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CORE LABORATORIES, INC.
Petrolenm Reservoir Engineering
DALLAS, TEXAS 75207

RESERVYOIR FLUID DIVISION

Good Oil Company
P. O. Box 100
Oil City, Texas 10010

Attention: Mr. John L. Jones

Subject: Reservoir Fluid Study
Oil Well No. 4
Productive Field
Samson County, Texas

Gentlemen: " u
Wire e (casel hole) BHS

Two subsurface fluid samples were collected from the subject well and

forwarded to our Dallas laboratory for a reservoir fluid study. Room
_temperature bubble points of these samples were measured and found

to be 1118 psig and 1110 psig for Sample No. 1 and Sample No. 2, re-

spectively. Subsurface Sample No. 1 was selected for the study.
Leﬁlémq The results of this study are reported herein.

The bubble point pressure was found to be 1270_psig at the reservoir

temperature of 114°F. During differential pressure depletion at 114°F., DLE

the reservoir fluid evolve@standard cubic feet of vapor per barrel
of residual oil. The associajed formation volume factor was found to
be 1.221 barrels of fluid per/barrel of residual liguid.

Bod, b Red, b
The Viscosity of the fluid was measured from above reservoir pressure
o atmospheric pressure. This viscosity was found to vary from a min-
fL‘,.L’-— imum of 0. 624 cefﬁpoise at bubble point pressure to a maximum of

1.24] centipoises at atmospheric pressure. The gravity of this residual
oil was found to be 44.0° APIat60°F.
Tspi ¥ Psel
s Separator test@ were made at{130°F|. and at pressures ranging fromé_q
to 200 psig. These separator tests indicate an optimum separator
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pressure of 100 to 125 psig result in near maximum recovery and max-

imum stock tank oil gravity, The vapors from the separator tests were

collected and analyzed by chromatographic techniques. The results of _

these analyses are reported on pages seven through ten.\(lgiﬁi Eras Processig
" Q3 &y ¢ as

The reservoir fluid was analyzed by low temperature fractional distillation. NG bs

The results are presented on page eleven of this report. +3::= togragiu

It has been a pleasure to perfrom this study for you. Should you have any

questions regarding these data or if we may be of further assistance,

please feel free to contact us.

Very truly yours,

Core Laboratories, Inc.
Reservoir Fluid Analysis

Manager
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File
Company__Good Qil Company Date Sampled Decemiber | 19707
Well Oil Well No. 4 County. Samson
Field__Productive State Texas
FORMATION CHARACTERISTICS
Formation Name —Cretaceous
Date First Well Completed [ecem bar /S 1972 .
Original Reservoir Pressure \ 3015 PSIG @@_Ft_ KB
Original Produced Gas-Oil Ratio Peodue ¥ion dita 450 SCF/Bbl  _ 2
Production Rate 6'% L P ‘o o 300 Seps @Day e <
Separator Pressure and Temperature czlw-r Mé,.. 46 _ PSIG. \D_ :
) > ST A iz > oAPT T
Datum «{ chat 2 5350 Ft. Subsea

Original Gas Cap RS cawn bz m\\ecﬁceaa WAA\e =

O
Klowong & %E“ff@ﬁignm%gmsncs ACaes P~ Py cloce
Elevation e "y A 640
Total Depth St 6200 Ft KB
Producing Interval @5_@ Ft. KB
Tubing Size and Depth 2-7/8O.D. In, to_5980 Ft. KB
Productivity Index 1.5 Bbl/D/PSI @300 Bbl/Day
Last Reservoir Pressure 2990  PSIG @-5%994 __Ft.KB
Date PDeceirr ber |/ .19 74"
Reservoir Temperature 114 °F. @—5994 Ft.KB
Status of Well Wi S Glin {_Shnt_m_lz_hﬂlu_i______
Pressure Gauge +* N ? Amerada
_Normal Production Rate 300 ST» «v =\ Bbl)Day
Gas-Oil Ratio 450 SCF/Bb)
Separator Pressure and Temperature 60 PSIG,___130 °F.
Base Pressure 14, 65 PSIA
Well Making Water None /%—\ Cut )
SAMPLING CONDITIONS _fs
Sampled at C4950> QFE A Ft.KB
Status of Well Shut in 72 hours. 2
Gas-0il Ratio SCF /Bbl
Separator Pressure and Temperature PSIG, °F.
Tubing Pressure 1210 PSIG
Casing Pressure _Packer PSIG
Core Laboratories Engineer PLM
Type Sampler P offord>

REMARKS:
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File
Well___Oil Well No. 4

C CE Test seculys

VOLUMETRIC DATA OF_Reservoir Fluid SAMPLE

s Tr.

