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What’s in This Release

The 2012.0.0 release of Discovery™ and Discovery™ on OpenWorks® software is synchronized with
OpenWorks® 5000.8.0.0, which can now utilize Windows 7 64 bit operating systems. It also provides
defect fixes that address issues, improve performance and simplify use.

To go directly to the new features, defect fixes, known issues and system requirements for the Discovery
application, click on the blue links below:

New Features
Fixed Issues
Known Issues

System Regquirements

An Introduction to the Discovery 2012.0.0 software release is also provided in this document.
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Introduction

GeoGraphix is pleased to announce the release of the Discovery™ and Discovery™ on OpenWorks®
2012.0.0 software.

This release is focused on integration with the OpenWorks 5000.8.0.0 software and contains many im-
provements to the performance and stability for Discovery on OpenWorks (DOW) on this platform. This
guide provides information on what to look for in this release and will help you get the most out of Discov-
ery 2012.0.0.

Important information regarding system requirements, installation, new improvements, and valuable re-
sources that will allow you to get the most out of the Discovery™ 2012.0.0 release is included in this vol-
ume.

Note: If working in a network environment, in order for all computers to work together on shared
projects, ALL computers (clients and servers) must be updated to the same version of the soft-
ware. It is intentional that computers with different versions of GeoGraphix software cannot and
should not be connected with each other.

The Discovery 2012.0.0 release contains the following products:

GeoGraphix® Discovery™ 2012.0.0 is our integrated product suite that incorporates shared data man-
agement and geological, petrophysical, and geophysical interpretation tools. It utilizes a Sybase (GXDB)
database in Discovery mode, or accesses the OpenWorks/SeisWorks (Oracle) database in Discovery on
OpenWorks mode. The Discovery tools consist of the following:

Geological Suite
DataManager™ includes ProjectExplorer™, Coordinate System Manager™, WellBase™,
SeisBase™, QueryBuilder™, LandNet™, LeaseMap™, and ZoneManager™.
e The GeoGraphix Discovery and Discovery on OpenWorks project and data manage-
ment engine

GeoAtlas™
e The map display and montage environment working on ESRI MapObjects

IsoMap®
e The gridding contouring engine, featuring 10 powerful gridding algorithms

XSection™
¢ Afully integrated geological interpretation tool

Prizm™
¢ An interactive petrophysical and log analysis system

Discovery™ smartSECTION® with Discovery FrameBuilder™
e The next generation cross section and mapping tool for complex structural and se-
guence stratigraphic analysis

Discovery™ 3D
e The advanced 3D scene viewer that uses the most recent video and X-Box tools to
display Seismic and Geologic data in three dimensions
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Geophysical Suite
SeisVision™
e The SeisVision comprehensive 2D/3D seismic interpretation system, which also in-
cludes a dynamic real-time link to SeisWorks/OpenWorks™
pStaxX™
e The post stack processing module for enhancing seismic character and detecting
anomalies related to geologic features
SCAN™
e The patented semblance calculation for enhanced fault interpretation

Seismic Modeling
LogM Advanced Synthetics™
e The Geophysical application used for interactively editing well logs and evaluating
synthetic trace character response
LogM Modeling™
e The 2D forward seismic waveform, ray tracing and structural modeling tool to predict
seismic response away from the well
STRUCT™ Model Entry
e The comprehensive forward seismic structural modeling tool that is used to deter-
mine the seismic response of complex geologic structures in areas where there is lit-
tle or no well control

Landmark Connectivity
Discovery™ on OpenWorks®
o Enables the Discovery tools to access OpenWorks and SeisWorks projects, and uses
the OpenWorks and SeisWorks data within the Discovery framework

Xchange Tools
WellXchangePlus™

e Transfer well information to or from two Discovery projects, or between Dis-
covery and OpenWorks

SeisXchange™
e Transfer seismic data between SeisVision and SeisWorks

GridXchange
o Transfer of map point sets and grids from Discovery to OpenWorks

Note: SeisBase, LandNet, LeaseMap, LogM ModelBuilder (LogM Modeling), and LogM Well Editor
(LogM Advanced Synthetics) are not available in the current version of Discovery on OpenWorks.
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System Requirements

On the following pages, you will find hardware and software system requirements tables for this release
of Discovery and Discovery on OpenWorks:

e Discovery Workstation

e Discovery Project Server
System requirements can vary considerably, depending on your computing environment and software
objectives. Please contact your Sales Representative or Customer Support if you have questions or need
more information about system requirements.

Important Notes:

e Clients using Discovery on OpenWorks must upgrade to OpenWorks 5000.8.0.0 and
SeisWorks 5000.0.3.2

o Please also refer to the GeoGraphix Customer Support Portal
(http://icss.lgc.com/CustomerSupport/CustomerSupportHome.jsp) for up-to-date
information on system requirements for all GeoGraphix products.
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Discovery Workstation & Laptops

Operating System Requirements

Supported Operating ||[RAM

CPU
System
Windows® 7 Professional x64
Or .
Windows® 7 Enterprise x64 g gg Minimum ted gir;?:rrr;éleglszalsrzg()lra:;ter
or recommende

Windows® 7 Ultimate x64

Windows® XP Professional 64 (|2 GB Minimum Pentium 4 x 64 class or better
SP2 4 GB Recommended Dual processors/cores
Notes

Note 1 — Current service pack versions are listed. We recommend using the latest Microsoft service
packs and security patches.

Note 2 — Actual available RAM on 32 bit platforms will generally be less than 4 GB due to OS limita-
tions.

Graphics Hardware Requirements

Application Support  ||Required Operating System Required Graphics Hard-
Level ware

All Discovery Applications in-
cluding Discovery 3D

DirectX 10 (see note 2) or DirectX

Supported Windows® 7 11 capable hardware

Discovery Applications except
for Discovery 3D All Supported All Supported

Notes

Note 1 — Microsoft DirectX End-User Runtime (August 2009) is required to run Discovery 3D.

Note 2 — To run Discovery 3D, it is recommended that an NVIDIA DirectX 10 compatible card be used.
Other DirectX 10 compatible cards that support “Compute Shader 4.0” should work but have not been
tested. Windows Vista requires SP2 or later and the Platform Update for Windows Vista. Installing this
update enables selected DirectX 11 technologies on Windows Vista. Both Windows Vista and Windows
7 systems may need to install the latest display drivers for the hardware.

Additional Requirements and Recommendations

e DVD-ROM required for media install. Download install available through Landmark Software
Manager (LSM).

o DCOM configured to allow remote access. Only necessary if sharing projects.
e Microsoft .NET 3.5 SP1 runtime required.
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Discovery Workstation (continued)

Optional Software Requirements

For spreadsheet import utility in

WellBase, SeisBase, and Excel 2003 or 2007
LeaseMap
For Selected Help files Adobe reader
OpenWorks for Windows 5000.0.8.0 — Basic or Full (recommend-
For Discovery on OpenWorks, ed) Install available on LSM.
GridXchange, SeisXchange (See Notes below) and SeisWorks 5000.0.3.2 (for seismic work-
flows)

For ESRI georeferenced images
and ESRI CAD file import in
GeoAtlas

ESRI ArcGIS Runtime Engine 9.3.1 or 10.0, SP3 (found in the Dis-
covery 2012.0.0 Third Party Install)

To use the LOGarc™ feature the LOGarc™ Version 3.2.1.00 soft-
For LOGarc™ Version 3.2.1.00 ware must be downloaded from IHS LogTech Canada, LTD and a
access in smartSECTION valid account must be in place. You must have administrator rights
to the computer on which you will load the software.

WellPlanning for Discovery 2012.0.0 (contained within the
For TracPlanner Xpress in Dis- DecisionSpace 5000.0.3.0 install, which is available on the LSM).

covery Oracle Express Client or Oracle 10g Client 10.2.0.4 (32 bit)

The OpenWorks Full install requires Hummingbird Exceed. The Oracle client installation in use with the
OpenWorks Full installation requires that the “Administrator” option be selected. The “Administrator” op-
tion type includes the SQL Plus and the Oracle Database Utilities components, which are needed to run
Discovery on OpenWorks, as part of the total OpenWorks package.

Hummingbird Exceed is not required for the OpenWorks Basic install. If OpenWorks Basic installation is
used, the Oracle client installation can use the “Administrator” option, which will include all of the needed
components. Or, the Oracle client installation for the OpenWorks Basic installation can use the “Custom”
installation type. However, with this install type the following components must be installed:

e Oracle Database Utilities 10.2.0.1.0
e SQL*Plus 10.2.0.1.0
e Oracle JDBC/THIN Interfaces 10.2.0.1.0
e Oracle Net 10.2.0.1.0
After these Oracle components are installed, run the upgrade patch to Oracle 10g 10.2.0.4 (32 bit)
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Discovery Project Server

Operating System Requirements

Supported Operating RAM CPU
System

Windows® Server 2003 Stand- Pentium 4x64 class or better
ard x64 or 4 GB Minimum
Windows® Server 2003 Enter- || 16 CB Recommended
prise x64 Multiple (2-4) processors/cores
Windows® Server 2008 R2 Pentium 4x64 class or better
Standard x64 o 4 GB Minimum
Windows® Server 2008 R2 En- || &16 GB Recommended
terprise x64 Multiple (2-4) processors/cores

Notes

Note 1 — Memory recommendations beyond 4 GB are only beneficial when running large (>2 GB)
cache sizes for the database engine.

Note 2 — Client applications (e.g. WellBase) are not supported on server OS versions.

Note 3 — Current service pack versions are listed. We recommend using the latest Microsoft service
packs and security patches.

Additional Requirements and Recommendations

¢ DVD-Rom required for media install. Download install available.
e DCOM configured to allow remote access

Server performance is subject to a large number of variables. It is impossible to give specific recommen-
dations here, but these are some guiding principles to use. In general, multi-user performance of a
GeoGraphix project server is best when the server is dedicated to GeoGraphix and not shared with other
applications, especially database applications. In addition, consideration should be made for the number
of GeoGraphix users and the size and number of concurrently accessed projects. At some point having
multiple project servers becomes a better solution than having all users on one server. Generally, some-
where between 10 and 20 users is when a second server might be suggested.

Networking

Networking performance depends on the number of users trying to access a server simultaneously as
well as the bandwidth requirements for those users. Recommendations for server bandwidth typically
specify server connectivity at a higher bandwidth than an individual user. For instance, users running at
100 Mbit should be accessing a server running on a 1 Gbit backbone. If users are at 1 Gbit, consider run-
ning multiple 1 Gbit connections on the server.
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Discovery Project Server (continued)

Database Cache

A large database cache is an important factor to consider when dealing with multiple users accessing
large databases. A cache size of up to 1.8 GB is available using basic database startup settings. Larger
cache sizes are available but these require special configuration.

Storage

A great deal of Discovery's access patterns on a server deal with file I/O. Database access, raster images
and seismic data are examples of files that benefit substantially from a fast disk sub-system. Server envi-
ronments also place a high importance on data integrity and reliability. At a minimum, consider using a
RAID 5 (striped with parity) array. As the size of disks increase, you may also want to consider a hot swap
drive and/or RAID 6 (striped with dual parity). Using a controller card with its own cache can also help
improve performance.

Network Attached Storage (NAS), Storage Area Networks (SAN), and Other Non-
Windows Storage Solutions

There are two typical methods used for accessing external storage devices from a project server; iSCSI
and CIFS.

e iSCSI allocates a block of storage on the external device and makes it appear to be a physical
disk on the project server. This has the advantage of a 100% compliant file system. However
since the external device sees the allocation as one big file, it makes backup and restore of indi-
vidual files using the external device's capabilities problematic. Standard backup and restore from
the server still work.

o Using CIFS for external storage devices depends greatly on the vendor’s implementation of the
CIFS protocol used by the Windows platform. In general, a 100% compliant implementation of
CIFS for a performant system is required. In particular, vendor's implementation of the "File
Change/Notify" functionality has been problematic. Devices based on Windows Storage Server
should be 100% compatible since it shares its components with Windows. Implementations
based on UNIX/Linux are where problems occur due to the fact that the kernel level support is not
there.
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Compatibility with OpenWorks Software

The Discovery™ on OpenWorks® (DOW) software directly links a Discovery™ application to the data in
an OpenWorks® project, and provides a shared project environment for interpretation applications.
Landmark Software has delivered the OpenWorks and DOW software for Release 5000 and will continue
to provide updates and enhancements to these products. When planning your uptake of Release 5000
and verifying your workflow, you should consider version compatibility between the OpenWorks software
and the Discovery on OpenWorks software.

In the Compatibility Table below, the table indicates the level of compatibility of previous releases and of
upcoming scheduled and planned releases. This table will be updated as new releases are planned. The
objective is to provide closely coupled compatible versions of the software to allow you to more easily
take up current releases.

LMKR performs full release testing for those combinations indicated as Release, R, in the table, but may
not exercise full release testing on other version combinations. For these iterative releases, LMKR
performs compatibility testing between the OpenWorks and DOW software (indicated as Compatibility, C,
in the table). See the table below for the level of testing for each version combination. Although LMKR
does not anticipate any integration issue, it is recommended that customers also verify compatibility in
their own environment.

