SPECIAL DATA ANALYSIS

JANUARY 27, 1964

THIS APPEARS TO BE A GOOD MECHANICAL DRILL STEM TEST DURING WHICH THE TOOLS DID FUNGTI ON
PROPERLY. WELL CONDITIONS WERE SATISFACTORY, AND THE FORMATION WITHIN THE TEST INTERVAL
DID PRODUCE ENOUGH RESERVOIR FLUID FOR PROPER IDENTIFICATION., SUFFICIENT RESERVOIR
PRESSURE DRAWDOWN DID OCCUR FOR ADEQUATE SHUT=IN BUILD=UPS FOR RELIABLE SpeciaL DATA
ANALYS1Ss, THE LENGTHS OF TIME OF THE FLOW PERIODS AND SHUT-IN PERIODS OF THIS TEST

ARE NOT SUFFICIENT. THE DATA OBTAINED SHOULD NOT BE ADEQUATE FOR RELIABLE SPEGIAL

DATA ANALYS IS,

l. RESERVOIR PRESSURE: EXTRAPOLATION OF THE IN!TIAL SHUT-IN PRESSURE BUILD=UP PLOT
INDICATES A MAXIMUM RESERVOIR PRESSURE OF |705 P.S.1+.Ge AT RECORDER DEPTH.

2. GENERAL COMMENTS: THE FINAL SHUT—-IN PER!OD SHOULD HAVE BEEN AT LEAST 30 MINUTES
LONGER TO RESULT IN RELIABLE ANALYSIS,

James D, HiLLHOUSE

EvaLuaTioNn ENGINEER

PHiLLIPs PETROLEUM CoMPANY
EisLer #l, HarPER CounTy, KaNsAS
TesT #2, 4282' To 4310' FieLp ReporT #12328 A




OHNSTON TESTERS

Gas Reservoir Engineering Data

Recorder No. 1-32 Field Report No, __ 12328 A
Estimated Damage Ratid Effective Transmissibility Kh Md-ft.
EDR s d
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Maximum Reservoir Pressure P, 1705 P.S.I.G. Flow Rate Q, MCF/Day
Slope of Shut-in Curve M; PSI%/log cycle Flow Rate Q
Potentiometric Surface PS ¢ Flow Rate Q
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Assumptions made for Calculations for Gas Recoveries

1. Q. is taken as steady state flow and unless stated otherwise at standard conditions 14.7 P.S.l. and 60° F.

2. P; is final formation flowing pressure at steady state flow.

3. Formation flow is taken as single phase flow. If liquid (condensate) is produced at surface, condensation is

assumed to have occurred in drill pipe.

4. Radial flow is assumed.

5. Unless given, gas specific gravity is assumed to be 0.7 (air 1.0) and having pseudo critical temperature at

385° Rankin and pseudo critical pressure of 666 P.S.1.A.

6. Other standard radial flow, steady state assumptions.

Empirical Equations:

P2 - P P, - Py,

R o L L e
o Kh 1637°Tng
2. Transmissibility — = ——(—(——
pZ M,

3. PSS = [Po x 2.309 fi./F’SI]—[Recorder depth to sea level.:l
Symbols Dimensions Symbols Dimensions
B Formation volume factor vol./vol. Q Rate of flow during test Bbls./day
c Fluid compressibility vol./vol./psi. Q, Rate of oil flow during test Bbls./day
EDR Estimated damage ratio Q. Rate of water flow during test Bbls./day
b Formation porosity fractional Qg Rate of gas flow during test MCF/day
h Net Producing interval feet L Well bore radius inches
J Productivity index Bbls./day /PSI t Shut=in time period minutes
k Permeability (effective) Millidarcies At Increment time of
Mg Slope of shut-in build up PSI12/log cycle shut-in period minutes
P Final flowing pressure PSIG i Open flow time period minutes
Piai Final shut=in pressure at time t PSIG OTf Formation temperature °Rankin
Pisi Initial shut-in pressure PSIG I Fluid viscosity
Pa Maximum reservoir pressure PSIG (Reservoir conditions) Centipoise
Py Final shut-in buildup plot Intercept @ 1 PSIG Z Gas deviation factor (Compressibility factor)
Pio Final shut-in buildup plot Intercept @ 10 PSIG Kh or Kh Md. — ft.

