=

W AT -

P

‘
et T PRDRDE
S Snia

CORE ANALYSIS ~ WATER ANALYSIS - REPRESSURING ENGINEERING - SURVEYING & MAPPING - PROPERTY EVALUATION & OPERATION

e em ma =

OILFIELD RESEARCH

mOTANVAL

S08 .
. 1

August 2, 1976

Carmel Energy, Inc.
Suite 400
9235 Katy Freeway
Houston, Texas 77024
Gentlemen:

Enclosed herewith are the results of tests run
on the Rotary core taken from the Clinkenbeard Lease,
Well No. 18, Allen County, Kansas, and submitted to our
laboratory on July 26, 1976.

The sand in the core extending from 865 - 883 feet
showed considerable bleeding of oil. The oil was also
foamy like it contained considerable gas.

This core was sampled by a representative of
Oilfield Research Laboratories. :

Your business is greatly'appreciated.
Very’truly yours,
OILFIELD RESEARCH LABORATORIES
Carl L. Pate
CLP:vm

10 ¢ to Houston, Texas.

- REGISTERED ENGINEERS -

LABORATORIES

536 NORTH HIGHLAND - CHANUTE, KANSAS 66720 - PHONE (316) 431-2650



Oilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company __Carmel Energy, Inc. Lease.Clinkenbeard Welt No—L
Location . 514.3'NSL & 471.6'WEL, Eé SEL )

Section_ 3 Twp_24S _ Rge. 18E County_ . Allen . State_Kansas
NameofSand - - - = = = = = = = o » = s a = = = Bartlesville
Topof Core - =« = o« = o = o = = @ = = o o = o = , 865.0
Bottom obgTe c e e e e e e e e e ee e e e - ' 911.0
Topoffand - - - - - = - - - - R | 868.9
Bottom ot Sand - - - (Sored). _ . . . . . . . . . 911.0
Total Feet of Permeable Sand - =« =« « = = « = = o o < « « 37.6

Total Feet of Floodable Sand - « =« « « « =« « . - . = - =

Distribution of Permeable Sand:

Permeability Range Feet : Cum. Ft
Millidarcys .
0 - 500 6.2 6.2
500 - 750 ‘ 13.4 19.6
750 - 1000 5.0 24.6
1000 - 1500 5.0 29.6
1500 & above 8.0 37.6
Average Permeability Millidarcys =« « « = o« « « = @ o « a 915.9
Average Percent Porosity = « = = = + « o = = e o o = 23.7
Average Percent Oil Saturation =~ = = ¢ o = « o =« o = = o 43.8
Average Percent Water Saturation « « « =« o o « ¢ o o o = o 23.9
Average Oll Content, BbIS/A. Ft. - - = & = o o = o = o o - , 814.
Total Oil Content, Bbls./Acre - - =« o o =« o = = = « « = 30,594,

Average Percent Oil Recovery by Laboratory Flooding Tests - - . « « =
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A.Ft. « =« -« <« =
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acte =« = « « =« =«
Total Calculated Ofl Recovery, Bbls./Acte = =~ o « = « @ = o ® =
Packer Setting, Feet - - =« =« o o« o« o« - . -‘ - ® e o =
Viscosity, Centipoises @ - = « =« =« o o a o ¢ o « « o =
A.P. L Gravity,degrees @ 60 °F - =« « o « o o« = . - @ =

Elevation, Feet - -« - =« =« o @« «o ¢ e o = o @ e « =



OILFIELD RESEARCH LABORATORIES
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Company Carmel Energy, Inc. Lease_Clinkenbeard Well No._ 18

Depth Interval, Description
Feet
865.0 - 865.3 Light brown sandstone,v
865.3 - 868.9 Gray sandy shale.
868.9 - 870.3 Dark brown fine grained shaly sandstone.
870.3 - 881.9 ‘Dark brown medium grained sandstone.
881.9 - 882.0 Shale.
882.0 - 883.0 Loss.
883.0 - 886.0 Soft dark sandstone.
886.0 - 886.3 Gray shaly sandstone.
886.3 - 887.1 Dark sandstone.
887.1 - 888.8 Gray sandy limestone.
888.8 - 896.0 Soft dark sandstone.
896.0 - 897.0 Loss.
897.0 - 901.8 Dark soft sandstone.
901.8 - 902.2 Gray calcareous shale containing an angular fracture.
902.2 - 911.0 Soft dark sandstone containing an angular fracture.