LMKR supports the versions listed as Release in the table. However, while LMKR has completed
compatibility testing, LMKR/GeoGraphix Support may not be able to fully support the versions listed as
Compatibility in the table. When requesting support for a Compatibility environment, LMKR/GeoGraphix
Support works on a best effort basis to troubleshoot any issues, and if an issue needs additional
attention, LMKR/GeoGraphix Support reports such issues to LMKR Research & Development.
LMKR/GeoGraphix Support cannot guarantee any resolution service levels associated with issues from a
Compatibility environment.

Combinations which have not been tested, either in the full release or in a compatibility environment, are
indicated by U (untested). P indicates the indicated versions are probably incompatible, as the
OpenWorks version has a newer development kit (devkit) than that of the indicated DOW version. Blank
cells in the table indicate that OpenWorks and Discovery are incompatible and will not operate together.

For the most current version of this information and an overview of suggested compatibility test paths
please refer to Landmark Graphics Technical Support Solution Document 170465.
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Compatibility Table

Discovery on OpenWorks

OW License 5000 | DOW License 5000.02 DOW License 5000.01

Discovery Version  2012.0.0 5000.0.2.5 ' 5000.0.2.1 5000.0.2.0 5000.0.1.1 5000.0.1.0

OW 5000.8.0.0 R

OW 5000.0.3.5

OWw 5000.0.3.0

OWw 5000.0.2.9

OWw 5000.0.2.8

cl|lc|c|o]O
jc|c|lo|=x
|jc|c|=o

OW 5000.0.2.7

OW 5000.0.2.2 R

OW 5000.0.2.0

OW 5000.0.1.7

OpenWorks Version

OW 5000.0.1.6

OW 5000.0.1.5

OW 5000.0.1.4

c|cl(o|jo|mm|oO|T

OW 5000.0.1.2

OW 5000.0.1.1

OW 5000.0.0.3 R P

Legend

R = Release level full testing

C = Compatibility level basic testing

U = Untested

P = Probably incompatible since OW and Discovery are running different OW devkits

A blank cell indicates that OW and Discovery are incompatible

10
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New Features

This section contains a brief description of the exciting new features included in the 2012.0.0 release.

GeoAtlas

Layer Selection Bar Enhancements

The Layer Selection Bar in GeoAtlas has been improved so that you can now access the entities and
entity renderers for each layer on the map. This feature makes Bubble Mapping, Thematic Mapping, and
Proportional Pies access a one click operation. It also gives you the ability to turn on or off individual
entities quickly.

Layer Display Attributes Button Up and Down Arrows

A\

Layers selection button —lge g Lavess .g

o @5 vielteade.TD

-
Levels: ; Qg‘ Powoer Grid
- @22\ Powder Culture
Layer L o @3 A wes

|l % @ A Posted Text

__'___.--"'"-‘ - @ & Straight hole vell
| _— M A Automatic Label
WA B Entity

Renderers ] ‘P Bubble Symbols
Wi & Thematc

I— & Propotonal Pe

Entity Types

The Context menu produced by a right-click on any layer has also been expanded to include a command
to make the selected layer the Active layer on the GeoAtlas view.

Layer Display Attributes...
Export to ESRI LYR...

Remowve Layer

Update Layer

Properties

11
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Quartering Tool

The Quartering tool is new to the 2012.0.0 version of GeoAtlas. This tool is designed to help in the
planning of horizontal wells. When a section is selected you have the option of quartering the section and
automatically identifying a bottom hole location at the center of each 160 acre parcel. The tool has the
capability of quartering the 160 acre parcels into 40 acre parcels and placing a potential bottom hole
location at the center of each 40 acres. The 40 acre parcels can likewise be quartered into 10 acre
parcels with a potential bottom hole location at the center of each parcel. There are also controls to
select a specific parcel within the section.

Quarters

Q1 Q2 Q3 Save Well ID Well Name Well # Latitude Longitude Nerthing Easting o
1 |NO | 1319450347 | NW NW 1 44 158277 | -105.380675| 4889306.65 | 459560.047

I @n 2 |NO L= || 1319450348 | NE NW 1 44158286 |-105.375536| 4889305.71 | 469971.047 |-
3 |MO || 1319450348 SW NW 1 44 154652 | -105.380623| 48858905.15 | 469561.953
4 |ND || 1319450350 | SE NW 1 44 154672 | -105.375453 | 4885904.37 | 469972.607
W2 C E2 5 |NO ||| 1319450351 | NW NE 1 44158254 | -105.370356| 4889304.76 | 470382.054
[ oW I[ o2 ” oE ] § |NO ||| 1319450352| NE NE 1 44 158302 |-105.355256| 4889303.81 | 470793.054
7 |MO || 1319450353 | SW NE 1 44 154882 | -105.370353| 4388903.59 | 470383.253

: |[Clear” = ] & MO || 1319450354 | SE NE 1 44 154692 | -105.385223| 4588002 81 | 470793906 | _

Options ][ Save ” Cancel ” Help

When bottom hole locations have been identified, they can be saved to the WellBase database.

Tick Marks on Closed Contours

You can now show tick marks on closed contours to indicate changes in slope direction.

Contour Ticks : 550
50 Tick Direction
Length Meters N
(@ Inwards
. 100
Spading FEx=s ) Outwards
Weight 2 - ) Both
() None
coor (I -
0K I [ Cancel ] [ Help ]

Click on a closed contour then right-click and open the Contour ticks dialog box from the Set Entity Value
menu command. Use that dialog box to define the tick marks on closed contours.

12
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Hyperlinks in GeoAtlas

Hyperlinks or URL connections can be attached to individual wells or the project using the Document
Library feature on the WellBase Bar in the WellBase application. When a URL is attached to a well it
can be accessed in GeoAtlas using the Data Attributes dialog box.

Data Attributes =]
Sekeched lems: Albibutes:
i hle s Param Value | =
Total Depth Subsca -10576
URL Sl nmefiler0l/H DM EAL PG
LURL fils:MC: /085 Data'llpdate dat
URL e e
-

Hode Atributzs:

fooy | [ Dk | [ o | [ Hep |

URLs must be attached to wells on a layer using the Post Hyperlinks option during layer creation. When
a URL is attached to a well it can be accessed by highlighting the well, right clicking and selecting Data
Attributes from the shortcut menu.

Support for ESRI ArcGIS Engine 10 Runtime

Starting with this release Discovery supports the use of ESRI ArcGIS Engine 10 Runtime.

ArcGIS Engine 10 Runtime and Service Pack 3 must be installed before installing Discovery 2012.0.0.
You will need to uninstall older versions of ArcGIS before you can install ArcGIS Engine 10 Runtime.

GeoAtlas will still support ArcGIS Engine 9.3.1, ArcGIS Engine 9.3.3 or ArcGIS Desktop version 9 or
higher. If you wish to use an older version of ArcGIS do not elect to install ArcGIS Engine 10 before
installing Discovery 2012.0.0
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DepthReqgistration

Import PETRA (LIC) Depth Registration Files
Starting with this release you can import depth registration files in *.lic format. The .lic format is PETRA®
depth registration format that can be associated with .tif image files.

The Import dialog box is accessed using the File > Import >> PETRA (LIC Files).

J#] Import PETRA Depth Registration Files [

@ Import only the selected files Import all files in the directory
Path: | C\ProgramData\GeoGraphix\Projects\C | White Horiz Demo Browse.. |

Files to be imported

[C] Copy image files to the Project CurveData folder

[ Cancel |[ Help |

h

With this format a .lic file is generated for each log type in a well. Every .lic file is associated with a .tif
image. A tifimage may have more than one .lic file associated with it.

14



Discovery™ 2012.0.0 Software Release Notes

Coordinate System Manager

New Datums
New Datums have been added in Coordinate System Manager 2012.0.0.

Note: It may be necessary to open Coordinate System Manager once before these datums become
available for creating new projects.

Import ESRI Projection File

In Coordinate System Manager 2012.0.0 you can import an ESRI .prj file to create a custom coordinate
system in Discovery. The custom coordinate system can then be used when creating a new project in
Discovery.

EE Seliect the File to Import into Folder: United States [
CI) o0 = Promt » Powier » AW~ Serraties P
Organize = Mewe fodder - i &

o o Hame Date modifed Type

B Desitop 0-402-Posted Ted.prj /252011 145 PM
& Downlosds | 2000-10-Sarsight hole wellpo G/ 145 PM . PRIFie
& Recent Places 2000-102-WellPsd.pij 11145 M PRI
s Librames

< Documents
o' Music
= Pictures

E Videos

M Computer
&L Locsi Disk {3

ca New Volume (D)

= £l (]} L]

File pame:  2000-10-5traight hole wellpr » |ESRIProjection File -

:ﬂpm }'J _- Cancel i
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Discovery 3D

Display of Tops

Starting with the 2012.0.0 release you can display and annotate the intersection of tops at the well bore.
£ Discovery 3D - Powder - <Untitled> EmE

Fite View Tools Help

n < El SNTY e 4 X: NAY: NA Depth: NA Time: NA

The tops initially appear as discs at the intersection point. The thickness, color and lithology fill can also
be displayed.

well Bore 5 ismic | Logs | Formations - Display
N Label Parameters:
Transparency : o
(Load - Radius: 10 V| Show Label
Load Tops: Observation [:] CSPG “
[Remove Tops:| Numses DFCL | [ show Lithatogy Fonts [ ArommosFro ] EanE 1 -
= ize: z
Soue Zocon
DSND Thickness Option:
Use Active DTD o
Strat Column - = Horizontal Position:
ERV"
e Top To Top
Variable Vertical Position:

Controls on the Wells page of the Data Selector allow you to annotate the tops, change the thickness of
the discs or show lithology fill from one top to the next.
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SmartSECTION

Display Cumulative Volumes on Cross Sections

Cumulative Gas, Cumulative NGL, Cumulative Oil, and Cumulative Water options have been added to
the Available fields list on the Digital Header page of the Cross Section Display Preferences dialog
box.

& Cross-Section Display Preferences [———

| Viedls/Logs | Layout | Sudaces | Fauis | Dispey Options | Dickal Heade | Mamgria

Cigttal Headers

7| Oraw Digital Headers Feation <Well Symbal= o displey postings
abarve and below wall symbel

(] Draw Well Symbol with height: 0.5000| in Foaition <wall F %0 diaplay poatings

below the well.

Porgil bla fiekds: Selected fislds:
Stemnate 10 - “Crmss Sectian Vel Murber: A
fiea | el Spmbal >
Classification <\Well Footer= v

Commar Wizl hizma

Comp Dabe

Comg 1 |
Courty e
Cumulzlive Gz

Cumulsiree HGL 4
Cumulgitva O
Cumulstive Wabsr . §
Dt Db H

Dtum Bav '—I [L.ubda.. 1
[Cisium Type

Disirict

Fiald

Fmet TD

Foatage il

m

‘el docter justification: Certsr

| Res=t Zoom Factor l Ok J | Canc=l I Apphy | Heip

These new options can be selected for display either at the top or bottom of wells on smartSECTION
Cross sections.
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Normalization of Type Logs

Two slider bars have been added to the Tie Points page of the smartSTRAT Options dialog box.

& smatSTRAT Options

E=SE=R =

Main | Ti= Points | Line of Section I Curves | Display | Horizontal Panel | Vertical Panel I Drilling Targets |

20 Dip Surfzce Model Tiz Points

VS Dip Fault Lacked
-524.538 | | 0.000 [l

Selected Point
Dip: J
Fault:
* | Type Log
Selected: 42251314510000 - <20 Horizontal Line> -
Calbrate
Scale: | i
Offcet: B 0.000

Type Log
42751314510000 - <20 [T

Narmalize

Multiplier:

Shift:

Type Logs display distance above/below wellbore: 500

Display Type Log

0000 << Model Dip|

| Clase | Help |

Using the Multiplier control, you can edit the log scales by stretching or squeezing the log scales in the
Vertical panel. The Shift control will move the type log right or left in the Vertical panel.

Dynamic readout of LWD Curve

A check box has been added to the Horizontal Panel page of the smartSTRAT Options dialog box that
allows you to display the recorded log value of the logging while drilling log at the cursor position.

@ smartSTRAT Options

[ |t

Shaw Curve Model
[ Corelsfion Cune 20 Dip Surface
[#  Predicted Curve 20 Dip Surface
O 1wocune Log Curve Well Geametry
[# WD Curve ‘WellSare Survey Geometry

Calacted Curve Otiznz

Show WS Value at Cursor Position

Main | Tie Paunits | Line of Section | Curves | Digy Hosizontal Pare| | Westical Panel | Drilling Ta
P Lz

.

|7 Show Fault Vialue at Cursor Position

Simple: Transgarency Errar

Add

I Sheww Dip Value at Cursor Position

[ [T Show LWD Curve Yakee at Cursor Position >

Clase |
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Offset Horizon

You can now create a horizon on the smartSTRAT Vertical Section that is parallel to the active horizon
using a control on the Display Page of the smartSTRAT Options dialog box.

