NEW FEATURES

T7.410 UPDATE
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INTRODUCTION

This document describes the new features and enhancements that make up the
T7.410 update release and differentiate it from the latest T7.400 releases. T7.410 is
distributed as a patch and must be installed onto an existing 7.40x installation as a patch.
For a full description of the new features please refer to the relevant sections in the T7
user-manual. This document and the end-user manual use the term "T7" and “TrapTester”
when referring to the current release version of the software.

Important Notes:

1) T7 license feature versions are “7.4”. T7.4 will not function with a T7.3 (or earlier)
license. Please send T7.4 license requests to support@badleys.co.uk.

2) T7.4 uses FlexNet 11.19.8 for its licensing. The installation includes the 11.19.8
version of the FlexNet license manager daemon, Imgrd.

3) Once installed, T7 will need to run a database upgrade on existing projects when
they are accessed. Please backup you projects before using them with T7.4.
Once a project has been upgraded it will not be accessible older versions of T7.

4)  After a project has been upgraded, the Volume Editor default shortcut file (defining
hotkeys) will be replaced with an updated set of hotkeys and shortcuts. The
original shortcut definition file will be renamed to "default.7.4xx".
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MAIN FEATURES

Category-Based Display Methods

T7 uses Display Methods to render attributes upon various types of geological objects,
such as fault and horizon surfaces, represented in the Volume Editor 3D system. Standard
Display Methods result in a colour image which is drawn onto the host object or used to
colour specific facets or cells of a host object. That image is generated by mapping a
nominated attribute through a colourmap and applying an optional filter. A standard
Display Method can be configured to blend the results of multiple attributes, colourmaps
and filters to compose complex images or montages.

In contrast, a Catergory-Based Display Method (referred to as a Category Method)
provides a means of generating the colour image based on single-colour categories. A
category Method can define up to 16 categories, and each can contain up to 8 conditions
that must be satisfied for it to be represented in the resultant image.

Both Standard and Category Display Methods are accessed and managed using the
Display Method Editor. A new option in the Display Method Editor switches between
Standard and Category modes. The below image shows the Display Method Editor
controls available in Category mode.

Display method; |} Display Method Name ¥ R
Teols for
adding, Type: Standard Category Colour to use
removing, — = = for
re-ordering —=| ) {60 ==K Description Opticnal Description Text "_uncategurize d
categones data
and Category Name Colour  <MNone> ¥ <MNone> ki
conditions t ’

Condition Type Selection

{ Table for Category Definitions }

Okay Apply Close Import...

Note the toolbar containing controls to add and remove category rows and to add extra
condition columns. The condition columns are headed with a drop-down attribute
selection. As condition columns are added, the default attribute selection is set to <None>.
The type of attribute selected will define how the conditions per category can then be set.
Indexed-type attributes (such as Litho-type,Reservoir-type etc) support conditions that are
a simple selections from a drop-down list, while continuous-type attributes (such as Shale
gouge ratio, V-shale etc) support a text-based expression defining a range of values.
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There are a number of default Category-based Display Methods that are part of the
T7.4.10 base templates — these are copied to the project as part of the T7.410 project
upgrade process. The image below shows the Display Method Editor window set up with a
Category Method for Fault Surfaces.

Display method: LATOL - Seal Tupe (RESERMOIR-SGR) ¥ w A
Type: Standard Categary
g_;.:_,- I]_":-" :g-éﬁ, Dezcription Lieal Type Bazed Only on SGR and Reserwoir Type
Category Mame Colour  Reserwoir—type: Juxt ¥ (Curve) Shale gouge ratio ¥
1 K Juxtaposition Seal [N FuiGood / HutNone ¥ > 0,0000 (/)
2 K Juctaposition Seal [ FuMone / HusGood ¥ 50,0000 (/)
3 K Hembrane Seal Fu:Good # HwiGood ¥ 40,0000 (A
4 K BafflesPartial Seal Fu:Good # HwiGood ¥ 20,0000 - 40,0000 ()
5 XK Leaking B Fiicood / HusGood ¥ < 20,0000 (/)

Okay Apply Close Impaort...

The above example shows a set of rules that define fault seal type based on reservoir
juxtaposition and SGR. There are five categories. Each category has the following
columns:

1) category number (not editable).