Ollf;ild Research Laboratories

RESULTS OF, ANB POROSITY TESTS
TABLE I A
Company __carmel Energy, Inc. Lease _Clinkenbeard Well No. _18
Sample Depth Permeability Feet of Core Permeability Percent
No. Peet Millidarcys Ft Cum. Ft. 15(‘::1:?::11{[1:{l Porosity
1 869.7 382.
2 870.6 664.
3 .871.3 .710.
4 872.3 489,
5 .837.7 .643.
6 874.7 815.
7 875.3 617.
8 876.3 .170.
9 - 877.7 599.
10 878.7 . 127,
11 879.7 873. v/’
12 880.3 1,111.
13 .881.3 v226.
14 883.3 .1,198.
15 884.3 719.
16 . 885.3 546.
17 886.7 .1,362.
18 889.7 2.5
19 890.3 143.
20 891.3 . 2,367.
21 ©892.3 1,290,
22 893.7 1,512.
23 894.3 .253.
24 895.3 556.
25 897.3 | .1,815.
© 26 898.3 -2,450.
27 899.3 .1,775.
28 900.3 .1,291.
29 901.3 - 747.
30 902.7 1,103.
31 903.7 98.
32 904.3 3,065.
33 905.7 9357
34 906.3 1,168,
35 907.3 219
36 908.7 1,202
37 909.3 85.
38 910.7 545.
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" Air-Compressor Problems

A 4-stage air compressor package is used in this
project, taking air at atmospheric pressure into the 1st
stage and discharging air at 850 to 900 psig from the 4th
stage. The 1st and 2nd stages are handled in an Ingersoll-
Rand compressor driven by a 525-hp Waukesha natural-
gas-fired engine modified to burn propane if the natural
gas supply fails. The 3rd and 4th stages are handledina
‘Clark compressor, which is also driven by a Waukesha
engine modified in a similar manner. Both machines
were completely overhauled and then were satisfactori-
ly test run under full load and at full speed for a
12-hour period prior to shipping to the field site. On Jan.
3, after running at near full load for 7 hours, the Clark
compressor automatically shut down because of high
discharge temperature on the 3rd stage. The Vapor
Therm Unit was drained and secured, then full atten-.
tion was directed to the compressor. All of the symp-
toms indicated bad valves on the 4th stage were causing
the 3rd stage to do too much work and to operate at too
high a compression ratio which, in turn, caused an exces-
sively high discharge temperature, Inspection and testing
of the valves and rings on the 4th stage indicated no
apparent problems. However, the valves were lapped,
new gaskets were installed, and the valves and piston
put back into the compressor. On subsequent testing,
the high-temperature problem occurred again. Further
investigation revealed the problem to be one caused by
the very low temperatures of the ambient air, ranging
from 10° F below zero to 10° F above zero. With both
engines running at the same RPM, the actual quantity
of air entering the 1st stage cylinder at 0° F was in
excess of the quantity of air that could be handled by
the 4th stage. The solution to. the problem was to run
the second engine which handled the 3rd and 4th com-
pression stages 100 RPM faster than the first engine
which drove the 1st and 2nd stages. Thisoperating tech-
nique was tried and was found to be correct.
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Future Work

Production will continue, and individual well pro-
duction rates will be measured toestablish the production
decline curve. It is expected that the second injection
cycle will begin about Apr. 1. During this second injec-
tion cycle, a downhole, in-situ emulsion breaker will be
injected with the steam and inert gas to prevent the
emulsion blocks which apparently have occurred.
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Figure 1. - Site map of Vapor Therm project area,
Clinkenbeard lease, Allen Co., Kansas.
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