. . ——  —— Transmissibility factor —_—
PS5 Potentiometric surface f1e uB Cp

In making any interpretation, our employees will give Customer the benefit of their best judgment as to
the correct interpretation. Nevertheless, since all interpretations are opinions based on inferences from electrical,
mechanical or other measurements, we cannot, and do not, guarantee the accuracy or correctness of any interpre-
tations, and we shall not be liable or responsible, except in the case of gross or wilful negligence on our part, for
any loss, costs, damages or expenses incurred or sustained by Customer resulting from any interpretation made

by any of our agents or employees.




@o;ﬂvsm/v TESTERS

Pressure Breakdown Data

Date | -20-64 Field Report No. 12328 A
Recorder No. T-32 Capacity _3s 0004# Recorder Depth 4,300'
Recorder Run INSIDE Clock Travel 0.02189 inches per min. Well Temperature 128 °F,
Point Pressure Time Given Time Computed
A Initial Hydrostatic Mud 2279
B Initial Shut-in 1618 Opened Tool LAy
C Initial Flow 69 Initial Flow 3 Mins. 3 Mins.
D Final Elow gl Initial Shut-in 30 Mins. 30 Mins.
E Finul Shui-in l494 Finai Flow. gg Mins. 38 Mins.
F Final Hydl’OSfGﬁC Mud 22055 Final Shut-in Mins. 3 Mins.
c-| B5
c-2 59
Remarks:
PRESSURE INCREMENTS
INITIAL S8HUT=IN FLLOW PERIOD FINAL SHUT=IN
Breakdown:___'O _increments Breakdown:_1 0 increments Breakdown: 10 ___increments
of__ 3 __mins. and a final of 3  mins. and a final of__3 __mins. and a final
increment of__ " _mins. increment of = ___mins. increment of_~__mins.
Point T + At Point T + At Point T+ At
Minutes Pressure At Minutes Pressure At Minutes Pressure At
c-1 0 55 IN!T!AL| FLOW D 0 9l
3 63| 2,000 c 0 69 3 516 12,00
6 1078 | .500 c-| 3 55 6 859 6.50
9 | 329 |« 383 FINAL FLOW 9 1098 4,87
|2 1447 | « 250 c=-2 0 59 = 1232 3.75
15 15186 | « 200 3 59 15 1316 .20
18 i 557 [ 2187 5] 65 18 1 379 o g3
2| 1580 [.143 9 75 21 1424 2,58
24 1597 lla 125 = 84 24 1453 2,38
27 1609 [ Ll 1 15 9l 27 1479 o 03
B 30| 1618 1. f00 ERED E 30| 1494 5. 10
21 9l
24 9l
27 9l

