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. 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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Geological Data

Petrophysical
Data

Geomechanical
DEIE

Well Test Data

Reservoir/Comple
tion Data

« Percent of Clay %
« 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
« RFT v
« XPT x
. LOT x
« 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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"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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S AILT PV = FI

— Wellbore Friction (psi/1000 ft)
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Pumping Rate (bpm)
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@ | Porosity 0.12

D | Molecular diffusion coefficient, m2/s 6.2E-09

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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1 [Circulation | v 5.00? 0.00/ 9,770 46.52 46:31 Diesel

2 Main frac pad | 2500 000 4200 400 5031 PrimeFRACIS
3 | Main frac acid . 2500 000 19,530 1860 6307 15%HCI |
4 |Main fiac slury | 2500 000 20790 1380 8855 VDAID

5 | Main frac acid 2500 000 13530 1860 107:31 [15%HCI

| & |Main frac sl 2500 000 20790 1980 12719 VDA1D

7 |Main frac acid . 2500 000 13530 1860 14555 15%HCI

| 8 Main frac flush. | %500 000 10000 352 15526 Diesel
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Rate Optimization with base injection volume (2955 bbl)

Injection rate (bpm) 20 25 30 35 40 45 50
Fracture length (ft) 747 815 872 903 935 952 942
Etched length (ft) 334 330 337 336 332 328 323
Avg etched Width (in) 0.077 0.066 0.048 0.042 0.038 0.035 0.031
Avg Fracture conductivity 1238 802 445 3239 2435 188 149.5
(md.ft)

surface pressure (psi) 7712 8666 9781 11071 12527 14147 15931
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Avg Fracture conductivity VS Injection rate
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Diesel 5 9770 9770 9770 9770 9770 9700 9770 970 9770
PAD 20 4200 4200 4200 4200 4200 4200 4200 4200 4,200
HeL 20 11718 158193 19530 21,483 23436 25380 27342 29295 31,248
VDA 20 12474 168399 20790 22869 24,948 27,007 29106 31,185 33,264
HeL 20 11718 158193 19530 21,483 23436 25380 27342 29295 31,248
VDA 20 1474 168399 20790 22,869 24948 27,027 29106 31,185 33,264
HeL 20 11718 158193 19530 21,483 23436 25380 27342 29295 31,248
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Diff etched width Vs Injection volume

Diff Conductivity (md-ft)
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Stage Type Flow Rate Volume Fl R Vol

t
_ (bpm) gal Stage Type 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
HCL 20 21483 VDA 20 45738
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Flow Rate Volume
Stage Type
(bpm) gal

Diesel 5 9770
PAD 20 4200
HCL 20 12,890
VDA 20 11,435
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VDA 20 11,435
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VDA 20 11,435
HCL 20 12,890
Diesel 20 10000
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Fracture length VS Scenraio surface pressure VS Scenraio Fracture conductivity VS Scenraio

(MD.FT)
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Table 1 Fracture Geometry Summary

Fracture Half-Length (ft) 780 Etched Half-Length (ft) 346
Total Fracture Height (ft) 165 Total Etched Height (ft) 167
Depth to Etched Fracture Top (ft) 13,706 |Depth to Etched Fracture Bottom (ft) 13,873
Fracture Slurry Efficiency** 0.16 |Avg. Fracture Width (in) 0.20
Table 2 Fracture Conductivity Summary
Avg. Conductivity** (mD-ft) 1,562.5 |Avg. Frac Width (Etched) (in) 0.085
Dimensionless Conductivity** 1.89 |Ref. Formation Permeability (mD) 2.4
Table 3 Fracture Pressure Summary
Model Net Pressure** (psi) 432 BH Fracture Closure Stress (psi) 10,515
Observed Net Pressure** (psi) 0 Closure Stress Gradient (psi/ft) 0.759
Hydrostatic Head*** (psi) 5,006 |Max. Surface Pressure (psi) 7,714
Table 4 Operations Summary
Total Slurry Pumped (bbls) 3,194.7 Primary Fluid Type 15%HCI
Pad Volume (bbls) 99.6 Secondary Fluid Type VDA10
Avg. Btm. Slurry Rate (bpm) 20.1 Max. Hydraulic Horsepower (hp) 3,781
Table 5 Hydraulic Fracture Growth History
Fracture Fracture Avg.
End of Step Tvpe Time Half- F;ae(i:tl:]rte Width at | Fracture '\g?gse;ul\:zt Slurry
Step # p1yp (mm:ss)| Length (f?) Well Width (psi) Efficiency
(ft) (in) (in) P
1 Circulation 46:31 0 0 0.024 0.016 0 0.00
2 Main frac pad 51:31 159 111 0.236 0.147 307 0.40
3 Main frac acid 77:05 354 134 0.403 0.214 427 0.30
4 Main frac slurry | 104:19 485 149 0.405 0.189 418 0.21
5 Main frac acid | 129:53 584 155 0.412 0.192 422 0.19
6 Main frac slurry | 157:07 672 160 0.420 0.196 427 0.17
7 Main frac acid | 182:41 747 163 0.427 0.199 433 0.16
8 Main frac flush | 194:36 779 165 0.428 0.200 432 0.16
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Table 6 Fluid Properties by Step

