yeight
I




Handout No. 21

GAS ANALYSIS

RUN & TEST NO. * _ DATE,
TNIT NO. | OPERATOR

S 3 ST 3 S S
Water, 1bs./M SCF of dry gas

AVG.

Liquid, 1bs./M SCF of dry gas

Composition, dry basis

Ho Vol. %
02 Vol, %
No Vol. %
CH)* Vols, %
co © Vol. %
€02 Vol. %
HS Vol. %

Carbon (Total) 1lbs,/M SCF dry gas

Hydrogen (Total) 1lbs./M SCF dry gas

Heating Value, BTU/MSCF

OSRC-5




’ Handyut No. 22

LIQUID PRODUCT ANALYSIS

RUN & TEST NO. MR o
wrr no, | OPERATOR
I, It IIr V.., Ave, |
| 011, wt. % i —

Water, wt. % ; '

Carbon, wt, % of oil

Hydrogen, wt. % of oil . -

Dry 0il Properties

APT Gravity -

Density, g/cc . , —_

Viscosity, SUS @ 130 °F
Viscosity, SUS @ 210 *F l

Ramsbottom Carbon, wt, %

Sediment, Volume %

Pour Point SF

Sulfur, wt. % 4 -

ASh, wt” % -~

Nitrogen, wt. %

Distillation, wt. &

Fraction | Temp. ; Press.
1 50% | 760 rm ‘ —
2 7 5 " -
3 100 n
L 125 "
5 150 1 , L
6 175 n ‘ )
7 200 n
8 150 "
9 175 "
10 200 " i
11 225 "
12 250 "
13 275 " !
1)4 g 300 "o !
BTMS. | )

OSRC-6



- v -
- Aad & EPUNT SLALF A Ll ®
RUN & TEST NO. DATS S
UNIT No. O°FRATOR

I I II1 v AVG,

I RS ok ):= 1 55 RS 55 RS B3 RS 58

Fischer Assay, gal/ton

0il, wt. -- SN IS SO SR
Water, wi, 2 & oo ‘

Spent Shale, wi. #

Gag + Toss, wt, &

Specific Gravity

Cop_(Mirara?), Wh. £ _

€2 *oN jnoouey

: Py : [ . —
Ash;, wh s . fre e B e e d .

Carbon (Total), wi. % | -

Carbon (Organic) wt. %

Hydrogen (Total), wt. %

Nitrogen, wt. %

Moisture, wt, & ! L_ _

- OSRC~-7



Handout No.2y;

PROGRAM OBJECTIVE ANT: CONCLUSION SUMMARY

REFCORT

o e

(Not completelv developed at this time)

OSRC-8



*‘;;,;}‘,m,g;mp 2 JA. 285 My woame Bl CrLe uip "?':_Et.z-f”r“‘r5t;7€

4

i 3~

629, Ru 1o 2220 DATE Jallfo, 1952
- INPUT DATA
b As RUN TINE  2.4000000E&0}
Be CHARGE MATERIALS o |
RS  1.22150008404 URS  1.0C00CCOE=02 OLRS  1.10G0CO0E-01
FA  2.5000000E.0} GRS 2.1080000E-02 CORS §.67000GOE=01
SRS 6.76C0000E-01 CRS  :.7300000E=01 HRS  1.7500000E=-02
¥ D0.0000000E 00 - | R
A 1.5900000E401 YA - 3.0000000E-02
C.. PRODUCTS | -
SS  9.,5370000E403 USS  5,50000C0E=03
OLSS 5.0000000E-02 GSS  1.0000Q0OE-03 COSS  1.5500000E=01
ASSS 8.2400000E-01 . CSS = 5.0300000E-02 HSS  §.5000000E-03

Y 1.5160000E403 WL  1.4200000E=01 OLL - 8.91000C0E-01
 COL  0.37CG00E-0L HOL  1.1208000E-01 DOL ~ 7.7600000Z400

@ 2,13000005401 Y@  6.7C00000E&00 0G  1.0000000E-01
N3  A4.2000000E400 COG  4.CC00000EAO0 CHE  4.60000C0EA00
0006, 8.7400000E401 W@  5.G900000E401 C8  1.,28000000201