D 30 9l




A WORLD OF ExePEmiENCE

SURFACE INFORMATION

@Oﬂﬁmﬂ TESTERS

TOOL. HOLE & MUD DATA

Well Flowed Amount Type Test GONVENT | ONAL
GAS Formation Tested MIBSs
Elevation 1474 Ft.
All Depths Measured From_BERRTCK FLOOR
TOOL SEQUENCE
Tool Size /Type Dop?hI/I'.;ngfh/
DRILL PIPE 45" FH 4011'3, 8"
Reversed Out Amount CIRCULATING 8UB | 42" FH
MO DRILL PIPE 45" FH 120" 3.8"
DRILL GOLLAR 45" n-90] 120' 2,5"
DOUBLE PIN SUB 45" FH
CROSS-OVER SUB 33" FH
4=8TAGE' SHUT-IN [ 35"
Recovered Amount HYDRAUL IC TOOL 35" FH
SLIGHTLY OIL AND GAS CUT MUD 70! JARS 3" Hs-|
# 9
SLIGHTLY OIL AND GAS CUT MUDDY CROSS—-OVER SuB 43"
WATER | 23" BOB-TAIL PACKER | 6 5/8" 4282"
TOTAL RECOVERED IN BBLS. 1.77 PERF « ANGHOR 35" FH 18"
RECORDER CARRIER | 4 7/8"1 | 6'
RECORDER GARRIER | 4 7/8"L | 4"
Maximum Surface Pressure =
Description (Rate of Flow) Time (';r.;?f."é?) s(‘:‘lﬁ:‘l‘::'
INCHES OF =
Opened Tool | 427 WATER 3/4
CLOSED FOR INITIAL SHUT=IN 1430 - -
RE—~OPENED TOOL 1500 - -
GAS TO SURFACE BT - -
GAS | 80, OMcF /DAY 1530 27+2" g
CLOSED FOR FINAL SHUT=IN 1530
PULLED PACKER LOOSE 1 600
Total Depth 431108" Ft.
Main Hole Size_—/—;Rat Hole Size —
Casing Size = Liner Size_— .
Bottom Choke Size_ 3/4" vd Type STARCH
Mud Wt 0.0  Mud Viscosity_ 48
Water Loss 6.4 c.c.
Cushion Type Amount Pressure
Remarks: OCT TYPE PI |/4 INSERT - - -
MIDDLE sAMPLE: 2% oIL ANp 98% mup.
BOTTOM SAMPLE$CHLORIDE CONTENT=68,000rPM TIME DATA
20% WATER, 2% oiL AnD 78% mup Initial Flow =~ Hrs 3 Mins.
PIT MUD SAMPLE!CHLORIDE GONTENT=4|,000rPM Initial Shut-in =~ _Hrs 30 Mins.
Final Flow. = Hrs 30 Mins.
Final Shut-in - Hrs. 30 Mins.
Costomes SAME AS BELOW
Company PHILL!PS PETROLEUM GOMPANYY [|4]5 WICHITA PLAZA} WICHITA, KANSAS Date_ |=20-64
Well E [ SLER #1 Field GOHERN Location 24 3l 7
Test Interval__4282"' To 4310' Formation Test # 2 Casing Test # =
County. HARPER State KANBAS Field Report No.___ 12328 A
Tester SALOGA(PRATT) Test Approved By MR= CLEO LONG No. DST Reports Requested 5




)/JOHNSTON TESTERS

Pressure Data Field Report No.__!2328 A

Recorder No. T-32 ] INS | DE
Capacity (P.S.1.G.) 3,000
Recorder Depth 4,300
Pressure Gradient P.S.l./Ft.
Well Temperature °F. |28
A Initial Hydrostatic Mud 2279
B Initial Shut-in * |6l8
C Initial Flow 69
D Final Flow 9l
E Final Shut-in * 1494
F  Final Hydrostatic Mud 2255 »
Remarks: c-| 55

c=2 59

*Shut in pressure did not reach slatic reservoir pressure.
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A WOALD OF ExPERIENCE