1. Saturation pressure (bubble-point pressure) 1270 PSIG @ 114 °F.

2. Thermal expansion of satufated oil @_5000 PSI =%1,§1-—:§ = _1.02067

8. Compressibility of satgrgted oil @ reservoir temperature: Vol /Vol/PSI:
o | AV N . From_5000 PSI to_4000 PSI—(7,27 x 10-6 02 “ 5°°
' ¢ = "'\Ttg "% From_4000 PSIto_2000 PSI—_8.30 x 10~¢ & i‘::’jm
= Po T\ From_2000 PSIto 1270 PSI—_ 9,68 x 10-6 & =

4. Specific volume at saturation pressure: ft 3/lb 0,02211 @114 °F.

=
U"Eg

materinl suppli fidential use,
based on observations and Le pplied by the client to whom, and for whose exclusive and con _ 3
ressed -“ rm. bp: y ; Laboratories, Inc. (all errors and omissions excepted): bu
These Analyses. ?ﬂ“‘mm clf\r!:‘m“rr-pum t!o:‘: I::‘r .op“lnlqﬂl il r::‘nn‘::ibllit; ,Iul':] m.;t‘o l:'lnfommmﬂlt g e e s lﬁ:d. ;'m LSS
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File

Well___Oil Well No, 4

Reservoir Fluid SAMPLE TABULAR DATA

o 'R!.:EI::'EIVOO:U"‘ wg;:og‘l‘-w DIFFERENTIAL LIBERATION @ 114 °F.
@ 'r.. - GAS/OIL RATIO GAS/OIL RATIO
e | s | e | LAY | BEMGE | WA
CCE ccE /DLE o
5000 0.9694 0. 851 1.183
4500 0.9727 1.187
4000 0.9765 0.792 1.192
3500 0.9803 0.761 1.197
3000 0.9843 0. 730 1. 201
2500 0.9885 0.702 Loce 1.207
2000 0.9929 0. 669 ~“ 1.212 \, CCE
1700 0.9958 * 1.215
1600 0.9967 1.217
1500 0.9976 0.638 1.218
1400 0.9986 1.219
1300 0.9997 1.220
1270 1.0000 0.624 \ 0 425 1.221
1263 1,0023
1257 1.0044
1251 1.0064
1226 1.0156
1177 1.0365
1112 1. 0680
1100 x 0. 666 ) |46 379 1.201 )
1037 1.1098
950 X 0.709 |87 338 1.185 \
943 1.1729 )
844 1. 2569 _
800 0.759 |D-\129 296 1.167
738 1. 3832
650 0. 816 170 255 1 151\
622 1.5725
500 0. 883 (ziT 214 1.136 |
498 1. 8767
400 2.2756
350 0.959 \ 254 171 1.118 \
304 2.9085 -
v = Volume at given pressure

Vear. = Volume at saturation pressure and the specified temperature.
va — Residual oil volume at 14.65 PSI absolute and 60° F.

+ha heat judgment of

1le:
- = iméanvatations are based on ob._or'l_tigfl‘a_tnd material supplied by the i‘ nt to

whom, and for whose exclusive and confidential use,

, Inc, (all errors and

omissions excepted): but

e —Zeaciabinme as tn the productivity, proper opera-
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File
Well Qil Well No, 4

Reservoir Fluid gAMPLE TABULAR DATA

PRESSURE.VOLUME vssc;:m-rv DIFFERENTIAL LIBERATION @ 114 °F.
FERSMINE 3a @ ¥ i GAS/OIL RATIO GAS/OIL RATI
O | v | e | mE St | ditmios | SSHHES
OIL AND GAS, V/Vaar. AN RESIDUAL OIL RESIDUAL OIL iy
AR g=Rsdb-Res  Wsd Bed
222 3.9336
200 298 127 1.100
108 333 92 1.084
60 352 73 1.074

\ 0 ) \1.241 "\ (4251 (m (T.ozs \@ \W\%F
@ 60°F, = 1.000¢so\ed
“o \sc

Gravity of residual oil =44.0° API1 @ 60°F.

e e L. Lle Yo  Thyvee Lable s

cu-cuse -
e et cce, &
— LE
CcCClk - bLE?W ™ A

T I T R I )