7. M@ 7.5200000E-01 ' . | o
" CALCULATIONS |
" Ae NATERIALS I8

¥} 3e3033gngEs0z CL  2.08G7GS0EA03 I  2.1383874E402
08303278403 ASI  5.25734000803 HI  1.3963415EL04

' Be MATERIALS OUT |
D8 3.0709406E801 W0  4,BA0S052E402

€O 1.9573871E203 KO  2,3562601E402 00  2,2308892E403

. S0 7.0534880E803 MO  1,3769903E804 =
" Ce YIELDS | S | - |
-7 FAY | 9.3863407E-01 GY - 5,0281467E403 CD . 2.7534125E801

. WY  8,4807925E800  GL  6.1246000E400 - -
" De MATERIAL BALANCES s : | o
OVHB 9.8614150E=01  CHB  9.3710299E-01 HNMB . 1.1018864EL00
ASHB 9.5169728E-01 OMB  §.0684168E400 - DEEERR
'Enp of RuN o L e
_SYSTEW cuoseD - . T Cysa‘:* T



Handout Mo, 26

- _Purpose s

) gt T Y Liaun hATURL MO, 1
DETAILED TEST SHEET Date

. c———— o~

1. General

B. Iigquid Product Prop.

‘Kun & Test No.

r‘
19 ‘”atex‘, W‘b. %

Date Starded

2, 0il, wh, &

Length, hours

4. CaAJun Lontent wt, %

2. Rates & Ouantities

b. H\*“v"sn. wt.

AiT, Scra

c._oensityv, R/CC e e

Propane, scim

dya Jr 23 \d.ty, API

Hecycle, Soim

c. Viscosity, oUS @L30 v

T3 1ution, §oim

T, viscosity, SUS @210°F I

Vent, 5cIm g. Aamzvottom Carbon, wi. %
lotal; scim he Pooe Poink 'R
Ny Raw Shole, 1bs/hr 1e A, wt, %

Spent Shale, lbs/hr

7. Product Gas Properties

Liquid Product, lbs/hr

Vater Vapor, 1bs/MSCF dry

Air, SCF/ton RS

Dry Analysisg

Recycle, SCF/ton RS 0o Vol, @
Dilution, SCF/ton RS Ho Vol. % )
L Propane, SCF/ton RS CO Vol, %
3. Temperature, *F C0» Vol, %
Product Outlet Q CH,* Vol. &
Spent Shale Outlet i No Vol, %
Raw Shale Inlet HoS Vol, &

Recycle Gas Inlet

Carbon (Total) 1bs/MSCF dry

Dilution Cas Inlet

Hydrogen (Total) lbs/MSCF dry

My Inlet

Tiquid, 1bs/MSCF dry

Line Burner Outlet

B, Spent Shale Properties

Retort Maximum

Fischer Assay, gal/ton

L. Yields & Balances

Mineral COo, wt. %

011 Collected, VoI, % FA Water, wt.
0il Collected, sal/ton RS 0il, wt. %
Cas Vented, SCF/ton RS Gas, wt., %
Spent_Shale, wt.Z BS Ash, wb. %

Carbonate Decomp. %

Carbon (Total), wt. %

Water Recovered, gal/ton RS

Hydrogen (Total), wt. %

Gas Losses, SCF

9, Miscellaneous

Overall Balance %

Bed Heieht, ft,~in.

Carbon Balance %

Pressure Drop, in. Ho0/ft.