OHNSTON TESTERS

TOOL. HOLE & MUD DATA

SURFACE INFORMATION

Well Flowed Amount Type Test CONVENT | ONAL
2D Formation Tested St MBI
Elevation 1472 Ft.
All Depths Measured From 2ERR I CK FLOOR
TOOL SEQUENCE
Tool Size /Type Dapfh{ I;ngfh/
DRILL PIPE 45" FH 445413,8"
Reversed Out Amount CIRCULATING suB  |42" FH
NO DRILL PIPE 4%" FH 60" 3.8"
DRILL COLLAR 4%" H=30 120%2.5%
DOUBLE PIN SUB 4%" FH
CROSS-0OVER SuUB 3%" R
4-STAGE SHUT=IN 3an
Recovered Amount HYDRAUL IG TOOL 3EM £l
MUD 54 JARS 3%" Hs-|
MUDDY WATER 56" RECORDER CARRIER |4 7/8"t B
WATER | 80" CROSS=0VER SUB 4%" R
TOTAL RECOVERED |N BBLS. 2,66 BOB=TAIL PACKER 6 5/8" 4672
PERF e« ANCHOR 3%" FH 320
RECORDER CARRIER |4 7/8"L 41
Maximum Surface Pressure =
Description (Rate of Flow) Time (;';37'3.) sc“»!f.‘.l‘.'
Opened Tool 0846 S "
CLOSED FOR INITIAL SHUT=IN 0850 - -
RE-OPENED TOOL 0920 - -
WEAK BLOW |INCREASING TO
GOOD
CLOSED FOR FINAL SHUT=IN 1020
PULLED PACKER LOOSE 1050
Total Depth___ 46793" Ft.
Main Hole Size_ 7 _7/8" Rat Hole Size. =
Casing Size = —Liner Size_—
Bottom Choke SizelM3 4 ud Type_ SALT
Mud Wt 9.9 Mud Viscosity 43
Water Loss 9.6 c.c.
Cushion Type Amount Pressure
Remarks: _BOTTOM SAMPLE$CHLORIDE CONTENT-80,000pPM - - -
PIT MUD SAMPLE$CHLORIDE CONTENT=48,000rPm
ocT TYPE PI | /4 INSERT TIME DATA
Initial Flow. = Hrs 4 Mins.
Initial Shut-in Hrs 30 Mins.
Final Flow Hrs = Mins.
Final Shut-in Hrs 30 Mins.
Cuifomue SAME AS BELOW
Company PHILL!PS PETROLEUM COMPANY3\4|5 WICHITA PLAZA} WICHITA, KANSAS Date | -23-64
Well E1SLER # | . Field GOHEEN location 24 3| T
Test Interval__2672" 10 46783"' __Formation Test # 3 Casing Test # i
County. HASTER State ol eibl bl Field Report No.__ 12329 A
Tester SALOGA(PRATT) g Approved By MRe CLEO LONG No. DST Reports Requested 5




@o;ﬂvsroﬂ TESTERS

Pressure Breakdown Data

Date =280 Field Report No. 12329 A
Recorder No. T-32 Capacity 3,000¢ Recorder Depth 4,659"
Recorder Run ING1DE Clock Travel 0.0218I inches per min. Well Temperature 47 oF,
Point Pressure Time Given Time Computed
A Initial Hydrostatic Mud cale
B. Initial Shutein 1704 Opened Tool e : |
C Ininial Flow 25 Initial Flow Mins. Mins.
D Final Flow |23 Initial Shut-in 30 Mins. | 31 Mins.
E Final Shutin | 702 Final Flow 60 Mins. | 59 Mins.
F Final Hydrostatic Mud 2457 Final Shut-in 30 Mins. | 29 Mins.
c-1 28
C=2 49
Remarks:
PRESSURE INCREMENTS
INITIAL SHUT=IN FLOW PER!OD FINAL SHUT=IN
Breakdown:__ 10 increments Breakdown:—_! | __increments Breakdown:__ & increments
of 3 mins. and a final of mins. and a final of mins. and a final
increment of | mins. increment of mins. increment of mins.
Point T + At Point T + At Point T+ At
Minutes Pressure At Minutes Pressure At Minutes Pressure At
c-1 O 28 INITIAL] FLOW D 0 123
3 | 365 G 0 25 & 1299
6 1695 c-1 b 28 6 1691
9 | 700 FINAL FLOW 9 | 700
|12 | 702 c-2 0 49 12 | 702
15 | 704 5 51 |5 | 702
|18 1704 10 863 18 1702
21 | 704 I'5 70 21 1702
24 | 704 20 Tk 24 1702
27 1 704 25 83 27 | 702
30 1704 30 390 E 29 1702
B & 1704 35 96
40 103
45 | 08
50 114
55 119
D 59 | 23




'OHNSTON TESTERS

Pressure Data Field Report No. e

Recorder No. Twd2 NS | DE
Capacity (P.S.1.G.) 3,000
Recorder Depth 4,659"
Pressure Gradient P.S.I./Ft.
Well Temperature °F. 147
A Initial Hydrostatic Mud 2472
B Initial Shut-in | 704
C Initial Flow 25 &
D Final Flow 123
E Final Shut-in | 702
F  Final Hydrostatic Mud 2457
Remarks: G| o8

c=2 49

*Shut in pressure did not reach static reservoir pressure.
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