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- i 0 i
. Reservoir Depth Hydrocarbon  Sw FaeElsy () Thickness (m)
Saumueler Zonation  (m)  Column(m) (%) i i
Total Effective Total Effective
Gurpi Gu 3205.5 . ) - - -
A 3402.7 0.1 448 66 43 19.1 18
B 3421.7 0.0056 46.8 53 2.7 133 0.2
e c1 3435.0

: 6.4 144 185 18.4 40.5 40.2

C2 S 5.1 156  16.1 16.1 37.8 37.8

C3 3513.4 41 25 11 8.3 73.3 49.8
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El 3628.3 0.6 213 64 2.4 107 11.7
E2 37353 G 265 9 56 1291 57
F1 3864.4 0.1 267 6.1 2.3 434 18
F2 3907.8 0 ) ) 15 43 0
Gl 3950.7 06 338 | 56 36 741 17.1
Sarvak G2 4024.8 15 371 92 6.4 51.4 26.2
H 4076.1 0.023 459 55 26 29.3 0.8
11-1 4105.5 0041 42.6 6.6 45 315 11
11-2 4136.9 0 ) ) 17 465 0
12 41835 5.8 321 113 112 84 757
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AZ # 515 Tubing Sketch

Tubing Hanger: 10"- 9 5/8"- 5" -1

Double Pin adaptor: 5" -2

4 Joints Tubing: 5" , L-80, 18# N.Vam -3

Flow Coupling: 5" -18#- 20" -4

63 3SV Landing Nipple: Type FRQ, Prof: 3.813" -5

Flow Coupling 5"-18#- 6' -6

Cross-Over Sub:4 1/2" Vam T.Pin- 5",N.Vam -7
Cross-Over Sub:4 1/2" Vam T.Pin- 4 1/2" ,N.Vam -8

299 Joints Tubing: 4 1/2",L-80, 18.9# , Vam Top -9

10

Cross-Over Sub:4 1/2" Vam T.Box- 4 1/2",N.Vam -10
11 3629 Traveling Joint :Model M, 4 1/2" 11
12 1 Joint Tubing: 4 1/2" -12
13 3650 SSD: 4 1/2" , Prof: 3.125"  -13
14 1 Joint Tubing: 4 1/2" -14

Anchor Seal: KC-22,DEMICO  -15
| 3662 Packer:7" , Model SAB-3 DEMICO .16

Mill-out Extension : 5" -17
Cross-Over Sub: 5" - 4 1/2", N.Vam -18

15

16

17
1 Joint Tubing: 4 1/2" -19
n 3675 NoGo Nipple: 4 1/2" , Prof: 2.750"  -20
q 3676 Mule shoe: 4 1/2" -21
Control line: 1/4"  -22

All Depths based on Driller Depth (m)
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Liner Lap Dry Pressure Test
YCement Bound Log & Variable Density Log
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Geological Data

Petrophysical
Data

Geomechanical
Data

Well Test Data

Reservoir/Comp
letion Data

* Percent of Clay x
« Percent of Calcite and Dolomite v/
» Natural Fracture Distribution %

« Compressive wave velocity v/
« Shear wave velocity v/

« Density v/

* Porosity v/

* Image logs %

« Uniaxial Compressive Strength test %
* Tri-axial compressive test x

* Fracture toughness test x

* Brazilian test =

» Waves velocity test =

* MDT x
* RFT vV
o XPT %
« LOT %
« XLOT

* PVT and Well Test Data %
e PLT x

* Pressure Survey v/

« Perforation Data v/

* Tubing and liner burst/Collapse analysis

& Annulus pressure historyx
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Borehole Shape
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"W Fluid Viscosity vs. Time - PrimeFRAC 15 - Alt + F10 - Plot # 26 E==]
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20-in Cemented Casing [X]

Top depth: 0.0 ft

Bottom depth: 19500 ft
Inner diameter. 18,876 in
Duter diameter: 20000 n
Weight 116,67 b/t

13-5/8-in Cemented CasingE3
Top depth: 0.0 ft

Bottom depth: 6040.0 ft

Inner diameter: 12,375 in

Outer diameter 13625

Weight 88.20 Ib/ft

9-5/8-in Cemented Casing E3
Top depth: 0.0R

Bottom depth: 8558.0 ft

Inne diameter: 8.535in

Outer diameter. 9.625in

Weight 5350 Ib/ft

L L L L ////Lé

7-in Packer [X]
Top depth: 120150 ft

Bottom depth: 120200 ft

Innes diameter: 6.366 in

Outer diameter 7.000in

Weight: 2264 Ib/ft

Top depth: 137%6.0 ft
Bottom depth: 13927.0 f
Diameter. 3350n
Nurmbet Of Pesfs: 787

3

Selected Welbore Segment
Segment Number [ 1

Segment | Length CsglD | Tbg 0D/ ThaID
Twe | M ) W |
Tubing 206 0000 0000 4044

(Fevos e
Note: Wellbore configuration entered on [F7]

Selected Welbare Segment
Segment Nuber | 2

Segmen | Length | CsqID | ThgOD! ThgID
T W W e

Tubing | 11854 0000 0000 3826

((Previous Segment ] (_ Next Segment |

Note: Wellbore configuration entered on [F7]

Selected Wellbore Segment
Segment Number | 3
Segment  Length CsgID TbgOD ThglD
e 1) i @ ()
Casing 1,73 6004 0000 0000
(Prvous Segnet ] | et Segnet |

Note: Wellbore configuration entesed on (F7)

Friction Dita for Selected Fluid and Welbore Segment

|_ 0 P Pef

(bpm)  (psi/1000 ) [psi1000 f)
1, 125 %8 506
2 ® om0 1030
3 S0 254 524

Wellbore Friction Modification Mode
© Use Multiplier (Peff) ©) Set Individual Values