—_—
_ — —_—

me X F b ‘me ax

Pu \ R

?\M‘W\v Pmin.

v = Volume at given pressure )
vsar. — Volume at saturation pressure and the specified temperature.
va = Residual oil volume at 14.65 PSI absolute and 60° F.

ased obse i i i hom, and for whose exclusive and conﬁd-:nth! use,
inions or interpretations are h e rvasiony sl maurm:d fhcou:: ﬂm:too:u. Inc. (all errors and omissions excepted): but

33’.'_"'_.:'.‘.‘."1'.".‘.. _ Tha internretations or opinions mmld_ ’_‘?'f_‘fff_&'::m,“ and make :o warranty or representations as to the productivity, proper opera-
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File
Well__Oil Well No. 4

Differential Pressure Depletion at 114°F,

~, Tab! d=
+ :DL‘E:'F’UT' aoe Calomhare
Pressure Oil Density Gas Deviation Factor - Gy
PSIG Gms/Cc Gravity Z
<, ¥q Zo, Qo M4
© A 3
1270 0.7245 v v ﬂ—j‘
1100 . 10.7311 0. 652 0.893
950 0.7357 0. 658 0.903
800 0.7419 ' 0.663 0.915
650 0. 7469 0.673 0.931
500 0.7517 0.691 0.943
350 0.7576 0.721 0.960
200 0.7634 0. 785 0.974
108 0.7679 0.908 0.988
60 0.7715 1.031
0 0.7838 1,447
\fﬂ—’—/
carmoved, FES
@ Ttﬁh‘_‘?o
Ve v
128,943 ¥y
e

' ia! supplied by the client to whom, and for whose lusive and fd ":ut.
These analyses, nions or interprotations are based on observations and mater . . - gy X axclasive al e,
this r s t is n W‘I., The Interpretations or opinions WW‘L__‘_"“‘__*_“mmm :‘::mz no WATFanty or representations as to the productivity, ,m'.- opera-
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File
Well __Oil Well No. 4
SEPARATOR TESTS OF__Reservoir Fluid SAMPLE
SEPARATOR SEPARATOR BEPARATOR STOCK TANK STOCK TANK ':::::Ko:ﬂl ':%Z_;Egn SFECIFIC
PRESSURE, | TEMPERATURE, GAs/OIL M'rlo1nA-/oaL RATIO | GRAVITY, VR/VSAT. y.",,a,'. GRAVITY OF
POLSRIER s See Foot Note (1) |See Foot Note (1) A @ ot E. See Foot Note (2) |See Foot Note (3) FUASRED G
PSP\ Ts?\ \f‘a]sPl :%Q
30 130 (473 — 25) 43.1  0.7877 1.270 0.952 (D
60 130 447 36 43,4  0.7963  1.256 0.918 (D
100 130 (a15] Use\  (a3.5\ (o.8043\ [1.243) (0.876\(®
_— & Y r —
200 130 349 126 43.3 0.7954  1.257 0.759 (%)
i —_—
atw 2 O°F

<\

QLand Sﬂﬂ%a/-
L ‘wdgendent L-stxge ok Yests
L Q%eh = Se_Qa —

g \Io[‘) - |1—L‘t$
| Seo. Test B3 +S6 =g Bob= o e
39 s
—5 309 s GG sck %?1\/%55,:0.8‘3‘K
—_) > | s K mHR.E °W)
TR F(S?'t: k%bh¥ Téc{
F&: Ts?k_: \oo TS\I% TSC/
Nob= 1. 243 Ll N
4]
Bl N
~
W (q:ﬁm n
FSP |
(1) Separator and Stock Tank Gas/Oil Ratio in cubic feet of gas @ 60° F. and 14.65PSI absolute per barrel
of stock tank oil @ 60° F. ) —
(2) Shrinkage Factor: va/vsar. is barrels of stock tank oil @ 60° F. per barrel of saturated oil @ &8

PSI gaugeand 114 ° F. _
Formation Volume Factor: Vsar./va is barrels of saturated oil @
barrel of stock tank oil @ 60° F.

based observations to whom, and for wh lusive and fidenti '.nu.
- e mrﬂa:?a&‘:-b‘:z“iu“”ms :tr g;‘iwdgi:unt;im ‘l:e. (all errors and omissions excepted); bot

ponai rranty or representations ss to the productivity, proper operm-
3 h s .na'i&‘:'hi:: :a:h report is used or relied upon.