2) a delete button to remove that category.

3) category name — to be set as required.

4) category colour — to be set as requried.

5) category condition: set to “Reservoir-type: Juxt” — here the user is able to set the
footwall (Fw) and hanging wall (Hw) juxtaposed reservoir type (Good, Poor, None —
as assigned to each defined horizon) required for each category.

6) A second condition has been added and is set to use the “(Curve) Shale gouge
ratio” fault attribute. Each category defines a specific value or range of values that
must be met.

All conditions for a given category must be met for that category to be represented in the
results for a given fault (or other object).

= Badleys June 2026 5
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The image below shows the results of the above display method applied to a fault (F1).
The image also includes the footwall and hanging wall polygons for the relevant intervals.

Fault F1

O

Note that, in this example, the intervals are set with a reservoir quality of either “Good” or
“‘None” - the Display Method has no category that caters for the “None” against “None”
case so any data that falls into this condition falls back to using the colour set for
uncategorized data — in this case — transparent.

It is also possible to
apply Category Methods
to Polygon Centre-lines
using options in the
Volume Editor’s Style
controls.

et > e The image to the left
i R s ° shows the above
/ \ Display Method applied
Fault F1 to centre-lines at the
K12 horizon.

- Displays such as this
can be used as stop-go
. maps to assess

Al potential migration
#‘ pathways.
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The following images show some examples of Fault-based Category Method templates
provided with the 7.4.10 installation. These templates are provided as guides and should
be edited to suite project-specific circumstances.

CATO1 - Seal Type (RESERVOIR-SGR)

Category MName Colour  Reservoir-typed Juxt ¥ (Curve) Shale gouge ratio ¥
Juxtapozition Seal - Fil Trap - Fu:Good & HuiMone ¥ 0,000 (4]
Juxtaposition Seal - HW Trap - FuiNone # Hw:Good ¥ 00000 (/)
Hembrane Seal FwiGood # HwiGood ¥ > 40,0000 (/)
BafflesPartial Seal FuzGood # HwiGood ¥ 20,0000 - 40,0000 (/)
Leaking B F:Good / HuzGood ¥ < 20,0000 (/)
CATO03 — Seal Type (VSH-SGR)

Category Hame Colour  (Curve) Y-shale: F-wall ¥ (Curve) Y-shale: H-wall ¥ (Curvel) Shale gouge ratioc ¥
Fully Sealing - Fil Trap - 0,0000 - 0,4000 /) > 0,4000 () > 0,0000 (/)
Fully Sealing - HY Trap B > 0.4000 (7 0.0000 - 04000 (/) > 0,0000 £7)
Membrane Seal 0,0000 - 0,4000 (/) 0,0000 - 00,4000 (/) 40,0000 (/)
Baffle/Partial Seal 0,0000 - 04000 (/) 0,0000 - 04000 (/) 20,0000 - 40,0000 (/)
Leaking B o.0000 - 0.4000 (/) 0,0000 - 0,4000 (/) < 20,0000 (/)
Shale on Shale > 0,4000 (/) > 0,4000 (/) > 0,0000 (/)

CATOQ7 — Litho-type Juxtapositions

Category Mame Colour  Litho-type; Fuwall ¥ Litho-type; H-wall ¥
Sand-5and Sandstone ¥ Sandztone ¥
Sand-Shale {Fl-HW} Sandstone ¥ Shale hJ
Shale-Sand (FU-HU) P shale ¥ Sandstane ¥
CATO08 - VSH-based Juxtapositions
Category Mame Colour  (Curve) Y-shale: F-wall ¥ (Curve) V-shale! H-wall ¥
Low Y5H Owerlaps 0,0000 - 0,4000 (4 00000 - 0,4000 ()
Low Fll = High HW WSH Overlap 0,0000 = 0,4000 (/) > 0,4000 (/)
High FWl - Low HW WSH Overlap Po0.4000 () 00000 - 0,4000 ()
CAT12 — Seal Containment (VSH-SGR-20mHCH)
Categaory Name Colour  (Curwe) W-zhale: F-wall ¥ (Curve) W-shale: H-wall ¥ (Curve) Shale gouge ratio ¥ |Hydrocarbon column height (F W
Fll Trap - Juxt Seal - 0,0000 - 0,4000 (4] > 0,.4000 (/) F0,0000 (/) 0,00 (m)
HI Trap - Juxt Seal B > o.4000 (1) 0,0000 - 0,4000 (/) > 0,0000 (/) > 0,00 [m)
Low WSH - High SGR - HCH>Z20m 0,0000 = 0,4000 (/) 0,0000 = 0,4000 (/) > E0,0000 (/) > 20,00 {m)
Low WSH - Low SGR - HCH>Z20m 0,0000 - 0,4000 (/) 0,0000 - 0,4000 (/) 0,0000 - 20,0000 (4 > 20,00 ()
Laow WSH - High SGR - HCH<20m I—I 0,0000 - 0,4000 (/) 0,0000 - 0,4000 (/) > E0,0000 () < 20,00 (m)
Low WSH - Low SGR - HCH<Z0m - 0,0000 - 0,4000 (/) 0L0000 - 0,4000 (/) 0,0000 - 30,0000 (4 < 20,00 (m)
High WSH Overlaps » 04000 (/) > 0,4000 (/) F0,0000 (/) 0,00 (m)
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Al Seismic Domains