Friction Multiplier l 1.00

Friction Data for Selected Fiuid and Wellbore Segment

r 0 3 Pelf
(bpm)  [pst/1000f) = (psi1000 ft)
Tl 144 7.0 71.0

289 1498 1498
578 367.1 %71

2
3 |

Wellbore Fiction Modfication Mode
© Use Mutipler (Peff) ) Set Individual Values
Friction Mutipler | 00

Friction Data for Selected Fluid and Welbore Segment

a J P ‘ Pelf
(bpm) | (psi/1000f) | (psi/1000 )
1 125 506 06
2| =0 1030, 1030
3 500 %24, %24

Welbore Friction Modfication Mode
© Use Multplier (Peff) ) Set Individual Values

Friction Mutipher 1.00
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— Wellbore Friction (psi/1000 ft)
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# Type Unit Qt
@ | Porosity 0.12
D | Molecular diffusion coefficient, m2/s 6.2E-09

"Wormhole
"Daccord’s Model
"Hill & Economides
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g/h | Injection rate per unit thickness of formation, m3/sec-m 0.00165
Rwh | Desired radius of wormhole penetration, m 23
Nac | Acid capillary number, dimensionless 0.01483
b | Index 0.0001

df | Fractal dimension 1.66
PV bt | Wormhole Breakthrough volume 0.05
rw | Well bore radius m 0.0762
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Diesel 5 9770 9770 9770 9770 9770 9770 9770 9770 9770

PAD 20 4,200 4,200 4200 4200 4,200 4,200 4,200 4,200 4,200
HCL 20 11718 15,8193 19,530 21,483 23,436 25,389 27,342 29,295 31,248
VDA 20 12474 16,839.9 20,790 22,869 24,948 27,027 29,106 31,185 33,264
HCL 20 11718 15,8193 19,530 21,483 23,436 25389 27,342 29,295 31,248
VDA 20 12474  16,839.9 20,790 22,869 24,948 27,027 29,106 31,185 33,264
HCL 20 11718 15,8193 19,530 21,483 23,436 25,389 27,342 29,295 31,248
Diesel 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000

Fracture length (ft) 6009 682 747 779 812 81 869 86 92
Etched Length (ft) 263 309 334 346 360 ) 91 406
Average etched width (in) 0053 0062 0077 _ 0085 0077 0083 0089  00% 0101
surface pressure (psi) 7707 7710 7712 7714 7717 7717 7718 7719 7719
Avg Fract ductivit

(r:i ff; IS M6 7173 1238 1562 1576 1877 212 2595 3071
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Fracture length and etched length VS volume
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Diff etched width Vs Injection volume
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Fracture length VS Scenraio
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surface pressure VS Scenraio
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Fracture conductivity VS Scenraio

(MD.FT)

TURE INDUCTIVITY

SE=TRlls L Scenario 2
Stage Type Flow Rate Volume l Rat Vol
. (bpm) gal StageType ow Rate olume
Diesel 5 9770 (bpm) ga|
PAD 20 4200 Diesel 5 9770
HCL 20 21483
VDA 20 22869 PAD 20 4200
HCL 20 21483 HCL 20 64449
VDA 20 22869
HeL 20 21483 VDA 20 45738
Diesel 20 10000 Diesel 20 10000
Scenario 3
Flow Rate Volume
Stage Type
(bpm) gal
Diesel 5 9770
PAD 20 4200
HCL 20 12,890
VDA 20 11,435
HCL 20 12,890
VDA 20 11,435
HCL 20 12,890
VDA 20 11,435
HCL 20 12,890
VDA 20 11,435
HCL 20 12,890
Diesel 20 10000
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Stress (psi
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— FracLength (f) — Etched Fracture Length (f)
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— Net Pressure (psi) — Surf Pressure (psi) — Hydr Pressure (psi)
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Fracpro
Hydraulic Fracture Analysis

Date: Monday, October 07, 2024
Well Name: 515

Location: Ahvaz

Filename: Final Result (main simulation)

Table 1: Fracture Geometry Summary*

[Fracture Half-Length (ft) 979 |Etched Half-Length (ft) 331
Total Fracture Height (ft) 137 [Total Etched Height (ft) 138
|Depth to Fracture Top (ft) 13,710 |Depth to Etched Fracture Top (ft) 13,710
|Depth to Fracture Bottom (ft) 13,846 [Depth to Etched Fracture Bottom (ft) 13,848
|Equiva|ent Number of Multiple Fracs 1.0 |Max. Fracture Width (in) 0.43
|Fracture Slurry Efficiency** 0.14 JAvg. Fracture Width (in) 0.25
* All values reported are for the entire fracture system at a model time of 194.65 min (end of Step 8 Main frac flush)

** Value is reported for the end of the last pumping step (Step 8, Main frac flush)

Table 2: Fracture Conductivity Summary*
|Avg. Conductivity** (mD-ft) 2,011.2 |Avg. Frac Width (Etched) (in) 0.104
|Dimension|ess Conductivity** 4,62 [Ref. Formation Permeability (mD) 1.31
* All values reported are for the entire fracture system. Actual conductivity could be lower if equivalent multiple fractures have been
Eqrdoeilfdiamage Factor and Proppant Embedment have been applied

Table 3: Fracture Pressure Summary*
[Model Net Pressure** (psi) 408 [BH Fracture Closure Stress (psi) 10,606
Observed Net Pressure** (psi) 0 Closure Stress Gradient (psi/ft) 0.766
|Hydrostatic Head*** (psi) 5,006 |Avg. Surface Pressure (psi) 6,278
|Reservoir Pressure (psi) 6,000 |Max. Surface Pressure (psi) 7,676

* Averages and maxima reported for Main Frac steps.