Shiow
i

Fl

(<l

<

& smanSTRAT Options

Wellbare Annotations

Ohject Type

Maamum TVD
Anchor Poinkt
Position Tracker

Log Curve Wellbore

‘WellBase Survey Wellbore

Main | Tie Points | Line of Sacticn | Curves | Display | Horizontal Panel I\.l'erti:al Pand | Drilling Targets |

2D Dip Surface Additional Dicplay Options

)
£l

Show  Object Type Caolar Ciffcet

S ——

Min Max TVTs - l =

Furst Max TWT l

Maximum TVT - |..

Active Horzon

Offeet Harizon _ |: ]

L

Close l Helg

The parallel horizon can be offset to a given distance below the active horizon. This option can help you
keep track of where the horizontal borehole is with respect to your modeled surface.

Set Wellbore display Using smartSTRAT Options

A new control has been added to the Display page of the smartSTRAT Options dialog box that allows
you to display the deviated wellbore as defined on the Survey Page in WellBase in smartSTRAT in a

specified color.

F]
Fl
il

Show

& smartSTRAT Options

Wellbore Annotations

Ohject Type

Maxmmum TVD

Anchor Pont

Pasition Tracker

Log Cumes ot

‘WellBase Survey Wellbore

S —

Main | Tie Points | Line of Section | Curves | Display | Hodizontal Panel | Vertical Panel | Dilling Targets |

2D Dip Surface Additional Display Options

Show Ohbject Type Caolar Offzet

ek

vinvacvis || l_
First Masx TWT l
mzimun TV || |._‘
aciive vorizon ||| N |:
e torizon | |: 0

I

Close l Help

This option facilitates a comparison between the planned borehole and the actual borehole by displaying

them in different colors.
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Line of Section Azimuth

The azimuth or compass direction of the Line of Section for the smartSTRAT vertical section is now dis-
played on the smartSTRAT Options dialog box. The readout is on the Line of Section page and is
shown in read-only text.

& smanSTRAT Dptions [ ]
Mein | Tie Paints  Line of Section Curves | Display | Horzartal Panel | Vertical Panel | Drilling Targets |

[T Allow editing of Line of Seckon on map

Set Line of Saction
First Point
@ Calculate from MD on Survey |MD of TVD Max » | | g5gq

UscXY X 19632394531 | v: |2Bszessizs

Second Foint
# Calculate from MD on Survey [TB = 12071

Use X¥ ¥: | 19657004400 ¥ | 2E55.

ol Anmuth
Cegrees:  146.72
o

Set Vertical Section Range

Minmmum -100.11

Maximum; 670,73

Close [ Help ]

Model Dip of Initial Tie Point

A Model Dip button has been added to the Tie Points page of the smartSTRAT Options dialog box.

@ smartSTRAT Options =B
Main  Tie Points | Line of Section | Curves [ Display | Horizontal Panel | Vertical Panel [ Drilling Targets |
2D Dip Surface Model Tiz Daints

Vs Dip Fault Locked Type Log Display Type Log
-324.338 0.000 1 42231314510000- <20 [CJ

Selected Point

Dips 0000 << Model Dip| >
Fault:
~ | Type log
Selected: 42Z251314510000 - <2D Horizontal Line> - <Wel|Base Survey Geometry> - GR
Calibrate Narmalize
Scale: 1.000 Multiplier: 1000
Offzet: 0.000 Shift: 000a

Remove Type Log| Load Type Log

Type Logs display distance above/below wellbore: 500

| Close || Hep |

Clicking this button will set the dip of the first tie point of the horizontal well to the apparent dip of the ac-
tive surface. This feature can assist you in interpreting the path of the horizontal well as drilling progress-
es.
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Display Type Logs at Tie Points

A checkbox to Display Type Log has been added to the Tie Points Page of the smartSTRAT Options
dialog box. When this option is selected the type log will be shown on the Vertical Section at the tie point.

| 00
2000

This feature facilitates correlation to the model. There is also a text box, which defines a window above
and below the current wellbore. Imported Type logs will be shown in this window.

Rubber Band Line for Cross Section Creation

Starting in this release a thin dashed line between the last picked well or x,y point and the cursor will
show in Map View when a cross section is created.

This feature works for either Well to Well or Projected Sections and allows more specific navigation be-
tween wells or for the Line of Section when cross sections are created.

In addition to the Rubber Band feature the Azimuth and length of the dashed line is shown on a read out
at the bottom of the smartSECTION Map View.

Filter Type Logs

When working with TVD Type Logs the number of wells that are available for use as type logs can some-
times be very large.

A Filter option is now implemented to limit the number of wells available for generating type logs when
using TVD Type Logs. The Filter option is on the Open Type Log dialog box and becomes active when
the Use Well TVD Type Log option is selected. All WellBase filters created in the project will be listed
on the drop-down list, and can be used to limit the number of wells.
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Editable Target Line Parameters

Target lines in smartSECTION supply horizontal drillers with objectives ahead of the drill bit. The target
lines supply drilling engineers with valuable parameters to assist in the planning of advancing the drill bit.

Three parameters (KBTVD@VS=0, Inclination, and Distance) are editable. The other parameters are
calculated using the editable parameters.

Well
Surface
Location

Waellbore
\

.,

Distance
\

|

|

Target
Origin !
i

Dialta TVD

Horizontal and

! —
EBTYD@VS=0 Hj,‘”"
o Delta VS Verical Lines

L Inclination

Starting with this release in addition to repositioning the target line on the Vertical Section, you can type
values into the KBTVD@VS=0, Inclination, and Distance boxes on the Target Line Properties dialog
box. In previous releases, the target line had to be physically moved to edit these parameters.

&4 Target Line Properties @

7536.6

KBTVD@Ve=0:

Inclination: 10131

3277

Delta VS: 3213 ft
Target TVD 6174.3 ft
Target VS 68119 ft
Crigin TWD: 6238.5 ft
Crigin V5 6400.6 ft
Azimuth: 14545

Tolerance: 30,0 ft

Copy To Clipboard|
CK | Cancel| Help |

22


mk:@MSITStore:C:/PROGRA~2/GEOGRA~1/Help/SMARTS~1.CHM::/smartSTRAT_Target_Line_Properties.htm
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TVT Readout on the Vertical Panel
Two check boxes have been added to the Vertical Panel of the smartSTRAT Options dialog box.

One turns on the readout of the true vertical thickness (TVT) value of the distance between the wellbore
and the Active Surface at the cursor position on the Vertical Section or the Horizontal Panel.

The other check box is used for the construction of Major and Minor grid lines on the Vertical Panel.

TVT values below the Active surface appear in black text, while TVT values above the Active Surface
appear in red text.

W Cross Section View: untiled e ——
Hle Edit Mew Ipols Window Help

T b E A CERE N EE R ese ¢ B B A S

* W [ izl L b T Bl (Bl - EA]E S ¥ o

[« EE 5% D @
BEEET ]

]
s
|

m

0 —_— _________ = = = = = = =
E— = B Z g 3 5 g
— — W
—
e ——— —— -
50 —_——— —
=_—__ E i [ei]
e — - =
— = s i b, 1 e
10 = — i

m
Y »‘ﬂ i, N ) r
I,'-"-FF" i | I'I WY "M
1
Walle | Tempkstes | Surfacen | Actre Well
ell 4222 134730000, GG, LTTLEHOSST,F2H, TWF. - Fange:  -Sec. |, GA5,TO=IB071 % Vert 100in=145708R  Horz: 100in=145T08R S o

Status Bar Readout in Map View

In smartSECTION Map View the Status bar now shows the X, and Y coordinates the Z value, and the
strike and dip of the active surface at the cursor location. For active Attribute maps the X, Y and Z values
are displayed on the Status bar at the cursor location.
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Proposed Perforations and Completions

The Interval Options in smartSECTION now include Proposed Completions and Proposed
Perforations. You can pick intervals that will help plan perf zones or hydraulic fracturing treatments.
Proposed Perfs and Comps can be stored in ZoneManager or on the WellBase Completions table.

Also as an enhancement, you can now pick interval data in measured depth in deviated bore holes.

5

[erE]

4500

-500n

D

5500

A

4000

SO0dD

e

————— 000

Add Well Filtering Capability

The Add Well dialog box now includes a means to filter the list of wells to select for inclusion on the Cross

Section View.

@ Add Well (23]

‘wellbase Filter Name: [Well With Log Datal >

wiell ID W Operator W Well Name ¥ well Number W TD W DatumEBlev -~ *

[ 4222131473000 | FLITTLEHOSS 7 ; ; H
42221314740000 = GGX LITTLEHOSS7  F4H 11404 833 i
42221316750000  GGX LITTLEHOSS  D7H 10750 988
42251312720000 £ GGX LTTLEHOSS — Z3H 9772 1015
42251312730000  GGX LTTLEHOSS — Z2H 9927 1015
42251314500000 < GGX LITTLEHOSS 2 LéH 10540 853
42251314510000  GGX LITTLEHOSS2  L2H 103855 853
42251317550000  GGX LITTLEHOSS7  GIH 9397 957
42251319460000  GGX LITTLEHOSS7  C2H 3215 912
42251319500000  GGX LITTLEHOSS 7 C4#H 3335 312
42251320310000  GGX LITTLEHOSS  J1H 10190 976

. |117')R1 200000 GEY LITTIE Hﬂﬁ? - ana7 a7h | : S

[ ok J[ cancel |[ Hep

Well filtering can greatly reduce the number of wells to choose from.

The default value is <None>, meaning that the entire set of wells in the project or AOI are displayed on
the Add Well dialog box. Any WellBase filter created in the project can be applied to the list.
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Drilling Target Tolerance

You can now add Tolerance to a drilling Target Line to allow for the imprecision of the location of the drill
bit when approaching the Target Line.

7000

& Target Line Properties @
KBTVD@VS5=0: 7536.6 ft
Inclination: 10131
Distance: 3277 ft
Delta TVD: -64.3 ft
Delta VS: 3213 ft
Target TVD! 61743 ft
Target V5 68119 ft
Origin TVD: 6238.5 ft
Crigin V5 6490.6 ft
Azimuth: 14545
E— —

< Tolerance: 300 ft ]
™ —— /
Copy To Clipboard|
CK | Cancel | Help |

When tolerance limits are set, dashed lines offset by the Tolerance value appear parallel to the target
line. The Tolerance value can be copied along with other Target Line Parameters to the clipboard and
utilized by the drilling engineer to plan the advance of the bit.

XSection to smartSECTION Cross Section Converter

A utility has been added to Discovery that will reformat cross sections created in XSection application for
use in the smartSECTION application. (This utility can be found within the DVD Utilities folder.)
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The XSection Converter will copy wells into smartSECTION in *.ssd format, which can be displayed and
manipulated using the smartSECTION tools to enhance 3D surface modeling.

The XSection cross sections and a saved smartSECTION interpretation must reside in the same project.
A source Project, XSection cross sections, and a target smartSECTION interpretation and
smartSECTION cross section template file (.sst file) can be identified using the utility. The cross sections
are then converted with the click of a single button.
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PRIZM

Proposed Interval Types

Starting with PRIZM 2012.0.0 the list of intervals shipped with the software includes Proposed

Completions (Comp Prop) and Proposed Perforations (Perf Prop).

L% PRIZM - Williston

File Edit View Project Curves Interpretation Layers
B M@ <X K =% | 0% ~&® Ml
|
()%= | L el
Comp Prop
,@ 250832109 Gross es.prt - MCGIMMIS 1 |
[ Pay —
Correlation Perf Prop Resistivity
GR Porosity ResS(N/A)
0 GAPl | Reservoir 2000045
EE———— T -
Correlation Dept Resistivity Porosity o
GR MD ResS(MSFL) FHINCNPHI)
0 GAPl 15 0.2 OHKM 2000045 WA -0.15
SPNA) 1 L] ResM{LLs) RHOB =
-100 5 0.2 OHMM 200020 GIC3 3.
______ CAl— cewnooo FESDUDy | DTONA)
] IN 14 0.2 OHMM 2000140 4
| _PEEA)
= T -
LA
I 11 -
aauhl 1
EMRNITI
i !
12750 f ==
- 1 [ T
FComp Prop 40 ft : y H+
1 1
2 Spmi :
CPerf Prop 8 ft Loy o
|
e e i
CPerf Prop 5 fi i =
12800 ' man "
CH v
1) I
= T
. |
T
111 T g
! 15 I
=ik 1
TN 7
T - 1 N

These interval types can be used to plan completions and hydraulic fracturing jobs. The interval data can
be saved to ZoneManager or to the WellBase completions table.
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Mechanical Equations

A new group of equations has been added to the Standard Equations page of the User Defined
Equations dialog box. The Mechanical group will calculate elastic properties of rocks using measured
log responses.

