PORE — Abnormal Formation Pressure
Detection and Estimation Model

PORE makes use of Pennebaker plots to determine
formation pore pressures from seismic stacking velocity
data. The program calculates formation depth, average
velocity, interval velocity and 500-ft travel time based on
two-way time and RMS velocity input.

PORE presents various time versus depth tables for
identifying abnormal pressure sequences in which seismic
velocities deviate from normal compaction trends. These
results allow more accurate selection of casing-seat depths.

NOTE: Computer screens within this PDF document may ]
appear slightly distorted. This is due to limitations in the Slide
Adobe Acrobat Viewer when displaying graphics. To clearly

view details in the graphics, zoom in or print the document. 10f13




PORE - Pore Pressure Prediction Model
File Uklities Help
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Project | [nput D ata Pennebaker Cutput Graph Output T able

Project File: |E:hME|hF'DHEhF'meT est 572

Compary: |Giant (il Carpaoration

Project Hame: |5-3n:ti|:|n 40 Development

Wwiell |Hazelnut H-34

Field: |Gulf of Mexico

1d40d

Lacatiar; |Elff3h|:|re Laouiziana

Drate: |Septem|:n3r 2005

Cormnments: |.u'-‘«|:nnu:nrma| preszures are a real problem in thiz field.
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PORE is a user-friendly software package with a variety of
powerful features. The first input screen, the Project page, stores
documentation to identify specific clients, wells, fields, etc. Slide
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Most methods for detecting and estimating abnormal formation
pressures are based on the fact that formations with abnormal
pressures also tend to be less compacted and have a higher porosity
than similar formations with normal pressures at the same burial depth.
Thus, any measurement that reflects changes in formation porosity also g4
can be used to detect abnormal pressures. 3 of 13
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Froject | Input Data Pennebaler COutput Graph Output T able

[w Lithalogically Compensated Pennebaker Plat
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Calculate
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The first two columns on the Input Data page are input from seismic
data. The other columns are calculated based the first two columns of
data. The output can be compensated for changes in lithology if matrix Slide
velocity data are available. 4 of 13
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After data are entered, go to the Pennebaker page to see the results. This
type of plot rapidly highlights interval travel times that deviate from the
normal trend. This deviation may be caused by abnormal pressure zones siide
or changes in lithology (uncompensated, compensated, or both). 5 of 13
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A normal 9-ppg gradient line along with several overpressured
baselines are superimposed on the transit times in the Pennebaker plot
to help you gauge the degree of overpressuring that may be present.

1d40d
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Manual Fit can be used to precisely position the mud-weight curves
laterally (left to right). The slope of the fit can also be adjusted.
Alternatively, Auto-Fit can be used to let the computer calculate the Slide
least-squares linear fit to the data. 7 of 13
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Additional output is presented on the Output Graph page for
evaluation in four tiled windows. These include Two-Way Time vs.
Depth, Average Velocity vs. Depth, Interval Velocity vs. Depth

and RMS Velocity vs. Depth.

1d40d
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Froject | [nput Data Pennebaler | COutput Graph | Output Table Gradient
Step for 2way | RMS | Matix | Average | Interval | GOOMt | LCEOO | =]
{* Depth D'[E;lt:']th Time Yelocity | Welocity | Yelocity | Welocity Travel Travel
™ Time [rmz) [ftfz] [ftfz] [Ftsz] [Fts=) Time Time
1 0.0 0.0 37730 90000 39370 39370 254,10 1873
Step 2 RO00 2236 42751 90000 42657 43902 230.5 163.9
10 3 | 10000 4223 47395 90000 47181 B0935 196.6 1299
25 4 | 18000 S92 EOBZ1 90000 RO223 R9797 167.4 1007
A0 5 | 20000 7124 BFI3S 150000 5RRS.E 83666 119.8 798
a0 5 25000 8365  G19656 100000 59726 847349 119.8 R9.8
=5l 7 | 20000 9693 B3209 100000 B1F21 7ITL4 136.1 761 U
200 g | 28000 10940  BEOZ0 100000 B394E 79905 125.3 B3 o
g | 40000 11941 E9300 300000  BRE1E 92079 110.2 90,2 >V
10 | 45000 12874  FOBGS 300000  G938.0 108417 93.3 733 T
11 | 50000 13598  G354.4 300000 795 137786 726 526
12 | 55000 14296  B9471 300000  7E837 141263 70.8 50,8
12 | ROOOO 15014 BE90.0 300000 79838 141244 70.8 50,8
14 | 65000 15756  GBOS3.5 300000 82423 136965 731 53.1
15 | 70000 16417  GBO21.6 300000 85239 149367 E7.6 A7
16 | 75000 17007 B31.1 300000 89167 17024.9 Fo.8 0.8
17 | 80000 17616 53952 300000 90793 1E5R1.G E0.4 40,4
18 | 85000 18107 58036 500000 93835 191059 53.7 M7 -
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The Output Table page displays all results numerically. These can be
printed and saved to a file for exporting into other applications.
Slide
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The Gradient page displays pore and fracture-pressure gradients.
Fracture-pressure gradient can be calculated based on either
Pennebaker’s or Eaton’s correlation. These results can be printed
and saved to a file for exporting into other applications.

1d40d
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[tz M}'EUEtDI’I’I QK | EEIT'IEE-" | uﬂdD Al |
(aroup M arme Selection Format =
1 Dlimenzion Length [ft) - [ o
2 Diameter/ Thickness (ir] - [.##4d
3 Mozzle Size [1/32in] -
4 Choke Size [1/B4in) - 0
] Tranzportation Distance (rni] - O#
5 Area [Ft2] - [H#H
7 Crosz Sechon [In&) - [.#H
g Fluid Y olume (bbl) - 0f U
q Fuel Yalume [gal) ~ 0. @)
10 Solid Vaolumne [ft3] ~ 0 J
11 Curnulative Praduction [M5STE) - 0# rm
12 Stroke Dizplacement [gal/ztk) - [.#H
13 G as Volume (PR 2 - Of
14 Speed Welocity [Ft/rrir) - [.#H
15 Trip Speed [ftArir) - -
Save Save Az Prirt English Metnc Other...
Units for input and output displays are easy to select and customize.
Choose between the default metric or English systems, or a custom
combination of units. Custom systems are saved and automatically Slide
recalled in future sessions. 110f13
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E PORE uzesz Pennebaker plots to determine formation pore pressures
from seizmic stacking wvelocity data. A Pennebaker plot compares depth
versus velocty on & loglog scale. With logarithmic scaling, the normal shale
velocty (tranzt time) compaction trend should roughly fall along a straight
lime. Any divergence (velocty changes) fram thiz normal compaction line in
zhales may be an indication of undercompaction and overpressuring.

Pennebaker Plot
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it zhould be noted that major lithological changes can alzo creste large
velocity changes that are not related to overpreszuring, and the Pennebaker
technigue should alvways make best use of all available geological data and
previous experience to constrain the interpretation. Based on numerous well
calibrations from various areas, it iz known that the degree of
overpressuring is directly proportional to the amount of velocity departure
from the normal bazeline. The primary purpose of the Pennebaker plot i

A comprehensive On-Line Help System is also provided. Tips on
program operation, program structure, and basic theoretical
background are immediately available at the click of a button.

e
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Thanks for your interest in PORE

For more information on Maurer Software by Petris,
email:
sales@petris.com

or visit us on the web at
www.petris.com

PETRIS

MAURER SOFTWARE is a mark of Maurer Technology Inc., used under license. 13 of 13