** \Values reported for the end of the last pumping step (Step 8, Main frac flush)

*** VValue reported for clean fluid

Table 4: Operations Summary*

Total Clean Fluid Pumped (bbls) 3,194.7 Total Proppant Pumped (klbs) 0.0
Total Slurry Pumped (bbls) 3,194.7 Total Proppant in Fracture (klbs) 0.0
|Pad Volume (bbls) 99.6 Avg. Hydraulic Horsepower (hp) 3,076
|Pad Fraction (% of Slurry Vol)** 3.7 [Max. Hydraulic Horsepower (hp) 3,763
|Pad Fraction (% of Clean Vol)** 3.7 Avg. Btm. Slurry Rate (bpm) 20.1
|Primary Fluid Type 15%HCI Primary Proppant Type ACIDPROP
|Secondary Fluid Type VDA10 Secondary Proppant Type

* Averages and maxima reported for Main Frac steps. Totals reported for all injections combined.
** Based on following volume ratio of step types: Main frac pad / (Main frac pad + Main frac slurry), and excluding flush.
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Table 5: Model Calibration Summary

Crack Opening Coefficient 8.50e-01
\Width Decoupling Coefficient 1.00e+00
Tip Effects Coefficient 1.00e-04
Tip Radius Fraction 1.00e-02
Tip Effects Scale Volume (bbls) 100.0
|Proppant Drag Effect Exponent 8.0
CLE Outside Payzone 1.00
[Multiple fractures settings start (V/L/O) 1.0/1.0/1.0
|Mu|tip|e fractures settings end (V/L/O) 1.0/1.0/1.0
Table 6: Hydraulic Fracture Growth History*
End of | Step Type Time | Fracture | Fracture | Fracture Avg. |Model Net| Slurry |Equivalent
Step # (mm:ss)| Half- Height Width at | Fracture | Pressure |Efficiency|Number of
Length (ft) Well Width (psi) Multifracs
(ft) (in) (in)
1 Circulation 46:31 0 0 0.021 0.014 0 0.00 1.0
2 Main frac pad 51:31 195 102 0.231 0.142 267 0.33 1.0
3 Main frac acid | 77:05 418 132 0.378 0.231 560 0.25 1.0
4 |Main frac slurry| 104:19 561 136 0.402 0.242 554 0.20 1.0
5 Main frac acid | 129:53 705 137 0.431 0.252 412 0.18 1.0
6 [Main frac slurry| 157:07 846 136 0.418 0.244 400 0.15 1.0
7 Main frac acid | 182:41 940 136 0.423 0.247 405 0.14 1.0
8 Main frac flush | 194:36 979 137 0.427 0.249 408 0.14 1.0
* All values reported are for the entire fracture system and at the end of each step
Table 7: Fluid Properties by Step
Step # Fluid Type Slurry Rate | Distance from Avg. Fluid Avg. Fluid Avg. Shear
(bpm) Wellbore Temperature Viscosity Rate
(ft) (°F) (cp) (1/sec)
1 Has Leaked Off
3 Has Leaked Off
4 VDA10 | 20.00 | 510.3 | 248 | 334 | 113,026.1
5 Has Leaked Off
6a VDA10 20.00 502.8 244 33.4 67,709.2
6b VDA10 20.00 477.0 231 33.4 8,522.0
7a 15%HCI 20.00 363.0 156 0.2 3,099.6
7b 15%HCI 20.00 164.9 99 0.2 3,506.6
8 Diesel 20.00 29.4 83 0.6 4,320.5
* All values reported are for the entire fracture system at a model time of 194.65 min
Table 8: Acid Properties by Step
Step # Fluid Type Slurry Rate | Distance from Avg. Acid Avg. Etched
(bpm) Wellbore Concentration Width
(ft) (% mass) (in)
1 Has Leaked Off
3 Has Leaked Off
4 VDA10 20.00 | 510.3 | 1.0 0.0
5 Has Leaked Off
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Step # Fluid Type Slurry Rate | Distance from Avg. Acid Avg. Etched
(bpm) Wellbore Concentration Width
(ft) (% mass) (in)
6 VDA10 20.00 502.8 1.0 0.0
6 VDA10 20.00 477.0 1.0 0.0
7 15%HCI 20.00 363.0 0.8 0.1
7 15%HCI 20.00 164.9 11.8 0.3
8 Diesel 20.00 29.4 0.0 0.3
* All values reported are for the entire fracture system at a model time of 194.65 min
Table 9: Design Treatment Schedule
Step Step Type |Elapsed Fluid Clean | Slurry
# Time Type Volume| Rate
min:sec (gal) | (bpm)
\Wellbore Fluid Diesel 9,770
1 Circulation 46:31 Diesel 9,770, 5.00
2 Main frac pad | 51:31 PrimeFRAC 15 4,200/ 20.00
3 Main frac acid | 77:05 15%HCI 21,483 20.00
4 |Main frac slurry| 104:19 VDA10 22,869 20.00
5 Main frac acid | 129:53 15%HCI 21,483 20.00
6 |Main frac slurry| 157:07 VDA10 22,869 20.00
7 Main frac acid | 182:41 15%HCI 21,483 20.00
8 Main frac flush | 194:36 Diesel 10,000 20.00
Table 10: Fluid Parameters
Fluid Name PrimeFRAC 15 Diesel 15%HCI VDA10
\Vendor Schlumberger Sanjel Miscellaneous Schlumberger
System PrimeFrac Other Treat Fluids Acids Diverter
|Description PrimeFRAC 15 Diesel (HES) HCI Acid Viscoelastic
(August 2001) Diverting Acid
Initial Viscosity (cp) 189.7 0.621 0.239 33.41
Initial n' 0.714 1.000 1.000 0.660
Initial k' (Ibf-s*n/ft?) 0.017 1.297e-05 5.000e-06 0.004
Viscosity @ 4.0 hours (cp) 67.36 0.621 0.239 33.41
n' @ 4.0 hours 0.567 1.000 1.000 0.660
k' @ 4.0 hours (Ibf-s"n/ft?) 0.013 1.297e-05 5.000e-06 0.004
|Base Fluid Specific Gravity 1.02 0.834 1.08 1.05
Spurt Loss (gal/ft?) 0.052 0.039 0.0 0.0
\Wall Building (ft/min¥2) 2.969e-04 0.065 0.0 0.0
|Flowrate #1 (bpm) 14.45 10.00 10.00 4.49
|Fric Press #1 (psi/1000 ft) 21.29 38.07 57.33 18.88
[Flowrate #2 (bpm) 28.90 20.00 20.00 8.99
|Fric Press #2 (psi/1000 ft) 44.95 136.6 135.0 30.03
|Flowrate #3 (bpm) 57.80 40.00 40.00 17.98
|Fric Press #3 (psi/1000 ft) 110.1 501.7 317.8 92.24
[Wellbore Friction Multiplier 0.300 0.800 0.900 0.600