Hydrogen Balance, %

Dist, Back Press., psi

Ash Balance, %

NaCl Solution, wt. %

Oxygen Balance, %

NaCl Rate gal/ton RS

Nitrogen Balance, %

"REVARKS ¢

Heat Balance, %

o, Raw Shale Properties

Fischer Assay, gal/ton

0il, wt. A)

Water, wt. % (FA)

Mineral C02, wt. %

Ignition loss, wt. %

Moisture, wt., %

Carbon (Total), wt. %

Carbon (Organic), wt. &
Hy&rogen‘(%otal), we., %

Nominal Particle Size, 1in,

10, Operational Analysis Specified % of Spec., | Degree of Control

Shale Rate, ibs/hr
Air Rate, scfm

Recycle Gas Rate

gl

‘Dilution Gas Rate

Propane Rate




Handout No, 27

TFST SUMMARY SHTET

RUN WO, mmmmmmcmmomoommomeeccmmmmmecmeoe ]
Date =m—mmmmmmmmmmm e e
Duration =mm---ewe—eeo- hpg e ———— |
Retort type WO - smevommccommmm e

Oil recovery gysiem tvpe VMo, ,~wececmceauay |
Raw wmateriz]l tlowe: ;)
Haw shaie-it./hr. x sq.ft. bed area-~ |
Recycls gas-std.c.f./ton raw shale---f

4

Air——-—- - - - - -—-——-----do-u—-d

Dilution 268 wmecmecmececccccadO=m——- g e - - "%’
Propare gas se—=swmmsmmmmcicawe@Oem——— 1 Tt B
Bi ine=gul/toNeen oo eeuPats shale=e—ag ™77 N 1
, - . -k
Preducts Tecsverwd: . Lo |
SUz13 oilem—~vol,wpci, Fischer assay- ~ {7 ~7 ~U T
Shals oli- 'w--gﬂ.l,, ton raw shale~--< L T |
Ges Ten’ ed~st-,c;f., ton raw smale=~-~ . “f.___ i
Spent ghale~—ww=ib./ton raw shale~--- ‘ Y —I_ s ;
Water condensedmeeewemmremnecmemeend’ T T I““ T
Matarial outpute--wo,epct, of inputeo i Ty "J"“"("”"‘“ T
Ray rladle sronerties: T o )
i

T scher mgay.m.- L T R LD T

Mineral CCp=m-mmmmmemecunii, =pCt o~~~ [

R S S U S SN TS

S

L]
e
P T,, "

i
. . -

Particle size range-—-------inch‘---'-«'" [ A N A R f -
Shale vil properties: T - et } L
Cravity——ocmeommmwmmmmm e oo e OAPT. o T T T T T T T T T
Viscosity---- --=-5.5.U, at 130° 3.«-j, I ] P
S.S8.U, at 210° ¥ ~~,;,“.s‘ et "T:T'“‘?‘Tlf;:fiififi:::fiL
Ramsbottom carbon=w=-=---wt,-pct .—--4 ; SN U SN AR YN FUNEL A S |
Pour pointeseesmemcmcmememceas® Fonmq 0 L e S DR
SULFUT = mmmmmmmm mmmmmm sttt pt ey [T T T T
Vitrogen--m-=-cem-eooamaoomo do--~-~-ﬁhv«‘.,.;_.wpm-L R I S A
Gas Propert:x.es. Jf : : ; | i : 7
Moilsture—mmmmmememcmeeeaVOl, ~pet , —e=d o ‘f'""’?‘ e S S 8
Analysis, dry: S T A Tf_'_' I
00gmmmmmmwmmmmmemmeeevOl, =pet.--=4 | [ T T
3 S e i’ L e E T * : ‘ ; : ; i
02 . . ..do- -§ ...".‘ - 1 — ..,,..g- e --T-- ...-l..“_w.i__ NN
COmmmmmmmmmmm e e m e medOmmm ek " " Sy : -f L yw |
Hommemem e e cecmm— e e e e e e Qmm e m T R A
Hydrocarbons=eme==eme-eeedoemmr—mu-q 7§ 7177 e T
T Y e
Heating valve, gross (calc.) R S O Y A USSR s S
B.t.ou. /stdic.fummd T B R
Spent shale properties: L B R I S T
Fischer assay~-—----===-=-gal./ton---4 ) ! b N R !
Mineral COp-mmmnmmnn- s T VNN U I IV U S AN B
Operating data: o S t o
Press. drop/ft. bed height--in, T E T A B R
Retort gas outlet tempe-s=ee-=w--O F 4~ |7 4774 "4™ = 7 T
Recycle gas temp,w===me-e-eemmeoedo=d | Ty 3
Air preheat temp,=mem—mceccccmecdo-d | T T '
Spent shale tomp:-———————————~do-4 _ "1 17T 1T
Operating characteristics: P Lo v f‘ ' l””"
Degree of clinkering or cokinge-ce--sg = l ! —r ot =
Otber troubles--~-------See note Nowr t*';Lw— U
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i . . Handout No.ZC