Edit User Defined Equations - Archie Interpretation ﬁ
Standard Equations | User Defined | Parameters | Zone Definition | Zoned Wel Parameters |
Groups Mame Equation
Porosity - : Ed - Dynamic Young's Modulus
HES XPt Static Young's Modulus - 1 : RHOB - Bulk Denstty g/cc
SWS XPh Static Young's Modulus - 2 ; Ts - Shear Slowness ps/At
BA XPh Poisson's Ratio ; Tc - Compressional Slowness ps./ft
Resistivity Ed[]= RHOB[ * ({4- (3" Tsl “2/ Tl ™ 2)) / (Ts0 |
Water Saturation
Shale Volume L
0 & G Resarves 1
Normalization
Sonic Curves
Pemeabili
Mechanical
Fay & Flag Curves — 4 i1 3
Environ Comection
SWS EnvCor S I i P—— b Select
LUCC Comuai™mme

Four equations calculate Dynamic and Static Young's Modulus and Poisson's Ratio using Bulk Density
and Average Porosity curves (read or calculated from RhoB logs) and shear and compressional slowness
(measured on dipole sonic logs).

Image Track Improvements

Using the Images Track Attributes dialog box, several different images can be listed under a Default
Image Name (Neutron, Density, and Sonic listed under Porosity for instance).

Tmages Track &ttributes .
HAvalable Images Selectad Images:
Poiosity prr
Resisliviy ———
. B
4 A
— r
'
Imaga Mamae I Disoly
@ Lisk Defauk | mage Nemes & Do e chp.
0 Chip b ek s =h
List 'well's Image Hames R rednght vebiss
(2 List Al lmeaga Hamas Ledt Magn Percerd |0
Right M argin Fercert |0
Edit DefaulliAlaz Imags Hames 7] Disply Image Durvs Soks
l OF Cannel Help |

Controls on the Image Track Attributes dialog box allow you to list and select Default Image Names (all
of the depth registered image names in the project), Well's Image Names (individual logs associated with
the active well template), or All Image Names in the project whether they are depth registered or not.
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Core Curves

The new fields added to the WellBase Core Analysis table can be shown using the Core Curves

feature in PRIZM.

P

Core Curves

o | Wiew Core Curves

Curve Mames:

Core Analysiz £ Curve

-

(=5
Ilpdate. .

Curve Type:
@) Mearest Depth

Linear Interpolation

Drawer Fill

Range |15

Water Sat f Core_Sw -
Qil Sat / Core_So

[7as Sat/ Care_Snq
Resigtivity / Core_Fest
Gamma Ray / Core_GR
TOC / Core_TOLC

Fao/ Core_Ro
Youngs Moduluz / Core_oungshodulus
Poizzonz Aatio / Core_PoizzonzF atio
Bulk. Denzity # Core_BulkDenszity

[rteryal Clay Percent / Core_ClayPercent

zer 1/ Core_LIDN

dzer 2 / Core_IUD2

m

OF. | | Cancel | I Hep |

The new fields include Total Organic Carbon (TOC), Vitrinite Reflectance (Ro), Poisson’s Ratio, Bulk

Density, Young’s Modulus, and Clay Percent.

In addition to the six new fields listed above, the number of User Defined fields have been increased to

25,
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WellBase

WellBase Bar Improvements

Starting with Release 2012.0.0 The WellBase Bar opens automatically when the WellBase application is
launched. In previous releases the WellBase Bar had to be turned on using the View >> Toolbar >>
WellBase Bar menu command. The WellBase Bar can still be toggled off using the View >> Toolbar >>
WellBase Bar menu command.

Another improvement to the WellBase Bar is the addition of the Create Layer button directly under the
Quick Filter list. The Create Layer button easily opens the WellBase Create Layer dialog boxes
without having to go through the Layer >> Create Layer >> WellBase menu command.

Import URLs Using the Spreadsheet Importer

The Spreadsheet Importer has been expanded to import hyperlinks or URLs and attach them to wells.
The documents table has been added to the importer where you can specify a well unique ID and the
URL name. Previously the only way to associate URLs and wells was through the Document Library
located on the WellBase Bar.

After URLs are associated with wells, they can be linked to using the Document Library on the WellBase
Bar, or accessed from WellBase layers displayed in GeoAtlas using the Data Attributes dialog box,
which is accessed in GeoAtlas by a selecting Data Attributes from the right-click context menu when a
WellBase layer is the Active layer. You have the option while building WellBase Layers whether to
include URLs on the layer.

Proposed Flag and Well Sequence Number

In WellBase 2012.0.0 a Proposed checkbox has been added to the Scout Ticket View, to quickly
identify those wells in the database for well planning. Proposed wells are exported and imported in
ASCII4 format. Proposed wells can also be imported and flagged using the Spreadsheet Importer.

In addition Well Sequence Number (WSN) is a read-only field that has been added to the Scout Ticket
View. The WSN is assigned sequentially to every well in the database. The WSN does not change as
the well is edited and they are never duplicated or reused if a well is deleted from the data base.

Name N N/ # 1 Class T
Operatar +  Status
Latitude  44.120863 & Longiude 105421161 B Footage
D [raturn Elevation Reference T/R/S TwP:  -Range:  -Sec

Logs: Wector Raster [TestTrack..| [Elevations.. | Display English = | Internal Gtatus =
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Create Layers with URLs in Data Attributes

A new checkbox has been added to the WellBase Layer Create dialog box Data Posting page. By
selecting to Post Hyperlinks, the URLs are part of the layer and can be accessed using the Data
Attributes dialog box in GeoAtlas. Posting URLs may cause performance issues if there are many of
them.

WellEase Layer Create - Mew Layer/Template ==
Diats Posting | Fllems

Fight chck on the wel 1o adi the wall symbols displayed on your layer,
[ Location -
[ Lengitude
Cen Name
e o o
Operatar
[ riginal Operator
[Jem Farent type
DD Parent well 1D
[ Permit =
[ Permit date
D Flatform I
[ Plugback depth = Welmgace el - 1
[ Reference - L |
[0 Spud date l:}

[em state/Prov .
Dem status
To -

i ¥

Map Tip Bin
p'\'iellHendH.iD

B vielHeader Operator
B WellHeader Well Status
& WellHeader Well ID

L m ¥

Hame oK || cacel ][ Heb
Saveas: [V Layer Template Live Liryer Post '-".':<-.-.": ¥ Hyperdinks ’

S ——
When a Layer is created using this option you can click on the well on the display layer in GeoAtlas,
right-click and select Data Attributes from the shortcut menu. The URLs will be listed at the bottom of
the Data Attributes list. Click the URL on the Data Attributes dialog box to connect to the URL.

[rata Attributes @l
Sekecled lems: Aftibutes:
Chaigal hole & Param Value |
Total Depth Subsea -10576
URL Al Ner 0 H O E (A4 PG
URL fila:MC: /080G Datalllpdate dat
URL htipdbeoc doremt govlonling ||
Hode Attributes:
ook | [ OK oz || Hep |
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Protect Multiple Scout Cards in Well List View

You can now protect the Well Scout Card data of multiple selected wells from the Well List View. To
protect the selected well’'s Scout Card data, highlight the wells in the Well List view and select Wells >>
Protect Well Scout Card. Fields containing protected data in the Well List View are displayed with a grey
background color.

Protected scout ticket

Sfields. A

Well ID I Cpsrator I Mama I J|f £l \l I Ibortiving I Enn *
50 SHELL OLL CO CAS50Y 3303 B892 5 470265 4
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[MONCREFWA | I F ROURRE D |4sa0z83 8 laEmnEs g
|MONCREFWA | L TERBERTON I | 42800370 | 4858307
ECHD OL HC 1V MEADDWLARK FASMS T ] 43837200 4TI3ET 3
MOWEST OL CORP | SHELL DUNLAP 1 4206029.2 L0972
MONCREF W A& 1 F ROURNE B \ | 4380471.0 555124
MAYER LEN CLABAUGH |1 |4zze2e2e *€7E202
UCNCREF W A 1 F ROURKE 3 1388262 7 EEIS 8
- ) 2500 -IL'.'I:EEF WA J F ROURSE | 4 lw! 3 -ﬂm 1
1732900 MONCREF W A 1 ¥ ROURKE B 43BEATS 3 EETE B
m o0 [MONCREF WA | B ROURKE K [+amve67.7 ICEH
- ] WONCREFWA | TPSTATE IE |4a0ea875 &7 8
O 2000 CONSOLIDATED 0% | CLABAUGH |z | +383636.0 458776.3
| T £3000 UONCREF W A JFROURRE _ 7 la2z2eE 2 TaBETI0 2 .
R T i == e === ===z X
Editable scout ticket

Sfields,

To clear the protected status well Scout Card data, select the protected wells in the Well List View and
select Wells >> Protect Well Scout Card to toggle off the feature.

This feature can also be accessed using the WellBase Bar. Click the Properties button for the Toolbox
section of the WellBase Bar and select the Protect Scout Card tool. The tool will appear on the
Toolbox, and can be turned on or off for selected wells.

Well Treatment Data on the IP Page

In WellBase 2012.0.0 you can import or enter well treatment information on the IP Page. A new
spreadsheet has been added to the IP Table that holds stimulation attempts or hydraulic fracturing
information.

Header | Fomations | Zones | Fauts [ Suvey [ ST [ Coe | Completion [ Velocty | P Production Tests | Froducsion [ Tubing | Casing | Micrmesismic | Remarks
Iritsal Potentisls
Test humber | Test Date | Tepoepth | TopFormation | BaseDepth |  Base Formation | TestDuration | O Volume Oil Rate *
] I [Toaz 00 [MNLS | 108800 (WS 0 320.0 | BRD
(I | | 104200 | MHLS | 1956.00 | MHLS 12 | 150.0 | BFD
DE | 1042.00 [ | 105600 [ miLs ] |00 BFO =
[W][4] Recora| (3 ][]«
WelTreatmert
Treatment 10| Treatment Type| Formation | Top Depth | Base Depth | Treatment Amour| Treatment | Fiuid Type | Proppant Amount] Proppant Amount uom | Proppant Type *
1 FRAC WNLS 1042 00 102600 42630 gal W £0000 bs RCS0
L REFRAL WNLS | 1642 80 1056.00 Th240 gal W SE800 | s SAND
L | REFRAL | MNLS | 14200 | 1056.00 L] | ool | W | 40000 | b8 | RECR
T
(][] Recora|[2 [e)(m]_+ m '

Well treatments are tied to specific tests on the IP spreadsheet. For IHS imports the data that populates
the spreadsheet originates from the GA records (specific to IP tests) and the FA records (specific to
production tests).
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Proposed Completions and Perforation Intervals

Starting with Discovery 2012.0.0, Proposed Completion and Proposed Perforation intervals can be
picked in XSection, PRIZM and smartSECTION. The proposed intervals can be stored in the
Completion table in WellBase.
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These interval types can be used to plan completions and hydraulic fracturing jobs on conventional or
unconventional wells.

Add Stage and Perforation Cluster Data on the Completion Page

Two new fields have been added to the Perforations table located on the Completions page in WellBase.
Hydraulic Fracturing Stage and Perforation Cluster data can be stored on the page and be linked to
individual completions. Each perforation in the completion effort can store data for the individual stage
and perf clusters.

Scrolling with the Mouse Wheel

You can now scroll through the tables in the WellBase Information Manager using the mouse wheel.
Scrolling through tables using the mouse wheel is a quick way to view information in the Production or
Formation tables, etc.
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Add Core Analysis Data on the Core page

Additional fields have been added to the Core page of the WellBase Information Manager. Fields have
been added for TOC, Ro, Poisson’s Ratio, Bulk Density, Young’'s Modulus, and Clay percent. These
fields are added to aid in the planning and production criteria of unconventional well bores.

In addition to these new fields, the number of User Defined fields has been increased to 25 to include
data specific to your project.

Delete Data from WellBase

The Delete Data function in the 2012.0.0 release of WellBase has been enhanced to delete more data
from the database.

The Wells >> Delete Data menu command opens the Delete Data dialog box, where you can specify the
type of data to remove from the data base. The Delete Data dialog box now includes check boxes to
delete Well Pads/Slots, Microseismic Events, Microseismic Pressures, Well Documents, Depth
registrations and Well Treatments.

Parsing Options for Posted Data

In WellBase 2012.0.0 you can use the Parsing Options dialog box to parse the display of posted data by
highlighting a posted field in the Data Posting Page of the WellBase Layer Create dialog box, right-
clicking, and selecting Parse from the context menu.

Parsing Options @
Number
Divide by Append unit
Dedimals
Start digit End digit
Text
Post first ~| words
e

Use the Divide By drop down menu to divide numeric values, use the Append unit text box menu to
specify the unit of measurement of posted attributes, and specify the number of decimal places displayed
in posted data with the Decimals drop down list. Enter the Start Digit and End Digit numbers to specify
the portion of the numeric field to display.

Limit the number of words posted in text attributes by selecting the number of words to display from the
Post first...words drop down list.
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GeoGraphix Engineer’s Dashboard

Discovery 2012.0.0 introduces the GeoGraphix Engineer's Dashboard, a plug-in for Microsoft® Excel®,
allowing the use of powerful PivotTable™ features to filter, process, analyze and display data. The
GeoGraphix Engineer’'s Dashboard makes use of data imported in a spreadsheet from numerous E&P
activities and sources, or uses data present in the database to make PivotTables that open in Excel.