All Fluid info is at a reservoir temperature of 265.0 (°F)

All Viscosities at Shear Rate of 170 (1/sec)

Wellbore Friction pressures shown are the interpolated values multiplied by the Wellbore Friction Multiplier.
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Friction is displayed for longest wellbore segment
Table 11: Leakoff Parameters

|Reservoir type User Spec [Total compressibility (1/psi) 6.29e-06)
|Fi|trate to pore fluid perm. ratio, Kp/Kl 1.00 [Reservoir Viscosity (cp) 2.00
|Reservoir pore pressure (psi) 6,000|Porosity 0.12
|Average pressure in fracture (psi) 11,106|Gas Leakoff Percentage (%) 100.00

Reservoir Parameters

Reservoir Temperature (°F) 265.00

Depth to center of Perfs (ft) 13,862

Perforated interval (ft)

131

Initial frac depth (ft) 13,839

Table 12: Layer Parameters

Layer| Top of Top of Stress Stress Young's Poisson's Leakoff Pore Fluid
# |zone TVD|zone MD (psi) Gradient modulus ratio Coefficient Perm.

(ft) (ft) (psil/ft) (psi) (ft/min%%) (mD)

1 0.0 0.0 8,171 0.732 | 2.83e+06 0.285 | 1.787e-03 2.367e-01
2 11,161.0 11,161.0 8,072 0.723 | 2.79e+06 0.289 | 1.699e-03 2.140e-01
3 11,164.0, 11,164.0 7,914 0.709 | 2.79e+06 0.317 | 1.620e-03 1.945e-01
4 11,167.0, 11,167.0 9,718 0.870 | 2.80e+06 0.316 | 1.485e-03 1.634e-01
5 11,170.0, 11,170.0 9,957 0.891 | 3.12e+06 0.320 | 1.215e-03 1.095e-01
6 11,173.0 11,173.0 9,831 0.880 | 2.94e+06 0.304 | 1.284e-03 1.222e-01
7 11,176.0, 11,176.0 9,774 0.874 | 3.44e+06 0.305 | 1.083e-03 8.697e-02
8 11,179.0, 11,179.0 9,894 0.885 | 3.51e+06 0.285 | 1.255e-03 1.168e-01
9 11,182.0, 11,182.0 10,037 0.897 | 2.24e+06 0.347 | 1.681e-03 2.094e-01

Table 13: Lithology Parameters

Layer| Top of Top of Lithology Fracture Toughness Composite Layering
# |zone TVD| zone MD (psi-in¥s) Effect

(ft) (ft)

1 0.0 0.0 |Limestone 1,462.2 1.00
2 11,161.0, 11,161.0Limestone 1,492.3 1.00
3 11,164.0 11,164.0|Limestone 1,551.7 1.00
4 | 11,167.0] 11,167.0Limestone 1,558.2 1.00
5 | 11,170.0] 11,170.0Limestone 1,658.0 1.00
6 11,173.0 11,173.0|Limestone 1,547.9 1.00
7 11,176.0 11,176.0|Limestone 1,684.2 1.00
8 11,179.0 11,179.0|Limestone 1,649.1 1.00
9 | 11,182.00 11,182.0lLimestone 1,628.0 1.00
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Table 14: Drilled Hole Configuration

Length Segment Type Eff Diam Bit Diam
(ft) (in) (in)
196 Open Hole 24.000 26.000
5,846 Open Hole 16.000 17.500
2,517 Open Hole 11.000 12.250
5,509 Open Hole 7.500 8.500
Table 15:; Casing Configuration
Length Segment Type Casing ID Casing OD Weight Grade
(ft) (in) (in) (Ib/ft)
190 |Cemented Casing 18.876 20.000 116.670 Unspec
6,040 Cemented Casing 12.375 13.625 88.200 Unspec
8,558 Cemented Casing 8.535 9.625 53.500 Unspec
5,741 Cemented Casing 6.004 7.000 35.000 N-80
Table 16: Surface Line and Tubing Configuration
Length Segment Type Tubing ID Tubing OD Weight Grade
(ft) (in) (in) (Ib/ft)
206 Tubing 4.044 5.000 23.200 Unspec
5 Packer 6.366 7.000 22.640 Unspec
11,854 Tubing 3.826 4.500 15.500 Unspec
Total frac string volume (bbls) 232.6
Pumping down Tubing
Table 16: Perforated Intervals
Interval #1
Top of Perfs - TVD (ft) 13,796
|Bot of Perfs - TVD (ft) 13,927
Top of Perfs - MD (ft) 13,796
|Bot of Perfs - MD (ft) 13,927
[Perforation Diameter (in) 3.350
[# of Perforations 787

19¥




Table 17: Model Input Parameters

[Fracture Model 3D Tip-Dominated

Reservoir Data Entry

General Single Scale

[Run From Job-Design Data

Fracture Orientation

Vertical

[Proppant Transport Model [Proppant Convection

Run Fracture and Wellbore

Models
Growth after Shut-in Freeze Dimensions General Iteration
|Backstress Ignore Heat Transfer Effects  |Model

|Acid Fracturing Model Fracpro (Default)

Leakoff Model

Lumped-Parameter (Default)

Table 18: Fracture Growth Parameters (3D Tip-Dominated)