Step| Fluid Slurry Rate | Distance | Avg. Fluid Avg. Fluid Avg. Acid Avg. Etched
# Type (bpm) from Temperatur Viscosity Concentration Width
Wellbore e (cp) (% mass) (in)
(ft) CFh)
11 vbato 20.00 613.9 250 33.4 1.0 0.0
2 | 15%Hcl 20.00 611.1 21g 0.2 0.0 0.0
3 | vpba1o 20.00 600.5 248 33.4 1.0 0.0
4 | vpA10 20.00 553.2 240 33.4 1.0 0.0
5 | 15%HcCI 20.00 406.2 174 0.2 0.0 0.1
6 | 15%Hc 20.00 175.9 104 0.2 111 0.3
" | Diesel 20.00 27.4 & 0.6 0.0 0.3
Table 7 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 3341
Initial n' 0.714 1.000 1.000 0.660
Initial k' (Ibf-s”n/ft2) 0.017 1.297e-05 5.000e-06 0.004
Viscosity @ 4.0 hours (cp) 67.36 0.621 0.239 3341
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/min2) 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) 35.49 40.45 63.70 31.47
Flowrate #2 (bpm) 28.90 20.00 20.00 8.99
Fric Press #2 (psi/1000 ft) 74.92 145.1 150.0 50.06
Flowrate #3 (bpm) 57.80 40.00 40.00 17.98
Fric Press #3 (psi/1000 ft) 183.6 533.0 353.1 153.7
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Table 8 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) (psi/ft) (psi) (ft/min%%) (mD)
1 0.0 0.0 9,619 0.862 | 1.93e+06 0.290 | 3.444e-03 5.236e+00
2 [11,159.1 |11,159.1 9,619 0.839 | 1.93e+06 0.290 | 3.444e-03 5.236e+00
3 [11,764.0 [11,764.0 | 10,298 0.867 | 3.76e+06 0.306 | 3.055e-04 1.424e-01
4 |11,982.7 |11,982.7 | 10,279 0.838 | 3.05e+06 0.300 | 7.570e-04 4.645e-01
5 |12,555.5 [12,555.5 | 10,744 0.848 | 3.36e+06 0.311 | 3.084e-04 1.024e-01
6 [12,785.4 |12,785.4 | 10,949 0.839 | 3.24e+06 0.306 | 5.949e-04 2.626e-01
7 |13,327.9 |13,327.9 | 11,155 0.824 | 3.60e+06 0.305 | 3.286e-04 1.036e-01
8 |[13,749.2 |[13,749.2 | 11,852 0.862 | 2.19e+06 0.280 | 1.897e-03 1.250e+00
9 [13,760.3 [13,760.3 | 10,515 0.763 | 2.18e+06 0.279 | 1.676e-03 9.700e-01
10 [13,806.2 |13,806.2 | 10,601 0.767 | 2.16e+06 0.276 | 1.679e-03 1.001e+00
11 |13,839.3 [13,839.3 | 10,515 0.759 | 2.18e+06 0.279 | 1.693e-03 9.800e-01
12 |13,867.8 |13,867.8 | 11,702 0.843 | 2.02e+06 0.274 | 6.899e-04 2.079e+00
13 [13,907.2 |13,907.2 | 11,211 0.806 | 1.71e+06 0.276 | 2.960e-03 2.374e+00
14 |13,920.3 [13,920.3 | 12,099 0.869 | 1.80e+06 0.278 | 2.452e-03 1.728e+00
15 [13,928.5 [13,928.5 | 11,984 0.860 | 1.85e+06 0.282 | 3.015e-03 2.395e+00

Table 9 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 lteration

Backstress

Ignore

Heat Transfer Effects

Model

Acid Fracturing Model

Fracpro (Default)

Leakoff Model

Lumped-Parameter (Default)
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Table 10 Fluid Rheology Table- FRAC FLUID

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/ft?)
200 0.00 0.714 0.50 0.664 0.00 1.72e-02 0.50 2.29e-02
Table 11 Fluid Friction Table- FRAC FLUID
Case/Tub
elb Q1 PL | Q2 P2
(in)
1.995 3.8 59.3 8.6 (224.0
4.000 8.0 32.0 25.0 (103.0
Table 12 Fluid Rheology Table- HCL 15%
Temp n'[1] K'[1]
(°F) (Ibf-s”n/ft?)
80 1.000 2.90e-05
100 1.000 1.40e-05
160 1.000 8.00e-06
200 1.000 6.00e-06
260 1.000 5.00e-06
Table 13 Fluid Friction Table- HCL 15%
Case/Tube ID (in) Q1 P1 Q2 P2
1.380 1.0 160.0 2.0 400.0
1.610 6.0 800.0 7.0 1,000.0
1.995 2.0 100.0 3.0 160.0
2.441 4.0 100.0 5.0 140.0
2.764 15 20.0 8.0 160.0
2.992 6.0 80.0 8.0 120.0
4.000 8.0 40.0 20.0 120.0
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