The GeoGraphix Engineer’s Dashboard is available for Discovery projects only. It is not available for
Discovery on OpenWorks projects. It requires that Microsoft Excel 2007 is installed and running prior to
installation of Discovery 2012.0.0.

In GeoGraphix Engineer’s Dashboard 2012.0.0, the Wells section allows you to display wells in the
PivotTable in either of the following applications:

o GeoAtlas — Wells present in the PivotTable are highlighted on a map displayed in GeoAtlas.

o WellBase — Wells present in the PivotTable are used to create and apply a filter, displaying only
those wells that are present in the PivotTable.

e Google™ Earth™ - Wells present in the PivotTable are represented with standard oil and gas
symbols on a satellite map in Google Earth.

The GeoGraphix Engineer's Dashboard can operate on any Pivot Table report, provided there is sufficient
data in the report to identify a particular well. Use the Map Options dialog box to specify how to map fields
in a Pivot Table for well identification.

Visual representations of data in a PivotTable can be drawn on a GeoAtlas map, and can be saved by
creating a layer. Two types of visual representation can be used:

¢ Proportional pies — Visually depict data values particular to a well’s data attributes on the map.
Numeric attributes can be shown as wedges in a pie, where the size of the wedge corresponds to
the magnitude of the numeric data attribute.

¢ Bubble maps — Visually depict data values particular to a well’s data attributes as colored circles
that vary in size, where the size of the bubble corresponds to the magnitude of the numeric data
attribute.

Calculated fields can be employed in the PivotTable to summarize, aggregate or manipulate data for
creation of New Zone attributes that can be stored in ZoneManager.
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XSection

Proposed Completions and Perforations

Starting with XSection 2012.0.0 the intervals in the list of Available Intervals includes Proposed
Completions (Comp Prop) and Proposed Perforations (Perf Prop).

These options allow you to pick intervals for possible hydraulic fracturing, other well stimulation, or
perforation.
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The proposed completions and perforations can be saved to ZoneManager or to the Completions table
in WellBase.
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SeisVision

Create smartSECTION Cross Sections from the Seismic View

The new Create Cross Section in smartSECTION menu command has been added to the shortcut
menu accessed by a right click on the seismic line header when wells are displayed on the line.

Display Tools »
Adjust Seismic Display
Managers [J

Yiew Wells 4

Create Cross Section

< Create Cross Section in smartSECTION >

Show Palette

When this command is selected, smartSECTION Cross Section View opens showing all the wells dis-
played on the line in order from left to right.

Background Color on Map Views

A new control on the General Page of the Active or Default Map Display Properties dialog box allows
you to change the color of the map behind wells, seismic lines or other entities on the Map

Clicking the down arrow in the Color box produces a color palette that can be used to select standard
colors or create a custom color.

Default Map Display Properties @

2D Seismic | 3D Surveys I Cutture | Faults | Wells | Contour I Grid Control | General | Layers

Map Displagk

Background Color

raw Wells Last option could result in the

. " -
[C Draw Wiells Last degradation of the speed that the map view is refreshed.

[)iAiways Display Selected Horizori

Cortour Overays

Map and Seismic View Synchronization

[] Synchronize Active Survey  Selecting any of the above options will synchronize your map view
with the curent active seismic view display.

[ Synchronize Surface View
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Fault Lists and Horizon Lists on the Fault Heave Calculator

You can now create Fault Lists and Horizon Lists to reduce the amount of data shown on the Fault
Heave Calculator.

" Fault Heave Calculator == |

Fauli st GLOBSL - Huorizon List GLOBAL -

Uraazigned Db
GRHR
Sedoct A1 Sbeed Al
bl FezkSagmmerid Dolands [racet] (1]
Haansan [ Calgidabon

| Lie Honpori gl Proseston

[ e ] Heip

In both cases the Global lists show all of the Fault and Horizon data in the project. Fault Lists containing
a reduced amount of data can be made using the Fault Manager in SeisVision while Horizon Lists show-
ing fewer Horizons can be made on the Horizon Manager.

Larger Fault Manager

The work space on the Fault Manager has been enlarged to make it easier to see the fault settings. The
larger work space makes working with faults more efficient.
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Interpolation ON/OFF Toggle for Multiple Faults

The Fault Manager has been improved to give you the ability to select more than one fault at a time and
set the Interpolation function for several faults. The Interpolation ON/OFF button has been added to the
dialog box to toggle the function on or off for the selected faults
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Hold the Ctrl key when selecting to select more than one fault, then toggle the Interpolate function on or

off for the selected wells.
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Control of Borehole Display Location

The Well display on Seismic controls have been added to the Well Display page of the Settings dialog
box (Interpretation >> Settings). These options specify how wells are to be displayed or projected on the
seismic section. The borehole is displayed if it is within the display radius set on the same page.

Settings @
‘ General | Color Contral I Seismic View I Time/Depth Slice
‘ Log Curve Display I Faults/Horizons | Depth Conversion | Well Display

Vertical Seismic | Horizontal Seissa

(V] iispiay Weils el Display on Seismic:
Display Radius: 328 fest Symbol Size 05 cm Symbol Calor: E]
Annotation
) Post Well Symbal:
Line 1- [Blank—V]m Post Annotation: ost Well Symbal
Post | Symbol ¥ | @ A Suface
Line 2: | Blank - | Font..
. (©) At Bottom Hole
Well Bore Display Mode
[Show entire well bore ']
Well Bore Style Seftings
Show  Color Line Style Line Weight
Entire Well Bore - 6 =
In Front
Within Radius
Behind

Well Data Posting
IP

| DST I Production Test I Core | Completion

|1 Post IPs
Symbal Color E}
Symbol Width 1 (mm})

You can choose to display only the Surface Location, the Bottom Hole location, or Both the Surface
and Bottom Hole if they are within the display radius.
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QueryBuilder

Filter on Perf Cluster and Stage Data

The Perf Cluster and Stage fields have been added to the Perforations table in QueryBuilder. You can
now build queries that are specific to unconventional or horizontal wells with hydraulic fracture stimulation
in stages.

Filter on Well Treatment Data

The Well Treatment table has been added to the list of tables that can be filtered in QueryBuilder. The
table consists of over 20 fields that pertain to treatments including Additives, Fluid Type, Proppant type
and amount, Stages and Fractures, among other pertinent treatment data.

Filter on Additional Core Analysis Data

Several filterable fields have been added to the Core Analysis table including Total Organic Carbon
(TOCQ), Vitrinite Reflectance (Ro), Poissons Ratio, Bulk Density, Youngs Modulus, Clay Percentage
and 15 additional User Defined fields.
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WellXchangePlus

Transfer of Log Curves

The 2012.0.0 release of WellXchangePlus allows you to transfer log curves from Discovery projects to

OpenWorks projects or to other Discovery projects. Using the same interface you can transfer curves in
OpenWorks projects to Discovery projects.

% WellXchangePlus = [ S
File Edit View Web Help
Source
Options ] Wells I Formations ] Interpreters ] Llog Curves
Database: Source fiters
Digcoveny Pre.:iwe OV?ITME Cument: GLOBAL
Primary objects - -
Server . _ _ ~SpatialFitterL MKR-1248 whf
| MER-1248 Well Headers @ (5] GLOBAL
[ Fomat smart SECTION Work Area wbf
Project: omations Wells with Raster Logs whbf
WWLMER-12484ProjectsWWwilliston_end_of_course [ Intempraters
Transfer data updated on or after:
[select checkbox to enter a date] Dependent objects
7 Fi it @
4 Dates Deviation Survey .
[ Velocity Surveys
Tops
@ Cancel
Cares
Destination Monthly Production
Database: Faults
Discovery [Flire
Server [[]DsTs
LMKR-1243 [] Completions and Perfarations
Project:
\SLMER-12485\ProjectshS ample
Log Curves
| — | Survey Headers 500

Selecting the Log Curves check box will cause the transfer of all log curves in the Source project to the
Destination project.
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Fixed Issues

This section explains issues that were fixed for the Discovery 2012.0.0 Release.

Architecture

Found In

Version Issue ID | Fixed Issue

5000.0.1.1 | 17028 Various files in DataDirectory disappear when archive flag is checked by back-
up software. There are no files of type x in directory path to server data directo-
ry

5000.0.2.1 | 17749 Project Upgrade — Project will not upgrade properly from Discovery version
2007.2 to version 5000.0.2.1. Can't archive project.

5000.0.2.5 | 18661 Option requested to include an option to retain projects on the Favorites list
even if the source server is not available. Project should not be cleaned from
the favorite list automatically.

2012.0.0 19060 *.prj file is not getting created for the shapefile layers created through any ap-

plication other than GA.

Coordinate System Manager

Found in

Version Issue ID | Fixed Issue

5000.0.1.1 | 16311 Need the ability to import prj files to create custom projection

5000.0.2.5 | 19096 NAD83 NADCON (new) datum - Attempt to change a project’'s Map CS to use
this new version of the NAD83 datum (UTM 13), ProjectExplorer crashes.

9.0.0.0 6893 Can't create a new coord sys that uses a NADCON datum

DepthRegistration

Found In
Version Issue ID | Fixed Issue
5000.0.2.1 | 17550 Need a mechanism to delete numerous raster images with a single command.
Added ability to delete multiple raster images through the WellBase Wells >>
Delete Data function in WellBase.
5000.0.2.1 | 18504 Need ability to apply filter the list of raster images before deleting them. Func-
tionality added to the WellBase Wells >> Delete data function.
Defcon?2
Found In
Version Issue ID | Fixed Issue
5000.0.2.1 | 18313 IHS 298 production Imports - Import is skipping records with non-zero water
volumes.
5000.0.2.5 | 18016 Regular Import with define setting & import new data (selected)/(Not Selected).
Data on Datum and Ground Elevation In Well Header is being overwritten
when Wellheader table in define setting is checked off.
5000.0.2.5 | 18462 DefCon ASCII4: When Define Setting > Import New Data is off, the data should

not be added in Equipment and Liner Table
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5000.0.2.5 | 18463 DefCon ASCII4: When Define Setting > Import New Data is off, the data should
not be added in Pad/ Slot tables

5000.0.2.5 | 18604 DefCon-ASCII2/ASCII3/ASCII4/IHS: Overwrite with Regular Import + define
setting is not working for some of the tables.

2012.0.0 18903 ASCII4 Import - Faults table displays inconsistent data between bulk load im-
port and regular import option.

2012.0.0 18922 ASCII4 Import - Using Regular Import with Overwrite All, data on TVDSS field
on the Zones tab was overwritten with a blank field.

Discovery 3D

Found in

Version Issue ID | Fixed Issue

2012.0.0 27053 Log Curves Display - Crash when displaying curve data and selecting Apply to
Selected again before logs are displayed

5000.0.2.5 | 18423 DOW - If a 3D Scene with wells is displayed, and a new Scene is opened, the
wells will not display on the new Scene.

5000.0.2.5 | 18840 Save a Scene with hidden objects. The objects will be visible when the saved
Scene is restored.

2012.0.0 18414 Wells are not removed correctly from the 3D scene and Data Selector when
using the Remove command on the context menu. The wrong well is being
removed.

5000.0.2.5 | 19077 Microseismic display — Attempted display of microseismic data in Discovery 3D
produces the following error message: Capacity was less than the current size.
Parameter Name: capacity.

2012.0.0 18809 Documentation — Help files need to be updated to inform users that there is a
new saved scene file type (b3d format is an upgrade to the x3d format)

2012.0.0 19069 When displaying curves in Lathe mode fill options should be disabled.

GeoAtlas

Found in

Version Issue ID | Fixed Issue

2012.0.0 18905 Bubble Symbols- Error message appears when the fields for Total Depth Sub-
sea or Datum Elevations are selected for applying Bubble renderers in the
Layer display Attributes dialog box.

2012.0.0 18923 Depth Posting - TVD values are incorrectly posted on deviated bore holes.

2012.0.0 18952 DOW - Setup Proportional Pie Symbols function - The “available fields” list box
is not displaying all of the fields that were posted during layer creation.

2012.0.0 19073 DOW - Newly added zone attributes are not updating in the dropdown list for
attribute values on the Drainage Ellipse dialog box.

2012.0.0 19085 DOW- When wells are selected on the map and sent to WellBase using the
“View Selected Wells in >> WellBase” command from the context menu, the
WellBase application crashes.

2012.0.0 19192 DOW - Interpretation Project — When wells are selected on the map view and

the View Selected Wells in >>-Prizm command is invoked an Error message
appears in Prizm.
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2012.0.0 25994 LYR File - Advance Rendering for Proportional Pie Symbols. The symbol
shapes cannot be set properly for Min and Max values from Symbol Selector
window.

2012.0.0 26813 LYR File Advance rendering - On making changes to Unit and Symbol fields
with the renderer set to “Proportional symbols”, unhandled exception error
messages appear.