Parameter Value Default
Crack Opening Coefficient 8.50e-01 8.50e-01
Tip Effects Coefficient 1.00e-04 1.00e-04
Channel Flow Coefficient 1.00e+00 1.00e+00
Tip Radius Fraction 1.00e-02 1.00e-02
Tip Effects Scale Volume (bbls) 100.0 100.0
|Fluid Radial Weighting Exponent 0.00e+00 0.00e+00
[width Decoupling Coefficient 1.00e+00 1.00e+00
Fluid Library Data
Name : PrimeFRAC 15 Vendor : Schlumberger System : PrimeFrac
Description:  PrimeFRAC 15 (August 2001)
Table 19: Fluid Rheology Table
Temp Time n'[1] Time n'[2] Time K'[1] Time K'[2]
(°F) (hr) (hr) (hr) (Ibf-s”n/ft2) (hr) (Ibf-s”n/ft2)
200 0.00 0.714 0.50 0.664 0.00 1.72e-02 0.50 2.29e-02
Table 20: Fluid Friction Table
Data for Tubing and Casing Data for Annuli
Case/Tu| Q1 P1 Q2 P2 Q3 P3 | Case | Tube | Q1 P1 Q2 P2 Q3 P3
be ID 1D oD
(in) (in) (in)
1.995 3.8| 59.3 8.6| 224.0| 14.0| 420.0] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
4.000 8.0 32.0/ 25.0| 103.0f 37.0| 171.0] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
Qs in bpm P is in psi/1000 ft
Fluid Density 1.022000
Fluid Wall Building Coefficient (ft/min’2) 2.97e-04
Fluid Spurt Loss (gal/ft?) 0.052005
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Fluid Library Data

Name : Diesel Vendor : Sanjel System : Other Treat Fluids
Description :  Diesel (HES)
Table 21: Fluid Rheology Table
Temp Time n'[1] Time n'[2] Time K'[1] Time K'[2]
(°F) (hr) (hr) (hr) (Ibf-s™n/ft2) (hr) (Ibf-s™n/ft2)
44 0.00 1.000 1.00 1.000 0.00 9.60e-05 1.00 9.60e-05
88 0.00 1.000 1.00 1.000 0.00 5.50e-05 1.00 5.50e-05
132 0.00 1.000 1.00 1.000 0.00 3.50e-05 1.00 3.50e-05
176 0.00 1.000 1.00 1.000 0.00 2.40e-05 1.00 2.40e-05
220 0.00 1.000 1.00 1.000 0.00 1.80e-05 1.00 1.80e-05
264 0.00 1.000 1.00 1.000 0.00 1.30e-05 1.00 1.30e-05
308 0.00 1.000 1.00 1.000 0.00 1.10e-05 1.00 1.10e-05
352 0.00 1.000 1.00 1.000 0.00 9.00e-06 1.00 9.00e-06
396 0.00 1.000 1.00 1.000 0.00 7.00e-06 1.00 7.00e-06
440 0.00 1.000 1.00 1.000 0.00 6.00e-06 1.00 6.00e-06
Table 22: Fluid Friction Table
Data for Tubing and Casing Data for Annuli
Case/Tu| Q1 P1 Q2 P2 Q3 P3 | Case | Tube | Q1 P1 Q2 P2 Q3 P3
be ID ID oD
(in) (in) | (in)
1.995 10.0| 1,146, 20.0|4,289., 40.0|16,425 4.000| 2.375| 10.0| 239.5| 20.0| 846.5| 40.0| 3,058.
4 9 .8 2
2.441 10.0| 420.5| 20.0| 1,551, 40.0|5,868| 4.892| 2.375| 10.0/ 50.5| 20.0| 176.9| 40.0| 632.2
8 6
2.992 10.0| 154.1| 20.0| 561.1| 40.0|2,093) 6.366| 2.375| 10.0 9.0/ 20.0| 31.4| 40.0| 111.0
8
3.018 10.0| 147.7| 20.0| 537.5| 40.0|2,004] 4.892| 2.875| 10.0| 87.2| 20.0| 305.5| 40.0|1,091.
5 2
4.000 10.0| 37.3| 20.0| 133.4| 40.0| 488.3] 6.366| 2.875| 10.0/ 12.2| 20.0| 42.5| 40.0| 150.0
4.060 10.0| 34.7| 20.0| 124.0{ 40.0| 453.4] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
4.892 10.0| 14.0| 20.0| 49.7| 40.0| 179.7] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
6.094 10.0 49| 20.0/ 17.0| 40.0/ 60.9] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
6.360 10.0 4.0/ 20.0| 13.8| 40.0| 49.4] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
6.366 10.0 3.9/ 20.0| 13.8| 40.0| 49.1] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
Qs in bpm P is in psi/1000 ft
Fluid Density 0.833915
Fluid Wall Building Coefficient (ft/min’z) 6.47e-02
Fluid Spurt Loss (gal/ft?) 0.039268
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Fluid Library Data