LAB. NO.
ADORATO“Y ANALYSIS REQUEST
ANV, POINTS O, SHALL RESEATCH CENTER
SAMPLE roO. DATE b z

CSAHAMPLE DESCRIPTION . ' -
SUBRMITTED RY RESULTS T0O

S———

[ IRETAIN | [ Tipiscarp —OreTURN sy proye
PE OF SAMPLE
:R;w\/ SINALE [:_":! oL [ eAs
E——Jsr*f-‘w SHALE CllioTther
P YT e e
O FISCHER AS5AY __,__;F?FM CARBON Wh%
— s GAL/TON \WATER IN OlL — Wi ____
O ___ SG on Q """" EDIMENT IN OIL ——You, %o
—— OIL WT. 76 POLR POINT °F _
——ie. WATER WT 70 é oH (o) WTlo e

. SPENT SHALE Wi
GAS+L0SS WT. 7o

DISTILLATION (14 FRACTIONS) .

JMINERAL o, w7 ___|()GAS: CH ROMATOGRA PHY
ASH (sHALE) wWT.Y% ___| H, voir, 7o
'GNITION 1.0SS Wl fo O, . vor, %
MOISTURE WT, Yo I N, .‘..___:___.VOL,‘?O
CARBON (TO':“P:L) wT, Jo. __ CHq : yoL. %o -
CARDON (ORGANIK) WT % o] Co voL, Yo
MYDROGEN ____ whd% __ o, o VoL
NITROGEN WT. o —_—1 HZS ——t vot %o

‘ OTHER o VOL. Yo
APT GRAVITY ° ——{( )WATER IN GRS
YISCOSITY SUS@ 130°F, ___| '
VISCOSITY SUS@210°F |

. i ——— worm—— ————
—— o ——— o—

SPECIAL INSTRUCTIONS ane OTHER TESTS

e S o e

DATE LOMPLETED - - CHECKED BY

ENT 5™ 1™



Hardout No. 59

FISCH®R RETORT ASSAY

ANVIL POINTS Qi

SHALE RESEARCH CENTER

Sample No. Date -
SQI'(’I ;3!6 D@%CY;PtiCn — e ——
Retort No._____ Receiver No. Aecpior No
i:f cetort + So‘mple . Gme Retw't *Spfévd, Shc«le . Gm.
Retort (- Retert =) .
50“'*"}3‘@ We*gj‘f.t . Yy SPQV\{’. C:)\‘*G‘G g m.
D;St'?gpe"‘t Shalet) : Distillete Wainht(®) , _
Gc‘s + Losg, g DIST" + gpe-nt Shoie o gm.
- R‘E’C,”‘ Adp, + Dist. G
RGC. * Adp, )
Distillate Weight . gm-
Woter Vol, (Wt.) ‘
O:‘ WQisyvt . G
OlL . o . wWth O
WAT E.l? ¢ 3m. s Wt?ﬁ WATER
SPENT SHALE g Wt75 SPENT SHALE
GAS+LOSS o . Wtk gase Loss
SAMPLE WEIGHT : gm  100.0 Y%
|
SPECIFIC GRAVITY _ofF o | (O Weight) (239621073
Pipet No, (=6 c0v%o) (Sample W@ighi)
Weight (Ppet + Oil) __, s ,
S.G. 1€0°/100° F, O, 3 ¢ ) (2.39¢x1072)
COr‘r EQtw\h O, - (Q ) ( ’ )
|S.6 60°/60°F.__ O |
' +__ GALLONS/TON

COMMENTS

ANALYST

v s

. CHECKED BY

OSRC-\3



RUN

Handout, No.l30
‘I’RUN PURPOSE SHEET

PURPOSE
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RED SHALE RECOVERED, %

. Handcut Yo. 31

100
r_

90—

80—

60—

50—

30—

LEGEND: .
A- 300 \8/uR-FT%
B-&00 LB/HR-FT?