2012.0.0 26826 LYR File- Advance rendering Preview Button - The preview button is hidden
during different data preview attempts.

2012.0.0 26899 Advance Rendering - For any .LYR file the Preview button is not working to
provide a map preview when the user switches the renderer display from pro-
portional pie to single value.

2012.0.0 26900 Advance rendering — In the proportional Pie renderer when the “Units” is set to
meters the Square symbol cannot be set on the map display.

2012.0.0 26223 Pad Design- For activated AOI Well Pad info is not getting saved in WellBase.

5000.0.1.0 | 14642 GeoAtlas crashes while creating a cross section when the mouse button is
double-clicked on the map several times.

5000.0.1.1 | 16132 There is a need to Create one *.prj file for each shapefile in the project using
the shapefile’s name as a default.

5000.0.2.1 | 17972 Datum transformation error when attempting to transform the Indian - Pakistan
datum to WGS84

5000.0.2.1 | 18792 None of the geographic transformations work between NAD27mean and
WGS84 for ESRI LYR World Imagery layer

5000.0.2.5 | 18464 Creating conditional pies on wells with rasters takes unusually long time.
Right-click Highlight wells with rasters takes unusually long time

5000.0.2.5 | 18624 When contours are created on a Blank IsoMap Layer and "Refresh IsoMap
Layer" is selected, the GeoAtlas application crashes.

5000.0.2.5 | 18734 The GeoAtlas application Crashes by selecting any polygon on a LandNet lay-
er and then trying to Hide the same layer by closing the “eyeball”.

5000.0.2.5 | 18743 Wrong URLSs are being written to deviated well wellbore path entity.

5000.0.2.5 | 18827 TVDSS depths will not post when all subsea values are all positive

5000.0.2.5 | 18849 LYR File - Advance Rendering for Proportional Pie Symbols. The Exclude Data
Button is getting wrong results in case of Data Display for negative values.

5000.0.2.5 | 18853 LYR File - LDA- Advance Rendering for Proportional Pie Symbols. The Size
tab on the Symbol Selector Window is not accepting the manually entered val-
ues for Size

2012.0.0 18712 GeoAtlas Crashes when switching the display between two layers by using
Hide (Eye Icon) option

2012.0.0 18977 Proportional Pie - Error message appears when the fields for Total Depth Sub-
sea or Datum Elevations are selected and moved from the available field lists
to the selected wedges and color grid.

2012.0.0 19067 Cross Sections are not generated in XSection if a well with survey data is se-

lected for view on the cross section.
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Install

Found in

Version Issue ID | Fixed Issue

2012.0.0 26565 Version information is incorrect in the GGX_Discovery.xml file - Expected ver-

sion is 2012.0.0.0 but actual is 5000.0.0.0

Help Documentation

Found in
Version Issue ID | Fixed Issue
2012.0.0 19261 DR2 - Help - Please add the DRA v1 and DRA v2 format definitions to the help
files
LogM
Found in
Version Issue ID | Fixed Issue
2012.0.0 19178 Well Editor (Project Mode): Application is not working in Project mode. Integra-
tion with other applications is broken
Prizm
Found in
Version Issue ID | Fixed Issue
10.0.0.0 10455 Using the Cumulative frequency statistic using a TVD depth index crashes
Prizm
2003.12.0.0 | 25964 Perforation data posting over entire completion interval in wells with no perfs
2012.0.0 18987 Single and Multi-Well LAS exports crash when specifying a data interval deep-
er than the Stop depth of the curve data.
2012.0.0 25949 DOW - Import LAS file. Value too large for column
2012.0.0 26636 LAS export. Clicking Cancel does not cancel the export.
5000.0.2.0 | 17106 Curve Data Statistics. Null values are included in calculation for standard devi-
ation.
5000.0.2.5 | 18968 Curve set names longer than 16 characters are causing errors.
2012.0.0 19130 Crash when editing User Defined Equations without opening a well
26674 Crash when saving curves

ProjectExplorer

Found in
Version Issue ID | Fixed Issue
10.0.0.0 10133 Imports - Zone Data - HELP button broken
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5000.0.1.1 | 10107 Bad extents in DOW IP project, cannot fix in DOW, need to gray out option to
recreate extents when IP is selected.

5000.0.2.1 | 18244 ProjectExplorer is able to copy (make a duplicate) of an unactivated DOW pro-
ject into the same project home.

5000.0.2.5 | 18400 ProjectExplorer | Deleted DOW Project folders do not disappear...

2012.0.0 19132 Project Explorer crashes while selecting Tools->GeoGraphix menu item twice.

QueryBuilder

Found in
Version Issue ID | Fixed Issue
5000.0.2.5 | 19206 Log Data Filter > Default Curve List must be modified so user can select prop-
er log curve names to be filtered. Please enable box to have a scroll bar, or
enable it to be expanded.
2012.0.0 18440 "Rerun Filter..." button is not enabled while apply filter is checked and a filter in
"Available Filters" is selected.
SeisBase
Found in
Version Issue ID | Fixed Issue
2012.0.0 26015 On the Horizon Shift Calculator (Tools Menu >> Calculate Horizon Shifts), the
Save Working Set option is not saving the data and an error appears.
2012.0.0 19180 SQL statement error appears after editing some fields in The Line ID Pane and
then saving comments on the Remarks tab.
SeisVision
Found in
Version Issue ID | Fixed Issue
2012.0.0 26170 SeisVision: application crashes on removing wells from interpretation for spe-
cific datasets
5000.0.2.1 | 18090 Deviated borehole not showing intersection on the seismic line properly
5000.0.2.1 | 18610 Creating a Depth volume-- Depth vol will not create on a specific dataset
5000.0.2.5 | 18607 2d auto will pick a peak or trough where none exists
5000.0.2.5 | 18701 Cannot edit multi z horizon once it has been picked on the seismic line
5000.0.2.5 | 18817 SeisVision: Curvature attributes are showing inconsistent behavior
5000.0.2.5 | 18820 SeisVision sends a message that it has crashed when you close the applica-
tion
5000.0.2.5 | 19108 Out of Memory error when loading a large number of wells with deviation sur-
veys into a SeisVision interpretation
26046 After User Cancels Loading of Wells, SeisVision Shows Some Wells, then
Crashes

smartSECTION

Found in
Version Issue ID | Fixed Issue
2012.0.0 26050 Duplicate surface ID not recognized if the Stratigraphic Column is not Public,
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and ID is not in selected Strat Column

2012.0.0 26412 In Cross Section View using the Esc key (Go To Last Tool functionality) caus-
es errors if the last tool is one of the Cross Section Annotation tools

2012.0.0 19243 TVD templates cannot be clipped. The bottom TVD depth is always maxTVD.

2012.0.0 26402 Cannot enter values in the Vertical Section text box in Main Map View.

2012.0.0 26444 Z readout not always available on attribute maps

2012.0.0 26469 In a metric unit project, setting a Cross Section View template to be the default
template, changes that CSV to English units

2012.0.0 27002 If you use the annotation A tool, located in the tool bar at the top of CSV to
make an annotation, you cannot grab it or move the annotation box.

5000.0.1.0 | 15297 There is a need to see a filtered set of wells in the Add Well list (plus sign in
Cross Section View), and to create a filter limiting the number of wells.

5000.0.1.1 | 15626 User wants ability to post/label strike, dip, and dip azimuth values on the sur-
face contour maps, at the location where the surface/top intersects the deviat-
ed well.

5000.0.2.5 | 18405 Update of hard intersection points (guiding points) does not work - changes are
not saved into the database

5000.0.2.5 | 18619 When displaying an IsoMap layer in Cross Section View, the posted source for
that layer should be "IsoMap"”, not "3DGSM"

5000.0.2.5 | 18798 Add cum oil, water, gas, and NGL to well postings in smartSECTION

5000.0.2.5 | 18976 Observation number 2 pick on a horizontal well puts wrong Measured Depth in
WellBase

2012.0.0 18410 DOW - IsoMap sourced layer appears as a predicted surface in the cross sec-
tion.

2012.0.0 19004 New intervals are not saved as they were first picked on the well

2012.0.0 19005 After new intervals are saved, no other intervals can be saved

2012.0.0 19058 DOW project in metric units, ssd is stretched

2012.0.0 19075 Intervals not drawn correctly on deviated templates with gaps on

2012.0.0 19211 If interval is split by gap, selecting the gap will select the interval.

2012.0.0 19212 When both deviated and straight template are displayed for the same well, in-
terval lines on straight template are corrupted and disconnected from color fill
and display at invalid positions.

2012.0.0 19213 Zero markers can be selected on straight template when not selected for dis-
play

26274 Annotate well points in Main Map View for Z, Strike, dip info

26277 PMinterop.lOleMessageFilter error when creating a new smartSECTION inter-
pretation and apply filter

26426 Change User Preference - Application and FrameBuilder info dialogs to men-
tion activating a FrameBuilder license.

26532 Main Map View - The Ctrl-Shift-W hot keys do not open WB the first time the

interpretation is opened.
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smartSTRAT

Found in

Version Issue ID | Fixed Issue

2012.0.0 26047 Log Scale L and R curve options are not saving.

5000.0.2.1 | 17493 Load type log -Need the ability to search for a well ID and/or use WB filters to
subset list of available well IDs for a type log.

5000.0.2.1 | 18596 Only show active segment on Vertical Panel for first tie point segment.

5000.0.2.5 | 18401 After Refresh all view CSV windows can have invalid ssd open if at least one
window has smartSTRAT section.

5000.0.2.5 | 18480 Add .gsx smartSTRAT file type to PE quick filter

5000.0.2.5 | 18594 Change increment for smartSTRAT arrow keys to .5 and Page Up/Down to .5

5000.0.2.5 | 18684 When user scrolls left and right, the vertical position of the curves in the Hori-
zontal Panel do not stay fixed. The curves jump up and down, even when cli-
ent uses arrow keys to fix a position

5000.0.2.5 | 18685 Type logs - loaded type log curve is different from type log LWD curve, GUI
Curve name does not match loaded curve name.

5000.0.2.5 | 18706 Two close tie points should invoke a context menu for selection.

5000.0.2.5 | 18742 TVD Type log is stretched compared to its TVT equivalent

5000.0.2.5 | 18824 When new smartSTRAT section is open in a window that has smartSTRAT
section, panels are not updated.

5000.0.2.5 | 19095 Change verbiage on the Type Log Options to read "Use first values encoun-
tered through maximum TVD".

5000.0.2.5 | 19107 Second segment cannot be adjusted in the Vertical Panel.

2012.0.0 19003 Create Drilling target tool: Editing drilling target start point with the mouse does
not work.

2012.0.0 19027 Update the LOS minimum and the first VS value does not update immediately.

2012.0.0 19183 Load Type Log of FrameBuilder Surface returns Horizon error.

2012.0.0 19203 Cannot delete smartSTRAT model and re-add it with same name: duplicate
error.

2012.0.0 26443 Reduce the sensitivity of the Calibration Scale slider and arrow keys.

2012.0.0 26670 Turn on Vertical Panel Scale grid by default.

2012.0.0 26671 Display the Options dialog box when smartSTRAT is activated.

WellBase

Found in

Version Issue ID | Fixed Issue

10.5.0.0 11879 Formation behaves correct throughout software EXCEPT when picking new
tops in XSection because the formation was created in XSection with unas-
signed checked. Sources should not be assigned to unassigned picks.

2012.0.0 18898 Layer Create: New Numeric fields are not available to set Decimal digits of
precision in the layer create dialog box.

2012.0.0 18979 "Well Summary" tool does not show data for well properly and the Tree/Well
controls do not work.

2012.0.0 18982 When building a WellBase Layer, drag "Attribute Value" from the Zones table
into the posting area. The Zone Attribute dialog box does not list the Zone
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name in the Drop-down list. An error message appears if building the layer is
attempted.

2012.0.0 19171 Internal status — Assigning any internal status to a well makes the well deviat-
ed on a WellBase layer. The wells should be straight.

2012.0.0 25977 Pad Design - The data for a newly created non-rectangular pad are showing in
the column header on the Pad/Slot Information dialog box as Lati-
tude/Longitude when it should show Easting and Northing. The Transform
Coordinates dialog box (produced by clicking on the Transform coordinates
button) is showing Northing and Easting values in the Latitude and Longitude
fields.

2012.0.0 26060 Well Pad/Well Slots — When a well slot position is changed by dragging and
dropping in GeoAtlas, the new latitude and longitude data will not update on
the Pad/Slot Information dialog box in WellBase.

2012.0.0 26263 Quick Filter - Combo Boxes on the Quick Filter dialog box should retrieve val-
ues once from the database to improve the performance.

2012.0.0 26294 WellBase crashes when trying to create a Pivot Report using a project with a
large number of wells (~10,000).

2012.0.0 26300 When an Excel Pivot Report is saved and closed, then reopened (using a dou-
ble-click on the saved report), the Engineer’'s Dashboard menu is disabled.

2012.0.0 26768 Pivot Report — If an Excel Pivot Report is created using a large data set, a
"Server Busy" message appears.