A new BGL proprietary Al technology is introduced in T7.410. This is an unsupervised
deep learning method that automatically learns how to segment a section/volume
according to a requested number of seismic domains. Seismic domains are simply regions
that share similar seismic motifs. In short, the technology highlights areas of subtle signal
changes that can be imprecisely perceived but not quantified and therefore mapped. A
fuller explanation of the technology is outlined in Dillon, 2026. The method has already
found commercial application. A second technical note illustrates its potential utility with
respect to a fractured reservoir.

= Badleys June 2026 3
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2D Seismic Domain Analysis

Seismic sections can be analysed and segmented according to shared seismic signal
motifs using the Seismic Domain Options dialog. To access the tool, select a section (it
operates on a single section at a time) and use the <MB3> popup menu option: Section ->
Process seismic -> Domain analysis.

% single-Selection S
Viewver
Hide

Object

Shape

Interpret fault

Interpret horizon

Load cross-section Shift+X
" Load cross-section: Choose viewer
Horizon flattening

Frame Control

Unload H
© Reload Ctrl+l
Keep selected Shift+K
5 Set frame control focus 0

2 Load section in new viewer

Correlation panel

!
Process seismic In 5 :
Jlonain analysis...

. Choose seismic access Shift+space CA L ast St EeEER
™ >, Edit seismic access Shift Ctrl+spacev Cross correlation
#;:’ Disable Structure colour-fill Fault enhancement

i=  Surface intersects Structural smooothing

{Trace diff (signed)
Send to Structure Solver

Send to Flex
Show StructureSolver Server,..

Trace diff (unsigned)
Structural dip
Semblance

M Entropy

Inst, amplitude

Inst, phase

& Inst, frequency

Peak filter

Feature filter

Reset

The Seismic Domain Options window will open. This enables the user to define the
resolution (tile size and step) as well as number of requested domains during analysis.
The user can also use it to define polygonal regions - in its viewer — that are of special
interest. Once everything is set up the chosen method of segmentation can be run by
pressing the “Run operation” button. When the process is finished the results are
displayed as a preview overlay (see below). Once the user is happy with the results, the
domain map can be displayed on the original section by pressing “Apply”.

= Badleys June 2026 9
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——=1
2 Seismic Domain Options S - m} X
Settings
Screenshots: Row 382 '
Settingss [ 1
Choose method oo Domains 5 : Tile size 32 : Tile step 2 v

Pracessing nethodst Donains Run and show

preview

List of processing
methods for use
with traditional
direct approach

Close Apply

Note a number of methods are available (under the Mode menu). The principal one (and
recommended) is AlI/N which uses the new Al technology in order to segment the section
in terms of seismic frequency information alone — variations in amplitude are removed prior
to analysis. As a post-processing step, the Al/A reintroduces amplitude to enrich the
domain data with additional contextual information. Finally, the “Direct” method applies a
traditional ML-based segmentation method using one or more processed versions of the
amplitude data (listed under processing methods).