Name : 15%HCI Vendor : Miscellaneous System : Acids
Description:  HCI Acid
Table 23: Fluid Rheology Table
Temp Time n'[1] Time n'[2] Time K'[1] Time K'[2]
(°F) (hr) (hr) (hr) (Ibf-s™n/ft2) (hr) (Ibf-s”n/ft2)
80 0.00 1.000 1.00 1.000 0.00 2.90e-05 1.00 2.90e-05
100 0.00 1.000 1.00 1.000 0.00 1.40e-05 1.00 1.40e-05
160 0.00 1.000 1.00 1.000 0.00 8.00e-06 1.00 8.00e-06
200 0.00 1.000 1.00 1.000 0.00 6.00e-06 1.00 6.00e-06
260 0.00 1.000 1.00 1.000 0.00 5.00e-06 1.00 5.00e-06
Table 24: Fluid Friction Table
Data for Tubing and Casing Data for Annuli
Case/Tu| Q1 P1 Q2 P2 Q3 P3 | Case | Tube | Q1 P1 Q2 P2 Q3 P3
be ID ID oD
(in) (in) | (in)
1.380 1.0| 160.0 2.0| 400.0 4.0| 1,000) 4.000| 2.375 15| 40.0 2.6/ 56.0| 40.0| 1,600.
0 0
1.610 6.0| 800.0 7.0/1,000., 8.2|1,250] 4.892| 2.875 15| 20.0 3.6/ 38.0/ 15.0| 200.0
0 0
1.995 2.0| 100.0 3.0| 160.0 45| 256.0] 4.982| 2.375 8.0/ 60.0/ 10.0/ 80.0| 12.5| 106.7
2.441 4.0| 100.0 5.0| 140.0 6.3| 196.0] 6.366 | 2.875 8.0/ 20.0/ 20.0/ 62.0/ 50.0| 192.2
2.764 15| 20.0 8.0| 160.0| 42.7|1,280] 6.366| 2.375| 10.0| 20.0{ 30.0/ 80.0f 90.0| 320.0
0
2.992 6.0/ 80.0 8.0 120.0/ 10.7| 180.0] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
4.000 8.0/ 40.0| 20.0| 120.0/ 50.0| 360.0] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
4.892 8.0 20.0| 20.0/ 60.0| 50.0( 180.0] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
6.366 30.0| 40.0| 45.8| 63.2| 70.0| 100.0] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
Qisin bpm P is in psi/1000 ft
Fluid Density 1.075000
Fluid Wall Building Coefficient (ft/min’2) 0.00e+00
Fluid Spurt Loss (gal/ft?) 0.000000
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Fluid Library Data

Name : VDA10 Vendor : Schlumberger System : Diverter
Description :  Viscoelastic Diverting Acid
Table 25: Fluid Rheology Table
Temp Time n'[1] Time n'[2] Time K'[1] Time K'[2]
(°F) (hr) (hr) (hr) (Ibf-s”~n/ft2) (hr) (Ibf-s”n/ft2)
75 0.00 0.530 0.50 0.530 0.00 1.19e-02 0.50 1.19e-02
100 0.00 0.630 0.50 0.630 0.00 8.30e-03 0.50 8.30e-03
125 0.00 0.700 0.50 0.700 0.00 5.30e-03 0.50 5.30e-03
150 0.00 0.730 0.50 0.730 0.00 3.40e-03 0.50 3.40e-03
175 0.00 0.710 0.50 0.710 0.00 3.20e-03 0.50 3.20e-03
200 0.00 0.660 0.50 0.660 0.00 4.00e-03 0.50 4.00e-03
Table 26: Fluid Friction Table
Data for Tubing and Casing Data for Annuli
Case/Tu| Q1 P1 Q2 P2 Q3 P3 | Case | Tube | Q1 P1 Q2 P2 Q3 P3
be ID ID oD
(in) (in) | (in)
1.990 1.0/ 80.0 3.3| 175.0 9.5/ 1,000 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
0
2.440 1.0| 44.0 45| 120.0/ 15.0|1,000| 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
0
3.020 1.0 22.0 5.8/ 65.0| 30.0|1,000] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
0
4.000 1.0/ 10.0| 10.0| 48.0| 66.0|1,000] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
0
4.950 2.7/ 10.0| 10.0/ 30.0| 100.0| 700.0] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
6.370 8.5/ 10.0/ 23.0/ 18.0| 100.0| 210.0] 0.000| 0.000 0.0 0.0 0.0 0.0 0.0 0.0
Qs in bpm P is in psi/1000 ft
Fluid Density 1.050000
Fluid Wall Building Coefficient (ft/min’2) 0.00e+00
Fluid Spurt Loss (gal/ft?) 0.000000
Table 27: Rock Chemical Properties
Rock Type Limestone Dolomite
Calcite Conc (%) 100.00 0.0
Dolomite Conc (%) 0.0 100.00
Reference Temp (°F) 150.0 150.0
Reaction Rate (Kr) 6.529e-05 1.430e-04
Reaction Order 0.290 0.500
Ea (kcal/mol) 1.98 8.50
Embed. Strength (psi) 40000.0 80000.0
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4 A | B | ¢ | D | E | [ s | G |