5000.0.2.1 | 18422 Pad design tool — If you manually add an existing well to the Well Pad Slots
grid, lat long values do not populate.

5000.0.2.1 | 18460 Batch well spotting of bottom hole locations will spot straight hole wells.

5000.0.2.5 | 17928 Quick Filter - Export Filter Results to Excel is exporting duplicate records.

5000.0.2.5 | 18340 ASCII2-Existing remarks are disappearing on Regular Import with Overwrite All
option.

5000.0.2.5 | 18549 Well Base Bar Toolbox - Production Calculator dialog does not open.

5000.0.2.5 | 18558 DOW - If a Main project and Interpretation Project have different State Plane
zones, the bottom hole locations do not transform properly.

5000.0.2.5 | 18559 DOW - Cannot recalculate a position log in an Interpretation Project. All off-
sets and tvd values are setto 0

5000.0.2.5 | 18613 On the Quick filter dialog box, Operators for the Depth field (=, >=, <=, <>, IN)
are selectable for Production when the depth field is grayed out.

5000.0.2.5 | 18679 The Layer Create process for wells with zone postings is very slow.

5000.0.2.5 | 18880 When using the Select Region Tool in GeoAtlas to select wells that are subse-
quently viewed in WellBase, the scroll arrows on the WellBase Information
Manager are grayed-out in Scout Ticket view.

5000.0.2.5 | 18947 DOW - Activate Existing Filter fails with an oracle error for an upgraded DOW
project

5000.0.2.5 | 18978 Import of hyperlinks using the spreadsheet importer will drop the first back-
slash in the URL path.

5000.0.2.5 | 19002 Quick Filter Data Present for Production - Specific zone cannot be used in
QueryBuilder, pulls data from the wrong table

5000.0.2.5 | 19083 Layer Update - Layers with ZoneManager postings and with the Hot fix applied
update slower than pre 5000.0.2.x versions.

5000.0.2.5 | 19181 Surveys - Calculation Method is set to Straight Line and produces an error.

The default should be Minimum Curvature.
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5000.0.2.5 | 19193 Pivot Excel Report — The Highest n months production Pivot Report is also
reading Injection records along with the Production records.

5000.0.2.5 | 26531 Deviation Surveys will not calculate when BH lat-longs are imported using the
Spreadsheet Importer (PS defect 855479)

2012.0.0 18502 WellBase Bar — When attempting to generate an Excel Report the Error mes-
sages "The Filter contains no records" or "Add method of AddIns class failed"
appear and the report is not generated.

2012.0.0 18769 In Scout Ticket view, Protected Fields "lat/long" can be editable with "Trans-
form Coordinate" buttons.

2012.0.0 18942 Quick Filter - Application crashes when a query is run through Quick Filter with
scout ticket fields and using operator "IN".

2012.0.0 19094 DOW: In Scout ticket View, Header tab, the State/Pro, County, Water Depth,
Fm at TD and Parent Type fields have changed

WellXchange

Found in

Version Issue ID | Fixed Issue

5000.0.2.0 | 17690 Transfer fails when using Update Date feature and transferring zones data.

5000.0.2.5 | 18503 Select a specific source in the tab, no tops transferred, no errors.

18912 Formation picks are not transferred from OW to gxdb if the OW project is not
5000.0.2.5 extended with DOW.
18933 Congressional legal locations not transferred from gxdb to OW if OW project
5000.0.2.5 not extended with DOW.
XSection

Found in

Version Issue ID | Fixed Issue

10.5.0.0 11853 New Formation Top Dialog - Change default so Unassigned is not checked.

5000.0.1.1 | 17166 Curves off depth with vector template displaying perfs and depth interval set.

5000.0.2.5 | 19065 Log templates are shifting uphole in XSection because of perf data posting.
ZoneManager

Found in

Version Issue ID | Fixed Issue

5000.0.2.5 | 26032 Attribute Names containing dash Pay-TVD, cannot change the decimal place
in project attributes

26056 Attribute names in Prizm, ZoneManager, and smartSECTION should all be
able to use a hyphen (-) in the name
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Known Issues

Discovery 3D

Defect ID 26654 — When a GeoAtlas layer is displayed in Discovery 3D, then subsequently removed from
the 3D Scene, or Discovery 3D is closed the layer cannot be displayed in GeoAtlas. The GeoAtlas Data
Provider must be closed from the tray at the lower right of the screen to view the layer in GeoAtlas.

Defect ID 18438 — Discovery 3D dies not pick up changes to the active Strat Column. If the Strat Column
is changed in the Strat Column Manager, the changes will not be recognized in Discovery 3D until the

Services are shut off.

Defect ID 16292 — DOW — Opening an Interpretation Project produces data provider errors: cannot re-
query to clear them.

Defect ID 16475 — Data Selector — Wells page — working remotely — frequently get error message.

DefCon2

Defect ID 27243 — IHS 297 import ignores the GD records, which may be the only detailed perf
information for a well.

DepthRegistration

Defect 17759 — DepthRegistration does not straighten the raster log for use in other applications in
Discovery 5000.0.2.0

Defect 17016 — DRG files are not migrated into the database if an AOI is activated instead of the main
project.

Defect 18740 — File Menu performance — File menu takes a long time to appear in large projects.

Defect 19078 — Crash when exporting GGX DRA, multiple wells using a filter that results in 0 wells.
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Installation

Defect 17027 — Error 1923 when GGX Services are configured to log on as a specific account (not Local
System).

GeoAtlas

Defect 17777 — GMP files with geoTIF above LYR layer cannot be opened from ProjectExplorer or in the
wizard — or the LYR file displays as a solid fill.

Defect 17813 — When displaying online map layers, GeoAtlas sends up a warning message that the layer
needs a datum shift even when the source and target datums are equal.

Defect 17474 — LYR of Shaded Relief will not print above a certain scale and does not show up in Print
Preview.

Defect 26915 — Tick marks can be drawn on Open Contours for Z-Map Contour Layers.

Defect 27107 — Import ESRI ArcGIS — ArcGIS Server layer connect — GeoAtlas crashes when two layers
with different spatial reference systems are selected for import.

Defect 27175 — Autodesk DXF\DWG import - .dwg file is not getting imported at the right location in the
project.

Defect 26463 — Prevent user from renaming active map.

Prizm

Defect 17577 — Prizm Log View — Image track curve scale disappears when changing display between
feet and meters.

Defect 18143 — Prizm import to computed curve set is not creating the named curve set. It creates import
1.

Defect 18682 — LAS file with too many decimal values in the data does not import properly.
Defect 18593 — DOW — Prizm cannot use DEPT curves in multiwall xplot.

Defect 18963 — DOW — LAS import — Can’t add well to project using Curve Data Manager after deleting
the same well in WellBase.
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Defect 19011 — In a metric project and in TVD mode, switching to depth in feet does nothing.
Defect 19041 — Out of memory error when saving parameters to ZoneManager in large projects.

Defect 19071 — Inverse checkbox in Prizm filter does not work for “Wells with Curve Set”.

ProjectManager

Defect 18760 — Icon of GXDB project in network home is changed to DOW project if the database is
rebuilt.

SeisVision
Defect ID 27108 — The Save Working Set function in Seismic Line Balance is not working properly. The
file is not saved in either DOW or Discovery.

Defect ID 26733 — (DOW) Seismic trace data and interpretation data display incorrectly when Datum
values are set for both the Project and the Survey in OpenWorks. Only the fault heaves display at the
correct time on seismic sections. Seismic trace and interpretation data can be made to show correctly if
the Survey datum is manually entered in SeisVision, however when this is done the fault heaves display
in error

Defect ID26690 — (DOW) A fault marked on a 2D seismic section will not display after closing and
reopening the SV interpretation, however, the fault segment is saved to the OpenWorks Interpretation
Manager.

Defect 26689 — The application will crash when re-opened after it is saved with a new fault pick on 2D
seismic lines. This defect is seen in both DOW and Discovery.

Defect 15603 — DOW — Unable to do velocity gridding for 3D Volume only.
Defect 26269 — (DOW) Well Deviations are not being displayed on the Main Map View for Interpretation

Projects where the Master project has a Geographic coordinate system and the Interpretation project has
a Projected coordinate system.
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smartSECTION

Defect 16119 — Zone Attribute Map — Changing the smoothing factor does not update the contours.
Defect 17644 — Fault picking is slow when the Offset tool is on.

Defect 17716 — MissingSectionMap on both unconformities are not generated correctly in a case of a
channel unconformity being trimmed by another unconformity.

Defect 17835 — Fault Vertical Section is not correctly calculated for Straight Wells with two Formation
Tops separated by a Reverse Fault.

Defect 17830 — Color fill between two surfaces has holes (missing triangles).

Defect 17708 — Unconformity gapping is not working in a project with a channel unconformity networked
to a flood plain unconformity.

Defect 18538 — DOW — Unconformity gapping is tied to source hierarchy.
Defect 18642 — When using a .prt with a depth track, the depth value font does not scale with the zoom.

Defect 19158 — XSection and smartSECTION — Negative TVDs in survey, cannot display TVD less than
0 in TVD mode in XSection or smartSECTION. The function works correctly in Prizm.

Defect 26613 — Z values on Gross Zone Attribute Maps are not in sync (different signs).

Defect 26743 — Seismic Backdrop will not work if the seismic data is in a coordinate system other than
the project coordinate system.

Defect 26955 — Renaming a zone causes loss of the contour display information (color fill).
Defect 27012 — Depth values in WellBase are loaded with precision 0 in smartSECTION and XSection.

Defect 27032 — Vertical alignment of wells is lost if alignment is unconstrained and Display Preferences
are applied twice.

Defect 27059 — Printing vertical scale in smartSECTION — If printout is split on multiple pages the scale is
not correct.

Defect 27187 — Seismic Backdrop not correct in smartSECTION when the SV interpretation datum is
different than the datum of the seismic.

Defect 17861 - Surfaces near to an unconformity are not drawing correctly with unconformity clip and
unconformity gap open.
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smartSTRAT

Defect 26275 — With seismic backdrop, the horizontal scroll bar moves without stopping.
Defect 27055 — Saved gsx file needs a refresh before it shows all the saved target lines.

Defect 27251 — LWD curve in smartSTRAT Horizontal panel does not refresh with “Refresh All Views”
command after extending survey data.

SeisXchange

Defect 26935 — When a subset of Seismic Data is transferred from SeisWorks to SeisVision, the
subsequent display of inlines, crosslines, or arbitrary lines in SeisVision is blank

WellBase
Defect 17754 — Excel Spreadsheet Import — does not work with Office 2010 64 bit application.

Defect 17599 — Well Import is not stopping a bulk load update when there are other connections to the
database. Wells should not load if there are other applications attached to the database at the same time
as loading.

Defect 19225 — WellBase Bar Excel Report — Report type “Monthly Production” didn’t generate on a large
data set and returns a message “Server Busy”.

Defect 26560 — DOW — User unable to add well if delete once and try to add again with the same Well
ID.

Defect 26901 — Duplicate Well Sequence Number value appears if the user imports ASCII4 file having
the same Well Sequence Number as one already present in the project.

Defect 26918 — WellBase Bar Document Library — When using “Add Doc” button the attached document
is not shown in the WellBase layer under data attributes.

Defect 26836 — Scrolling the Thematic Tab in the Layer Display Attributes dialog box the words in the
Value column start to get muffled and can appear blurred.
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WellXchangePlus

Defect 17573 — WellXchangePlus is throwing ODBC errors when attempting to connect to a remote
project server.

Defect 17758 — ZoneManager data is written to OpenWorks using the wrong interpreters.

Defect 26754 — Performance is slow when transferring log curve data from GXDB to DOW in a large data
set.

Defect 27132 — Task schedule wizard is not running from created Batch File in WellXchange.

Defect 27313 — Error while transferring data on a large project.

XSection

Defect 19210 — Edit Cross Section in GeoAtlas locks XSection if a different WellBase layer is selected
and then clicked on to add wells.

Defect 26936 — XSection becomes unresponsive after working for a while particularly under heavy
concurrent usage (20+ users).

ZoneManager
Defect 18433 — Crossplot — Export Graphics. Windows metafile is poor quality.

Defect 18459 — After saving Curve Set Parameters to ZoneManager, have to close the Save Curve Set
Parameters to ZoneManager dialog box to see them.
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Third Party Applications

Halliburton and LMKR use various third-party applications in the development of its software.