~ Badleys June 2026 10
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3D Seismic Domain Analysis

The seismic surface sampling tool (Seismic Slicer) has been extended to include 3D
seismic domain analysis. As with the 2D version outlined above, this employs BGL’s
proprietary Al technology to segment seismic volumes, fixed about a horizon surface, into
regions with similar signal motifs (domains). The results are presented as textured

attributes on the horizon surface:

Results from Al domain analysis of seismic data within a fluvial-dominated stratigraphic unit (4
domains were requested)

As stated, the system is an extension to the existing Seismic Slicer tool which is available
in Volume Editor. The most direct method to launch Seismic Slicer is via the Model & Seal

ribbon (see below).

~ Badleys June 2026 11
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¥ Home Surveys & Grids Interpret Model & Seal Gi

Faults Wells Strata-Cubes Traps Fracture-Networks Options
Manage... @ :;: a
Manage map polygons...

Select aftributes ..
Display Method Editor ...

Contour Method Editor ...
Geometric Filters ...

Gridding Tool.. /,,-”// 2 Seismic Slicer : TrainCELL3 = a X
Horizon Volume Utility... Seismic Data -
Interval Thickness...

VIR RS N PGl -Seismicl,0 @ Generic ¢ weca -3D access=(-/R/C/Z/A)

Seismic/Strata-

¥
Seismic Slicer.. e | | [ cube volumes

“.‘ Statistical | Domain

Al Net: DirNet Mum, Domains; # —
& i

Tile info:  Size: B ¥ B=Settings

Step: ¥

\ Offset from picks [10.000 (m) | (-10,00-30,00)

\ Slicing Controls

WARNING. . .
"‘. Hote that the horizon attribute sample spacing may be greater/less than the
\ sample spacing of the seismic data volume, This may result in aliasing/redundancy.
\ The sample spacing should be ¢, 17,75(n) or slightly less, To change:
\ Project Parameters=>Horizon surface=>Horizon attribute resolution
or

Press "Project Parameters" button below

\ Note: after changing this, an attribute resync will be required.

Project Parameters

Horizons Output attributes
\ T .
\ L] EAENESFIIEN 2= Seismic 42
\ Seismic #3 solect the
\‘.‘ Seismic #4

o horizon surface
\ Upper Shale (marker) Setsnic #5 [~ and the output

\ Hiddle-Sand horizon attribute
Middle Shale (marker)

B mimin Coind fanminlemin ¥

=
Tone

I\‘\.\I Close V}

The existing functionality remains relatively unchanged and can be accessed under the”
Statistical” tab. Under the domain tab are several settings. The first is the “Al Net.” menu
which provides the user with the choice of two deep learning network architectures: DirNet
and Distill. “DirNet” is more efficient and tends to be good at finding macro-scale changes
in seismic motifs while “Distill” is better at finding less obvious finer detailed trends. Tile
“Size” and “Step” determine resolution - the process is time-consuming so lowering the
resolution can speed up the process significantly. The “Num. of Domains” tells the system
how many domains to look for. The “Offset from pick” value determined where the
sampling should start as a vertical offset from the surface-volume intersections.

When finished a display method may need to be created in order to view the outputs on
the selected horizon surface. Note, that currently, the method is not implemented for fault
surfaces.

~ Badleys June 2026 12
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Fault-Wall-Specific Well Lists

Prior to this release, when computing well-based attributes on fault surfaces in the Volume
Editor, the procedure only used data from the wells that were loaded at that time. Now it is
possible to independently define a list of wells for the footwall and hanging wall of a fault.
Not only does this mean that the referred wells are not required to be loaded in the Volume
Editor but, more importantly, it enables the use of specific well data each side of a fault.
This latter feature is especially useful where the stratigraphy and/or lithology differs
significantly across the fault.

The default configuration is for faults not to have any well-lists defined. This is the standard
case and will fall back to using the wells loaded in the Volume Editor at the time that
attributes are computed. A well-list may be set for just one wall of a fault whereby the
remaining wall will use the data from wells loaded in the Volume Editor.

Fault-specific well-lists are set in the Fault Plane properties Editor or in the Fault Plane
manager table — both are accessible in the Database Explorer tool.

The image below shows the Fault Plane properties editor with the new well-list settings.
The example shows a fault to the right in map view with Well-1 & Well-5 forming a well list
“‘North Wells” assigned to the hanging wall and Well-2 & Well-3 forming well list “South
Wells” assigned to the footwall.