\O b— /

Ny ] i 1 ] 1 | | |

{800 1900 2000 2100 2200 2300
TOTAL SHALE W\THDRAWN,LB

BREAKOUT CURvVE S FORr KED - MARKED ONE-I1NCM
SHALE FLOWING THROUGH THE No. 1
. RETORT AT RATES OF Boo

AND 600 LB/ WR-ET=



. Handous NO.~Z3.2~

Julv 22, 196h

PRAGIAT OF TWIPVAT, MO UTOAT, WO TINTES

Svagle “low Studies

The iritial shale flow stedies wi™ ' o carried ont with two particle size
g i faret gine AY 172 01 danh s d 2 desired! rarge of i/Mh -3
inch., n afditien a comvarisor o Cle

pIN I B Bt
yow s le Wi e made,

"low choracteristics of srent and’

A. Potermire Tasic Tlow Charactevistics of 011 Shale

1. Tlow caracity of rires.

t

2,  Tlow characteristies threu~h:
3. Tira Yirrles
.  Orifice rvlates

c. Rentargular sints

{Includes tre affect of irlet secmetry on flow)

3. arzles of tlow ars rennre,
"e  Torirng heichts in movi- - oo heds,

Pravide Uniform Shale Flow Through

5 TN - Y o o 4 M
n Mo Srave’” schewes.,

3. Otner sahemes which are available zommercially.
o Carrv Oot Shale flow Mudies fo sSonplement Design of "Ideal" Air
Tistribvtor tor oelort ol i '

-
I M

Alr Tistrituter Ttudies

¢

A.  Tnves*igate Various Air Distributor Nesisns with Respect To:
1. . Terree of.miving of air-dilution pas and recycle pas.

2. Decren of mixing of pas sireams and shale,

lyons:rl



. Handout No, 33
ANALYTICAL LABORATORY OPERATIONS

This memo is to summarize the initial operation of the analytical laboratory
with regard to incoming samples, analysis request sheets, result reporting,
and log books.

A person submitting a sample shorld identify it with a Sample Mumber; he
also should fill out a Laboratory Analysis Request form,0SAC-12, (attached).
This will show the same Gample Nunber, a samplie Description, and all other
pertinent information, A1l analyses requested for that sample should be
indicated by pvtting an "X" in the circle preceeding the test.

The laboratory will assign a Latoratory Number to each sample and will
stamp this mumber (l)on the sample tag, (2)on the Laboratory Analysis
Request form, and (3)in the Analy“ical lLaroratory Log Book. With each

oratory MNumber, the following information will be recorded in the
Apalytical Laboratory Log Bock ~

Date sample receivad

Sample Yo,

Sample Description

Analyses requested

Date all analyses completed

The requested analyses will tlen ve performed on the sample, and the
results written in the appropriate blanks of the Laboratory Analysis Re=-

uest form. This férm will be checked, dated, and then sent to the person
indicated.

A geparate notebook will be used for each test listed on the Laborat
Analysis Request form, For each sample, a summary line, containing
Laboratory Number, date, results, and the analyst's name, will be recorded,
This will be followed by the raw data obtained, such as weights, tempera-
ture, pressure, time, calculations, ete.

Supplies of Laboratorvy Analyais Request forms and sample tags will be
availahle at the Laboratory. Also availa“le are yellow warning tags to
be attached. to samples that are skin irritants, such as crude shale oil.

B. L. Beck
D, Liederman

7/28/6k4
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