Halliburton and LMKR acknowledge that certain third party code has been bundled with, or embedded in,
its software. The licensors of this third party code, and the terms and conditions of their respective
licenses, may be found in the Discovery Help files. To access the third party applications:

1. In any Discovery application select Help >> Contents.

2. On the Help window contents page locate the Third Party Acknowledgements Help topic as
shown below.

E? ProjectExplorer Help =]
T & = = & ©
Hide Laocate Back Faryward PFrint DOptionz GGxweb  GGX Support
-
Contents i ﬂ
= | oger | Search| Favortes | 3rd Party Acknowledgements
@ ProjectE=plorer Intraduction
+ @ Using ProjectE splarer The information prowided below identifies certain thind
@ arkflow E xamples party software that has been embedded in or bundled with

Landmark's most current provistary soffware refease.
ata Format License terms and conditions for this third party software
g} 2rd Par ed; are prowided. Landmark will update this information from

ternational Trade Compliance tme-to-time,

Help Documentation Feadback Form Componentone * Copyright (c) 1998, KL GROUP If

* http:/fwww klg.com

*

* This file is provided for demonstr
* Permission to use, copy, modify
* any purpose and without fee is h
* above copyright notice and this
* copies, and that the name of KL

* or publicity pertaining to this mat

| * prior written permission of an au ™
4 »
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International Trade Compliance

This application is manufactured or designed using U.S. origin technology and is therefore subject to the
export control laws of the United States. Any use or further disposition of such items is subject to U.S.
law. Exports from the United States and any re-export thereafter may require a formal export license
authorization from the government. If there are doubts about the requirements of the applicable law, it is
recommended that the buyer obtain qualified legal advice. These items cannot be used in the design,
production, use, or storage of chemical, biological, or nuclear weapons, or missiles of any kind.

The ECCN’s provided in Release Notes represent Halliburton’s opinion of the correct classification for the
product today (based on the original software and/or original hardware). Classifications are subject to
change. If you have any questions or need assistance please contact us at:

FHOUEXP@halliburton.com

Under the U.S. Export Administration Regulations (EAR), the U.S. Government assigns your organization
or client, as exporter/importer of record, responsibility for determining the correct authorization for the item
at the time of export/import. Restrictions may apply to shipments based on the products, the customer, or
the country of destination, and an export license may be required by the Department of Commerce prior
to shipment. The U.S. Bureau of Industry and Security provides a website to assist you with determining
the need for a license and with information regarding where to obtain help.

The URL is:
http://www.bis.doc.qgov
Definitions

CCATS (Commodity Classification Automated Tracking System) - the tracking number assigned by the
U.S. Bureau of Industry and Security (BIS) to products formally reviewed and classified by the
government. The CCATS provides information concerning export/re-export authorizations, available
exceptions, and conditions.

ECCN (Export Control Classification Number) -The ECCN is an alpha-numeric code, e.g., 3A001, that
describes a particular item or type of item, and shows the controls placed on that item. The CCL
(Commerce Control List) is divided into ten broad categories, and each category is further subdivided into
five product groups. The CCL is available on the_ EAR Website.
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Five Product Groups

&, Systems, Equipment and HORENE

Components Systems, Equipment
B. Test, Inspection and & Components
Production Equipment

C. Material 0 0 1

D. Software

E. Technology

The ECCN Number, License Type, and the CCATS Numbers for this product are included in the table
below. Also included is the date the table was last updated.

Number CCATS 20
Product/Component/R5000 License Numbe
] Update
d

Discovery 5D002 ENC G06396  11/5/20
4 09

Landmark Software Manager 5D002 ENC G05831  2/11/20
(LSM) 9 08
OpenWorks 5D002 ENC G05474  2/11/20
6 08
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Contacting Support

Landmark software operates Technical Assistance Centers (TACs) in Australia, the United Kingdom, and
the United States. Additional support is also provided through local support offices around the world.

e Support Via Web Portal

e Technical Assistance Centers

e Regional Offices

Support via Web Portal

Support information is available through the LMKR website, or the Landmark Customer Support internet
page. You can also submit a support request directly to GeoGraphix Customer Support though the
Landmark Customer Support Portal making sure to select GeoGraphix as the product. This will ensure it
is placed into the LMKR/GeoGraphix support queue.

http://css.lgc.com/InfoCenter/index?page=home
To request support in the Landmark Customer Support Portal:

1. Inthe PIN and Password text boxes in the Please Sign In area, enter your registered personal
identification number and password.

2. Click the Sign In button.
3. Inthe Case & Defect Information area, click the Create A New Case link.

4. Inthe Create Case area, fill in the necessary information. Provide details about your technical
concern, including any error messages, the workflow steps where the problem occurred, and at-
tachments of screen shots that display the problem. To help understand the concern, you can al-
so attach other files too, such as example data files.

5. Click the Submit button. A support analyst in the nearest Technical Assistance Center will re-
spond to your request.
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Technical Assistance Centers

Asia, Pacific
8:00 am - 5:00 pm Local Time
Monday-Friday, excluding holidays

Europe, Africa, Middle East
9:00 am - 5:30 pm Local Time
Monday - Friday, excluding holidays

Latin America
(Spanish, Portuguese, English)
7:00 am - 5:00 pm Local Time

North America

7:00 am - 5:00 pm Rocky Mountain Time
Monday - Friday, excluding holidays

Regional Offices

61-8-9481-4488 (Perth, Australia)
Toll Free 1-800-448-488

Fax: 61-8-9481-1580

Email: apsupport@Ilgc.com

44-1372-868686 (Leatherhead, UK)
Fax: 44-1224-723260 (Aberdeen, UK)
Fax: 44-1372-868601 (Leatherhead, UK)
Email: support@Igc.com

713-839-3405 (Houston, TX, USA)
Fax: 713-839-3646
Email: soporte@Igc.com

713-839-2200 (Houston, TX, USA)
Toll Free 1-877-435-7542
(1-877-HELP-LGC)

Fax: 303-996-2186

Email: Solutions@geographix.com

For contact information for regional offices, see the Contact Support page located at:

http://css.lgc.com/InfoCenter/index?page=contact&section=contact

If problems cannot be resolved at the regional level, an escalation team is called to resolve your incidents

quickly.

Helpful Internet Links

Name

Website Address

LMKR home page

http://www.Imkr.com

Landmark Support Portal

http://css.lac.com/InfoCenter/index?page=home

Landmark Software and Services home page

http://halliburton.com/landmark

SyBase home page

http://www.sybase.com

Microsoft SQL Server home page

http://www.microsoft.com/salserver

Oracle home page

http://www.oracle.com
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Trademarks
3D Drill View, 3D Drill View KM, 3D Surveillance, 3DFS, 3DView, Active Field Surveillance, Active Reservoir Surveillance, Adaptive Mesh Refining,
ADC, Advanced Data Transfer, Analysis Model Layering, ARIES, ARIES DecisionSuite, Asset Data Mining, Asset Decision Solutions, Asset
Development Center, Asset Development Centre, Asset Journal, Asset Performance, AssetConnect, AssetConnect Enterprise, AssetConnect Enterprise
Express, AssetConnect Expert, AssetDirector, AssetJournal, AssetLink, AssetLink Advisor, AssetLink Director, AssetLink Observer, AssetObserver,
AssetObserver Advisor, AssetOptimizer, AssetPlanner, AssetPredictor, AssetSolver, AssetSolver Online, AssetView, AssetView 2D, AssetView 3D,
BLITZPAK, CasingLife, CasingSeat, CDS Connect, Channel Trim, COMPASS, Contract Generation, Corporate Data Archiver, Corporate Data Store,
Data Analyzer, DataManager, DataStar, DBPIlot, Decision Management System, DecisionSpace, DecisionSpace 3D Drill View, DecisionSpace 3D Dirill
View KM, DecisionSpace AssetLink, DecisionSpace AssetPlanner, DecisionSpace AssetSolver, DecisionSpace Atomic Meshing, DecisionSpace Nexus,
DecisionSpace Reservoir, DecisionSuite, Deeper Knowledge. Broader Understanding., Depth Team, Depth Team Explorer, Depth Team Express, Depth
Team Extreme, Depth Team Interpreter, DepthTeam, DepthTeam Explorer, DepthTeam Express, DepthTeam Extreme, DepthTeam Interpreter, Design,
Desktop Navigator, DESKTOP-PVT, DESKTOP-VIP, DEX, DIMS, Discovery, Discovery 3D, Discovery Asset, Discovery Framebuilder, Discovery
PowerStation, DMS, Drillability Suite, Drilling Desktop, DrillModel, Drill-to-the-Earth-Model, Drillworks, Drillworks ConnectML, DSS, Dynamic
Reservoir Management, Dynamic Surveillance System, EarthCube, EDM, EDM AutoSync, EDT, eLandmark, Engineer’s Data Model, Engineer’s
Desktop, Engineer’s Link, ESP, Event Similarity Prediction, ezFault, ezModel, ezSurface, ezTracker, ezTracker2D, FastTrack, Field Scenario Planner,
FieldPlan, For Production, FZAP!, GeoAtlas, GeoDatalLoad, GeoGraphix, GeoGraphix Exploration System, GeoLink, Geometric Kernel, GeoProbe,
GeoProbe GF DataServer, GeoSmith, GES, GES97, GESXplorer, GMAplus, GMI Imager, Grid3D, GRIDGENR, H. Clean, Handheld Field Operator,
HHFO, High Science Simplified, Horizon Generation, 12 Enterprise, iDIMS, Infrastructure, Iso Core, IsoMap, iWellFile, KnowledgeSource, Landmark (as
aservice), Landmark (as software), Landmark Decision Center, Landmark Logo and Design, Landscape, Large Model, Lattix, LeaseMap, LogEdit, LogM,
LogPrep, Magic Earth, Make Great Decisions, MathPack, MDS Connect, MicroTopology, MIMIC, MIMIC+, Model Builder, Nexus (as a service), Nexus
(as software), Nexus View, Object MP, OpenBooks, OpenJournal, OpenSGM, OpenVision, OpenWells, OpenWire, OpenWire Client, OpenWire Direct,
OpenWire Server, OpenWorks, OpenWorks Development Kit, OpenWorks Production, OpenWorks Well File, PAL, Parallel-VIP, Parametric Modeling,
PetroBank, PetroBank Explorer, PetroBank Master Data Store, PetroStor, PetroWorks, PetroWorks Asset, PetroWorks Pro, PetroWorks ULTRA,
PlotView, Point Gridding Plus, Pointing Dispatcher, PostStack, PostStack ESP, PostStack Family, Power Interpretation, PowerCalculator, PowerExplorer,
PowerExplorer Connect, PowerGrid, PowerHub, PowerModel, PowerView, PrecisionTarget, Presgraf, PressWorks, PRIZM, Production, Production Asset
Manager, PROFILE, Project Administrator, ProMAGIC, ProMAGIC Connect, ProMAGIC Server, ProMAX, ProMAX 2D, ProMax 3D, ProMAX
3DPSDM, ProMAX 4D, ProMAX Family, ProMAX MVA, ProMAX VSP, pSTAX, Query Builder, Quick, Quick+, QUICKDIF, Quickwell, Quickwell+,
Quiklog, QUIKRAY, QUIKSHOT, QUIKVSP, RAVE, RAYMAP, RAYMAP+, Real Freedom, Real Time Asset Management Center, Real Time Decision
Center, Real Time Operations Center, Real Time Production Surveillance, Real Time Surveillance, Real-time View, Reference Data Manager, Reservoir,
Reservoir Framework Builder, RESev, ResMap, RTOC, SCAN, SeisCube, SeisMap, SeisModel, SeisSpace, SeisVision, SeisWell, SeisWorks, SeisWorks
2D, SeisWorks 3D, SeisWorks PowerCalculator, Seisworks PowerJournal, Seisworks PowerSection, Seisworks PowerView, SeisXchange, Semblance
Computation and Analysis, Sierra Family, SigmaView, SimConnect, SimConvert, SimDataStudio, SimResults, SimResults+, SimResults+3D, SIVA+,
SLAM, SmartFlow, smartSECTION, Spatializer, SpecDecomp, StrataAmp, StrataMap, StrataModel, StrataSim, StratWorks, StratWorks 3D, StreamCalc,
StressCheck, STRUCT, Structure Cube, Surf & Connect, SynTool, System Start for Servers, SystemStart, SystemStart for Clients, SystemStart for Servers,
SystemStart for Storage, Tanks & Tubes, TDQ, Team Workspace, TERAS, T-Grid, The Engineer’s DeskTop, Total Drilling Performance, TOW/cs,
TOW/cs Revenue Interface, TracPlanner, TracPlanner Xpress, Trend Form Gridding, Trimmed Grid, Turbo Synthetics, VESPA, VESPA+, VIP, VIP-
COMP, VIP-CORE, VIPDataStudio, VIP-DUAL, VIP-ENCORE, VIP-EXECUTIVE, VIP-Local Grid Refinement, VIP-THERM, WavX, Web Editor,
Well Cost, Well H. Clean, Well Seismic Fusion, Wellbase, Wellbore Planner, Wellbore Planner Connect, WELLCAT, WELLPLAN, WellSolver,
WellXchange, WOW, Xsection, You’re in Control. Experience the difference, ZAP!, and Z-MAP Plus are trademarks, registered trademarks, or service
marks of Halliburton.

All other trademarks, service marks and product or service names are the trademarks or names of their respective owners.

Note
The information contained in this document is subject to change without notice and should not be construed as a commitment by
Halliburton. Halliburton assumes no responsibility for any error that may appear in this manual. Some states or jurisdictions do
not allow disclaimer of expressed or implied warranties in certain transactions; therefore, this statement may not apply to you.
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