Fault Plane properties editor

Modify Fault plane 'FaultED-F1' x
Hame$ FaultED-F1
Colour:
Use for framework modelling: e Mo (virtual
Fault meshing parameters: FltMeshParamz#160 “;- Create..
Dizplacement modelling parameterz: DispParams,0 ‘;‘ Create..
Footwall pressure profile: <Hone> -;- Create..
Hanging wall pressure profile: <Hone> -;- Create.. /_ /i..
Footuall well list: South-li=11s & ||Create..
Hanging wall well list: Horth-lells ‘;‘ Create..
Region of interest (ROIY poluygon:  <Mone: ‘;-d
Side-zeal mode: Seal to Left
[8]:4 Apply Cancel
N
w+E e
P \\ J

In this example, , V-shale log data from Well-5 and Well-1 will be used to calculate the v-
shale distribution in the hanging wall, while log data from Well-2 and Well-3 will be used for
the footwall.

—-‘ BBQQL?YS June 2026 13
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Fill-Spill Fault Surface Attributes

The T7.4 release included a new system for assessing Fault Seal Uncertainty (FSU). As
part of the FSU data gathering process, a new type of fault surface attribute was required
which effectively summarised the potential reservoir hydrocarbon (or CO,) fill-to-spill levels
for both juxtaposition sealing and membrane (SGR) sealing mechanisms. It was during
this process that it became apparent how useful these new attributes were in a more
general sense outside of the FSU system. The 7.4.10 release now includes a new set of
optional fault surface “Fill-Spill” attributes.

The diagram below illustrates the concept of the juxtaposition and membrane seal fluid fill
levels for a reservoir interval at a fault cross-section. The T7 Fill-Spill attributes take this
concept and compute the potential reservoir fill levels supported at the fault surface down
from the crest of the reservoir as seen on the fault.

Spill-point for
juxtaposition seal

Spill-point for
SGR/membrane seal

By default, the lateral extents of the fault are treated as structural spill points if a shallower
point has not been reached elsewhere along the fault. If a particular reservoir is known to
be sealed at one or both lateral extents (where it connects to another fault, for example),
the “Side seal mode” option in the Fault Plane properties editor can be set to enforce this.

In the example image above, a footwall reservoir sand is partially juxtaposed against a
sealing shale unit — this provides a potential fluid fill down to the base of the shale in the
hanging wall (the red triangle area); any deeper than this point, fluids will leak to the
hanging wall sand immediately beneath the shale. In the case where SGR may play a role
in forming a potential seal, the spill point can extend deeper than the juxtaposition seal.
The above example shows such a case; the point at which the SGR-related seal is
breached is determined by the depth at which the fluid buoyance pressure exceeds the

- Badleys June 2026 14
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capillary entry pressure of the fault rock. This SGR-related spill point is indicated in the
above diagram by the orange region.

The Fill-Spill fault attributes available for computation are listed in the table below.