1270 _PSI gauge and_114 ° F. per

(3)

These 1 nions or interpretations
BT T e, D it o, s S
tion, gproﬂt:-db:'n-?‘d any ofl, gas or other mineral well or sand in connection
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File
Company. Good Oil Company Formation ___Cretaceous
Well Qil Well No. 4 County. Samson

Field Productive Sta: Texas

E. (3 'B.S-\%»St ;—:g- ®

HYDROCARBON ANALYSIS OF_Primary Separator GAS SAMPLE
COMPONENT MOL PER CENT
G]q,\LD’WS 'EE"‘- “@Q

Y qo | v

Carbon Dioxide 1. 54
Nitrogen 0.14
Methane 61. 48
Ethane 15.16 3.807
Propane 10.76 L W&ls 2.944
iso-Butane 2. 43 0.790 | “opsu.
n-Butane 3.69 1.157 I\)G’}-—
iso-Pentane Nels | 1,21 0. 440 —
n-Pentane oy " \ess” | 0.94 0.339
Hexanes.-.. 0. 86 0. 349 E'T&
Heptanes pl 1.79 0. 808

N 100. 00 10. 634

How wany ST®

?}% N&)w o
Calculated gross heating value = 1582 BTU o sk dGR um LS________‘\"\?_—;
per cubic foot of dry gas at 14.65 psiaat 60° F. =

Calculated gas gravity (air = 1.000)= 0. 952

Collected at 30 psigand 130 °F. in the laboratory. \{_ _ O—'_\'L\_g N\_sc‘g'
——n— 3\3\5\ C
3t
Pt — S
- b al% O
VoL = (o .L34-3.8 Ta‘\&x Vet
A % '__Liﬁt
_ e ™
Ttﬂag/ Seck Nan¥- N — 0.0 F 8 =
ot OGS = \.033 D

3 material supplisd by the client to wh and for wh lusive and l
These analyses, opinions or Interpretations ‘"“,,"""'m“,_dm"“w“" g ; ] Cone Taboratories, Ine. (sll errors and omisslons excepted): but
this repart is ‘m‘ Tanhm = h]“w-. ASSUmMe DO ,,.,.?m';'fﬂ‘, a mkt.:m ““maty or representations as to the productivity, proper opara-
Core Laboratories, Inc. and its officers and employees, asfums B0 FF o ection with which such report ls used or relied upon.
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File
Company__Go il ny Formation __Cretaceous
Well Qil Well No, 4 County. Samson
Field Productive State Texas

HYDROCARBON ANALYSIS OF Primary Separator GAS SAMPLE

COMPONENT MOL PER CENT GPM

Carbon Dioxide 1.59

Nitrogen : 0.16

Methane 62.65

Ethane 15..65 3.930

Propm 10.74 2.939

iso-Butane 2.26 0.735

n-Butane "3, 31 1.037

iso-Pentane 1.00 0.364

n-Pentane 0.75 0.270

Hexanes 0.61 0. 247
100.00 10.100

Calculated gas gravity (air = 1.000)= 0,918

Calculated gross heating value = 1528 BTU
per cubic foot of dry gas at 14.65 psiaat 60° F.

Collectedat 60 psigand 130 °F. in the laboratory.

yses, based obse 1 ial lied the client to whom, and for whoss exclusive and eonn.dmthi. ase,
These anal - apialons e¢ Interpretations “.], ions ..?";m..? ::;ern-:e;:dth':ll‘:;;. ju':W t :{ Core Laboratories, Inc. (sll ﬂfﬂ:;l u::d x:.-clé:‘la ﬂ;c-pud). but
this report is made. The interpretations or opin 4 ity and make no warranty or representations as P , PTOpar Opers-
this repoTt 8 e Tme. and its officers and employees, assume N0 respondtd fod T "o hich such report ls used or relied upon.
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File
Company___Good Oil Company Formation __Cretaceous
Well 0Oil Well No. 4 County. Samson
Fiel;i Productive State Texas

HYDROCARBON ANALYSIS OF Primary Separator GAS SAMPLE

COMPONENT MOL PER CENT GPM
Carbon Dioxide 1. 67
Nitrogen 0.13
Methane 64,73
Ethane 16.08 4,038
Propane 10.10 2.763
iso-Butane 1.96 0. 637
n-Butane 2.5 0. 862
iso-Pentane 0.77 0.280
n-Pentane 0. 57 0.205
Hexanea 0,41 0.166
Heptanes plus 0.83 0. 375

100. 00 9. 326

Calculated gas gravity (air = 1.000)= 0. 876

Calculated gross heating value = 1461 BTU
per cubic foot of dry gas at 14.65 psiaat 60° F.