1 |Depth(m Depth(ft) E(psi) Pr{Ratic)sh.min(psi K(mD) <IC(psi.in® 1/2]
882| 4205.76 137984 2120211 0.27911 10587.13 0.90897 1270.23874
883| 4206.67 138014 1996896 0.27925 1058841 1.0489 1225.916792
884| 4207.59 138044 1916365 0.27937 10535.13 1477  1196.937636
885| 42085 138074 2062951 0.26137 10475.87 1.16392 1198.893569
886| 4209.42 138104 1916239 0.27582  10492.63 1.33716 1190.701767
887| 4210.33 138134 1931091 0.27518 10531.86 1.45035 1183.320332
888| 4211.25 138164 1931914 0.27008 10547.94 149885 1181.742534
889| 4212.16 138194 2007961 0.27466 105795  1.36465 1227.405777
890| 4213.07 138224 2080581 0.27645 10607.44 1.14178 1250.661984
891 4213.99 138254 2131970 0.27713 10608.11 1.03123 1267.25196
892| 42149 138284 2172547 02762 10594.68 0.92848 1281.70115
893| 4215.82 138314 2176243 0.27483 10587.75 0.93682 1276.600926
894| 4216.73 138344 2235470 0.27599 10593.74 0.87002 1297.1616%
895| 4217.65 138374 2334050 0.27785 10606.23 0.65232 1334.55168
893 421856 138404 2353584 0.28048 10625.41 0.65047 1353.673138
897| 4219.48 138434 2247022 0.27487 1121085 0.7953 1303.831146
898| 4220.39 138464 2230051 0.2853%9 11385.53 0.82143 1333.080025
899! 42213 138494 2300215 0.27805 11426.94 0.6955 1324023358
900| 4222.22 138524 2137287 0.27357 | 11578.03 1.04828 1267.997729
901| 4223.13 138554 2019217 0.2792 11677.45 1.15263 1241.826565
922:] 422405 138584 2138162 0.2769 11584.61 0.98068 1272.351654
903| 422496 138614 2336162 0.27644 1144893 0.62933 1324.063218
904 422588 138644 2047392 0.2751% 11705.07 1.10173 1236.491471
905| 4226.79 13867.4 1981940 0.27465 11774.67 133039 1210.543085
906| 4227.71 138704 1973656 0.27672 1175959 1.25965 1218.941894
907| 4228.62 13873.4 1966180 0.27236 1181518 13515 1198.801865
908| 4229.53 138764 2119143 0.27818 11594.89  1.07835 1272.381067
909| 4230.45 13879.4 2037023 0.28156 11632.62 123173 1260.716426
910| 4231.36 138824 2029516 0.28442 11585.09 143421 1271.118287
911| 4232.28 138854 2317150 0.28938 11232.11 0.86174 1384.130448
912| 4233.19 138884 2423170 0.28788 11156.2 0.64657 1411.707653
913| 4234.11 138914 2743546 0.28923 10895.16 0.34745 1496.554255
914| 4235.02 138944 2286348 0.2694 115989 0.67231 1288.05597
915| 4235.94 138974 1787953 0.26915 12071.03 18511 1118.824805
9_1__6_1 4236.85 139004 1690437 | 0.27275 12106.26 2.62864 1098.166608
917| 4237.76 13903.4 1733923 0.27105 12070.27 2.39367 1112.288645
918| 4238.68 13906.4 1838765 0.27715  11940.55  1.8547 1165.000102
919| 4239.59 13509.4 1944237 0.27477 11875.2 150686 1190.519706
920| 4240.51 139124 1686567  0.27633 | 12083.63 2.71707 1110.290976
921| 424142 139154 1694074 0.27341 12129.24 2.54901 1097.484383
922| 4242.34 139184 1679652 0.27522 1211863 25757 1102.579793
923| 4243.25 139214 1731484 0.27817 12050.94 232208 1129.768566
924| 424417 139244 1768289 0.27911 1202841 1.76828 1147.501215
925| 4245.08 139274 1794482 0.27939 12013.63 1.74337 1153.489169
92_6_‘ 424599 139304 1811891 0.28032 11993.7 1.71474 1161.496503
927| 4246.91 139334 1781561 0.27611 12069.14 1.68732 1137.605391
928| 4247.82 139364 1812056 0.27678 12033.85 1.73055 1148.86167
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Pressure v Gas Oil Ratio
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Reservoir press (psi) 6000
Reservoir Temp (F) 265
well Rate (bbl/day) 2000
API 20.17
Flowing pressure (psi) 187
porosity 12%
water Sat. 27%
Permeability (md) 1.2
production interval (m) 4205-4245
Lithology limestone
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Note: Unit Value
shut in pressure before acid injection psi 1100
shut in pressure after acid injection psi 1200
injection pressure psi 2000
acid volume HCL 15 % gal 4000
acid volume HCL 128 % gal 4000
water volume gal 1760
Depth of acid based on well volume ft 8327.92
Depth of Water based on well volume ft 5740
injection rate bbl/min 4
density of HCL 28 % ppg 9.33
density of water ppg 8.33
Well volume gal 9770
hydro static pressure HCL psi 4040
hydro static pressure WATER psi 2486
total injection pressure Psi 8526
Injectivity bbl/day/psi 1.27
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Top Node Pressure (psi) 187

Water Cut 0
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Reservoir Pressure 6000 psig
Reservoir temperature 265 deg F
Water Cut 0 percent
Total GOR 400 scf/STB
Reservoir Permeability 1.2 md
Reservoir thickness 130 feet
Drainage area 358 acres
Dietz shape factor Y20

wellbore reduce 0.25 feet
the time since production start 0.01 days
reservoir porosity 0.12 fraction
fracture height 167 feet
Fracture length 346 feet
conductivity dimensionless fracture 1.885

Fracture Skin Face 0
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In bounded C
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reserveirs for fractured reservoirs
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2 Water-Drive reservoirs
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o0l S Gy 53B9 Gl sl o g olx gt lp VLP low (29,3 (sl osls 1 ¥ o jlets oo

0 187 239. Well 0.108 0.010
31 Head

246.1 | 2169 | 239. | 0.121 | 0.323 Slug | 0.111 0.010 20.375 50.948 6.6 34.445
3 39 59 91

492.2 | 247.2 | 242. | 0.123 | 0.331 Slug | 0.113 0.010 19.934 44.365 6.6 29.677
1 79 04 08

738.4 | 277.8 | 246. | 0.124 | 0.336 | Slug | 0.118 0.009 19.615 39.163 6.6 25.986
18 29 47

984.5 | 309.3 | 241. | 0.128 | 0.349 | Slug | 0.125 0.009 18.874 35.082 6.6 22.814
6 58 22 68

1230. | 342.4 | 236. | 0.134 | 0.369 | Slug | 0.130 0.008 17.855 31.716 6.6 19.993
6 4 97 42 63

1476. | 376.6 | 240. | 0.138 | 0.383 Slug | 0.133 0.008 17.196 28.745 6.6 17.712
7 3 37 9 8

1722. | 411.4 | 243. | 0.141 | 0.392 Slug | 0.137 0.008 16.828 26.129 6.6 15.882
8 8 76 61 19

1969 | 447.3 | 239. | 0.145 | 0.405 Slug | 0.142 0.008 16.29 23.859 6.6 14.193
7 16 84 14

2215. | 484.2 | 242. 0.15 0.417 | Slug | 0.146 0.008 15.801 21.836 6.6 12.716
1 9 55 69

2461. | 522.2 | 237. | 0.154 | 0.429 | Slug | 0.150 0.007 15.352 20.023 6.6 11.415
2 2 95 1 89

2707. | 561.1 | 241. | 0.158 | 0.441 Slug | 0.151 0.009 14.937 18.386 6.6 10.263
3 4 34 15 83
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5906.

