Unconventional Reservoir Fracture Design
Using FRACPRO

Neill Northington
Matt Conway

Enhanced fracture design FRACPRO>®
A CARBO business



Workflow

— 3 Optimize

Enhanced fracture design 2 FRACPRO>®
A CARBO business



Design

NC Azimuth -
]
26 311.51
27 275.24
33 267.1 £ [ -
5 267.49

‘oooHSososRoRoRoe0000Y
N
b
-
o
A
&

s5e @236

10050
TO Lat: 17,048 MD 10,632 TVD Final
Spud Date: 111162011

Siiing sieeves @

Linc Top @ 10015°
KoP 10,080
S —

To@ 17088

ST 1168, P10 LTC @ 16569

Enhanced fracture design FRACPRO>®

A CARBO business




Design

MD MNC AZimuth -

26 st 1 * Import wizards and copy/paste functionality
27 275.24 .
for well survey’s and completion data.

.33 267.1
.5 267.49
. 56 233.74

‘8 3es st M — All perfs go into same file
303 .31 43,46

331 .31 38.11

I
0
106 0
0

0

0

0

0

0

0

0

358 0.25 40,33

0

0

0

0

0

0

1

0

0

0

134
162
194
221
249
276

m

386 .25 6.99
413
440 . .
> i’ = 468 . 3]. 26? . EE Liner Length: _ §
“1(495 .44 120. 386 Linec Hangers  Packer Pl Hanger System

522

| ||564
591

Set 10,015
.7 126.7 -

|

0z 129.7 Mechanical packers @ 1 16,901 13,828
- g B 1 1 1

94 154,21 P 75

- ) 574 41

619 95 160, 97 P or
646 88 148.43 o

—_— - Ll ¥ o 160 1 996

Releass

Survi 9-5/8" 36#, J-55 @ 2306' Sliding sleeves @ 1 ,800 13,641

Production Casing: 7" 29%, L-80 0%-6423' 2 425 13,266

7" 328, HCL-80, 6423' - 7990" B 093 12,934

H
8
2

I

X 2
7" 328, HCP-110, 7990 - 886" . 719 1 X

7+ 298, L-80, 8886' - 10650 s 388 1 12,225

5, ,016_ 15 11,892

| LinerTop @ 10015 0 ,684_ 16 11,514

KOP 10,050 8 ,349 17 11,182

\ 9 974 18 10,853

7@ 10650

\ R
SR REELEEELRRBRRRDY,

Enhanced fracture design FRACPRO>®

A CARBO business




—= —=Sa—= ==~ ® |mport wizards and copy/paste functionality
for well survey’s and completion data.

— All perfs go into same file

* Full Log Analysis toolkit to transform raw log
files into an earth model.
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Analyze

® Load pumping data into
FRACPRO

— All data can be loaded into
single inp
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Analyze

Fracpro 2014
Hydraulic Fracture Analysis

e Loa d p um p | ng d ata | nto Date: Wednesday, October 08, 2014

Well Name: South Texas #4

Location: Gonzales County, TX
Formation: Eagle Ford Shale
F RAC P R O Job Date: 4/10/2023
Filename: Fracpro Oil - South Texas #4

— All data can be loaded into Treatment #1 (11998 - 12148 ft)
single inp T ——

Propped Half-Length (ft) 346
Total Fracture Height (ft) 194 | Total Propped Height (ft) 176
Depth to Fracture Top (ft) 5987 |Depth to Propped Fracture Top (ft) 6006
. . Depth to Fracture Bottom (ft) 6182 | Depth to Propped Fracture Bottom (ft) 6182
R u n m O d e I a ga I n St a Ct u a | d a ta Equivalent Number of Multiple Fracs 4.0 |Max. Fracture Width (in) 0.63
Fracture Slurry Efficiency™ 0.42 |Avg. Fracture Width (in) 0.35
Avg. Proppant Concentration (Ib/ft?) 1.68
* All values reported are for the entire fracture system at a model time of 93.10 min (end of Stage 11 Shut-in after Main frac flush]

** Value is reported for the end of the last pumping stage (Stage 10, Main frac flush)
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Analyze

® Load pumping data into FRACPRO

— All data can be loaded into single inp
®* Run model against actual data

® Start model calibration with Analysis Tools
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Analyze

®* Import Microseismic
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Analyze

® Load pumping data into FRACPRO

— All data can be loaded into single inp

®* Run model against actual data

® Start model calibration with Analysis
Tools

®* Import Microseismic

® Finalize Calibration
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Optimize

® Improve FcD values by adjusting proppant schedule
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Optimize

® Improve FcD values by adjusting proppant schedule

® Evaluate effect of stress layers that can alter fracture height growth
— More Rate?

— More Viscosity?
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Optimize
®* Improve FcD values by adjusting proppant schedule

® Evaluate effect of stress layers that can alter fracture height growth
— More Rate?

— More Viscosity?

* Examine the potential issues of over flushing
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Thank you!

QUESTIONS?
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