Collected at 100 psigand 130 °F. in the laboratory.

ent to whom, and for wh tusive and fidentinl
Laboratories, Ine, (all errors and omisslons excepted):
make no warranty or representations as to the produetivity, propar
jth which such report is used or relied upon.

o
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File
Company___Good Qil Company Formation __Cretaceous
Field Productive State Texas
HYDROCARBON ANALYSIS OF Primary Separator GAS SAMPLE

COMPONENT MOL PER CENT aPMm
Carbon Dioxide 1.68
Nitrogen 0.16
Methane 74.73
Ethane 13, 52 3.395
Propane 6.37 1.743
iso-Butane 1.05 0. 342
n-Butane 1., 37 0. 429
iso-Pentane 0. 37 0.135
n-Pentane 027 0.097
Hexanes 0.16 0.065
Heptanes plus 0. 32 0.145

100. 00 6. 351
Calculated gas gravity (air = 1.000)= 0. 759
Calculated gross heating value = 1280 BTU
per cubic foot of dry gasat 14.65 psiaat 60° F.
Collected at 200 psigand 130 °F. in the laboratory.
are on rvations and matetial supplied by the client to whom, and I‘or m “' ;m.. “::dm “‘c' ti.nl use,
s, RIS ST S e e S i 8 B S SRR S

Core Laboratories, Inc. .ll_lg._hlluoﬁal'l and empl:rou."‘l “mll - ::d T oamection with which such report ix used or relied upon.
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SQ‘P .9\ L File

Company_____Good Qil Company Formation Cretaceous

Well Qil Well No. 4 County Samson

Field Productive State Texas

HYDROCARBON ANALYSIS OF_Reservoir Fluid SAMPLE

.
COMPONENT \@ WEIGHT D‘!Ga::::’f'g ::c:.' .:::. * APl MOLECULAR
PER CENT so® F. WEIGHT
g CENTIMETER @ L2

2 W,
¢ &G
g 52 8 AL

Carbon Dioxide 0.66 0.28 ,j"'
Nitrogen 0.12 0.03 —
Methane 25.43 3.85 L m...- - m i
Ethane 6.47 1. 84 - “ s > &.C. 3 c6
Propane 5. 39 2.24 5 LTV Q) ( Wt
iso-Butane 1.78 0.98 d
n-Butane 2.58 1.41
iso-Pentane 1.41 0. 96
n-Pentane 1.18 0. 81 ‘Ghl YL S IMB: MC";&
Hexanes 3.14 2.54 wer —
Heptanes plus 51.84 [ 85.06" 0.8211 40.7 | 174 \2 21/~

100. 00 100. 00 (07

. = (\'\
Ce- P Tt GO S
= X1 Bee- M
ZA _ AN

" (e
. 8 -
U e W o M%%\)}dw\g \r,‘ﬁ t
g = / Core Laboratories, Inc.
\%H \F&\;?C\prigi} HWL@X@ Reservoir Fluid Analysis

M_“f gj* | Manager

(] Ini inta MI“BM are hlﬂ‘ on observations und muterial N]m“d b] the eli o A 'or whose exclusive Al confidential use,
Thl!l Analyses, Op nions or 1y} lient to whom nd { h Tusl wl

ressed judgmen Laboratories, Inc. (all errors and omissions axcepted): but
lmbmsnmatntiana ar ouinions exp represent thl_me_ ’_"_d_. ,__\.". cf.c::.mnh or mrv'n-nutlnm as to the productivity, proper opera-



RELATIVE VOLUME: V/Vs
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PRESSURE-VOLUME RELATIONS OF RESERVOIR FLUID
Company___Good Oil Company Formation ___Cretaceous
Well Oil Well No. 4 County Samsen
Field Productive State Texas
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GAS LIBERATED: STANDARD CUBIC FEET PER BARREL OF RESIDUAL OIL
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DIFFERENTIAL VAPORIZATION OF RESERVOIR FLUID

Company Good Oil Company Formation Cretaceous
Well Oll Well Ne, 4 County Samsea
Field Preductive State Toxas
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RELATIVE LIQUID VOLUME: V/Vr
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VISCOSITY: CENTIPOISES
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VISCOSITY OF RESERVOIR FLUID

Company Good Oil Company Formation ___Cretaceous
Well Oll Well No, 4 County Samseg
Field Productive State Texas
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