1200

245,

47

0.243
31

0.779
73

Slug

0.245

0.005

9.453

9.607

7.371

2953. [ 600.6 | 244. | 0.160 | 0.444 | Slug | 0.156 | 0.009 | 14.859 | 16.764 6.6 9.318
5 4 74 46 17

3199. | 641.2 | 240. | 0.165 | 0.458 | Slug | 0.161 | 0.008 1439 | 15514 6.6 8.399
6 5 13 03 63

3445, | 682.8 | 243. | 0.169 | 0.474 | Slug | 0.167 | 0.008 | 13.997 | 14.408 6.644 7.569
7 9 53 16 65

3691. | 725.8 | 246. | 0.174 | 0.497 | Slug | 0.175 | 0.007 | 13.519 | 13.679 6.723 6.876
8 2 92 45 3

3937. | 7706 | 242. | 0.182 | 0526 | Slug | 0.184 | 0.007 | 12.879 | 13.039 6.777 6.178
9 8 32 26 22

4184. | 817.7 | 237. | 0.191 | 0.557 | Slug | 0.193 | 0.007 1221 | 12.369 6.808 5.473
1 9 71 4 53

4430. | 866.9 | 241. | 0.199 | 0.588 | Slug | 0.200 | 0.006 | 11.675 | 11.833 6.869 4.87
2 11 51 41

4676. | 917.6 | 244. | 0.206 | 0.618 | Slug | 0.208 | 0.006 11.26 | 11.418 6.962 4.358
3 6 5 28 29

4922. | 970.4 | 239. | 0.214 | 0.650 | Slug | 0.216 | 0.006 | 10.812 | 10.969 7.03 3.837
4 9 26 22

5168. | 1025. | 243. | 0.222 | 0.682 | Slug | 0.224 | 0.005 | 10405 | 10.561 7.103 3.351
5 0 29 16 67

5414. | 1081. | 238. | 0.229 | 0.715 | Slug | 0.232 | 0.005 | 10.034 | 10.189 7.179 2.899
7 66 69 92 51

5660. | 1140. | 242. | 0.237 | 0.748 | Slug | 0.238 | 0.005 9.697 9.852 7.26 2.477

2.116
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6153 | 1261. | 240. | 0.250 | 0.812 Slug | 0.252 0.005 9.178 9.331 7.459 1.748
6 87 29 69

6399. | 1324. | 244. | 0.256 | 0.845 Slug | 0.255 0.005 8.931 9.083 7.551 1.403

2 84 26 94 5

6645. | 1388. | 247. | 0.259 | 0.883 | Bubbl | 0.260 0.005 8.688 9.488 7.673 1.108

3 79 66 82 18 e

6891. | 1453. | 243. | 0.264 | 0.913 | Bubbl | 0.267 0.004 8.511 9.311 7.772 0.80809

4 99 05 94 21 e

7137. | 1520. | 238. | 0.271 | 0.944 | Bubbl | 0.271 0.004 8.309 9.109 7.849 0.50419

5 72 45 1 65 e

7383. | 1588. | 241. | 0.275 | 0.973 | Bubbl | 0.274 0.004 8.175 8.975 7.956 0.24056

6 48 84 32 2 e

7629. | 1656. | 245. | 0.277 | 0.998 | Bubbl | 0.274 0.004 8.103 8.904 8.092 0.012002

8 8 24 61 65 e

7875. | 1725. | 240. | 0.278 1 Bubbl | 0.275 0.004 8.09 0 8.09 0

9 23 63 04 e

8122 | 1793. | 244. | 0.278 1 Bubbl | 0.275 0.004 8.071 0 8.071 0
82 03 68 e

8368. | 1862. | 239. | 0.279 1 Bubbl | 0.276 0.004 8.054 0 8.054 0

1 56 42 29 e

8614. | 1931. | 242. | 0.279 1 Bubbl | 0.275 0.004 8.037 0 8.037 0

3 44 82 86 e

8860. | 2000. | 246. | 0.279 1 Bubbl | 0.276 0.004 8.056 0 8.056 0

4 16 21 2 e

9106. | 2069 | 241. | 0.279 1 Bubbl | 0.277 0.004 8.04 0 8.04 0

5 61 73 e

9352. | 2138. | 237 | 0.281 1 Bubbl | 0.278 0.004 7.991 0 7.991 0

6 27 43 e

9598. | 2207. | 240. | 0.281 1 Bubbl | 0.277 0.004 7.978 0 7.978 0

7 66 4 91 e
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9844. | 2276. | 243. | 0.281 Bubbl | 0.278 0.004 7.998 7.998
9 86 79 18 e
1009 | 2346. | 239. | 0.281 Bubbl | 0.278 0.004 7.985 7.985
1 17 19 63 e
1033 | 2415 242. | 0.282 Bubbl | 0.277 0.004 7.973 7.973
7.1 6 58 06 e
1058 | 2484. | 245. | 0.281 Bubbl | 0.278 0.004 7.995 7.995
3.2 83 98 3 e
1082 | 2554. | 241. | 0.281 Bubbl | 0.278 0.004 7.983 7.983
9.3 16 37 7 e
1107 | 2623. | 244. | 0.282 Bubbl | 0.278 0.004 7.972 7.972
5.5 59 77 1 e
1132 | 2693. | 240. | 0.282 Bubbl | 0.279 0.004 7.961 7.961
1.6 11 16 48 e
1156 | 2762. | 243. | 0.282 Bubbl | 0.278 0.004 7.95 7.95

1181 | 2832. | 246. | 0.282 Bubbl | 0.278 0.004 7.973 7.973
3.8 15 95 05 e
1206 | 2901 242. | 0.282 Bubbl | 0.280 0.000 7.963 7.963
0 65 34 4 e
1229 | 2967 237. | 0.280 Bubbl | 0.280 0.000 3.221 3.221
5 53 59 33 e
1253 | 3033 240. | 0.280 Bubbl | 0.280 0.000 3.216 3.216
0 49 83 7 e
1276 | 3099 240. | 0.280 Bubbl | 0.280 0.000 3.219 3.219
5 41 07 49 e
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