Attribute name Fault | Reservoir V-shale | Seal-
wall | definition source |type

(Zonal) Fill-Spill: F-wall Juxt-only res=GRQ Fw Good n/a Juxt-only
(Zonal) Fill-Spill: F-wall Juxt-only res=Vsh-cutoff Fw Good + Vsh < cutoff | Zonal Juxt-only
(Zonal) Fill-Spill: F-wall Juxt+SGR (Yielding et al) Fw Good + Vsh < cutoff | Zonal Juxt+SGR
(Zonal) Fill-Spill: F-wall Juxt+SGR (Bretan et al) Fw Good + Vsh < cutoff | Zonal Juxt+SGR
(Zonal) Fill-Spill: F-wall Juxt+SGR (Sperrevik et al) Fw Good + Vsh < cutoff | Zonal Juxt+SGR
(Zonal) Fill-Spill: F-wall Juxt+SGR (Karolyte et al) Fw Good + Vsh < cutoff | Zonal Juxt+SGR
(Curve) Fill-Spill: F-wall Juxt-only res=Vsh-cutoff Fw Good + Vsh < cutoff | Curve Juxt-only
(Curve) Fill-Spill: F-wall Juxt+SGR (Yielding et al) Fw Good + Vsh < cutoff | Curve Juxt+SGR
(Curve) Fill-Spill: F-wall Juxt+SGR (Bretan et al) Fw Good + Vsh < cutoff | Curve Juxt+SGR
(Curve) Fill-Spill: F-wall Juxt+SGR (Sperrevik et al) Fw Good + Vsh < cutoff | Curve Juxt+SGR
(Curve) Fill-Spill: F-wall Juxt+SGR (Karolyte et al) Fw Good + Vsh < cutoff | Curve Juxt+SGR
(Zonal) Fill-Spill: F-wall Juxt-only res=GRQ Hw Good n/a Juxt-only
(Zonal) Fill-Spill: F-wall Juxt-only res=Vsh-cutoff Hw Good + Vsh < cutoff | Zonal Juxt-only
(Zonal) Fill-Spill: F-wall Juxt+SGR (Yielding et al) Hw Good + Vsh < cutoff | Zonal Juxt+SGR
(Zonal) Fill-Spill: F-wall Juxt+SGR (Bretan et al) Hw Good + Vsh < cutoff | Zonal Juxt+SGR
(Zonal) Fill-Spill: F-wall Juxt+SGR (Sperrevik et al) Hw Good + Vsh < cutoff | Zonal Juxt+SGR
(Zonal) Fill-Spill: F-wall Juxt+SGR (Karolyte et al) Hw Good + Vsh < cutoff | Zonal Juxt+SGR
(Curve) Fill-Spill: F-wall Juxt-only res=Vsh-cutoff Hw Good + Vsh < cutoff | Curve Juxt-only
(Curve) Fill-Spill: F-wall Juxt+SGR (Yielding et al) Hw Good + Vsh < cutoff | Curve Juxt+SGR
(Curve) Fill-Spill: F-wall Juxt+SGR (Bretan et al) Hw Good + Vsh < cutoff | Curve Juxt+SGR
(Curve) Fill-Spill: F-wall Juxt+SGR (Sperrevik etal) | Hw Good + Vsh < cutoff | Curve Juxt+SGR
(Curve) Fill-Spill: F-wall Juxt+SGR (Karolyte et al) Hw Good + Vsh < cutoff | Curve Juxt+SGR

= Badleys June 2026 15
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The columns in the above table are explained as follows.

FAULT WALL:

This defines the fault wall for which the attribute is computed. Fw = footwall, Hw = hanging
wall.

RESERVOIR DEFINITION:

This identifies the intervals as mapped on the fault surface that are treated as reservoirs. A
value of “Good” = those with a horizon reservoir property set to “Good” (as opposed to
“Poor” or “None”). A value of “Vsh < cutoff” = those with a horizon reservoir property set
to “Good” but only where, within that interval, there is mapped V-shale value less than the
cutoff defined in the Project Parameters (see below).

V-SHALE SOURCE:

Zonal = uses zonal V-shale data from nominated wells (i.e. a fixed value per interval).
Curve = uses curve-mapped v-shale log from nominated wells (i.e. log curves mapped to
intervals on the fault surface using CurveMapper rules.

SEAL-TYPE:

Juxt-only = only processes seal based on reservoir juxtapositions. Juxt+SGR =
processes seal based on reservoir juxtapositions and SGR-based maximum supported
column heights.

PROJECT PARAMETERS

The Fault Zone Properties tab in the Project Parameters holds the new Fill-spill V-shale
cutoff value. This defaults to 0.5

attribute selections “—E

Isochore modelling ig Shale gouge ratio calculationd C

Gouge ratio

Gouge ratio to uze for derived attributes: Cu

— ¥ Treat rmegative throws as zero for gouge retic computation

Fault zone properties —Q
S Fill-spill

i s m ¥ lefine reservoir as YShale less than ()3, 50000

Structure

Curve-tmappar
PP E  Uze fault tips as zero throw

WELL DATA

The well data used for the mapping of V-shale data on to the fault surfaces is controlled by
the wells loaded in the Volume Editor at the time. Alternatively, this can be controlled on a
per-fault basis using the new fault-specific well lists described earlier.

ROI POLYGONS AND SIDE SEAL MODE

All Fill-Spill properties may be constrained by a Region of Interest (ROI) polygon and are
subject to the Side seal mode, if set, for a given fault.

~ Badleys June 2026 16
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DISPLAY METHODS

Each Fill-Spill fault attribute has a corresponding category-based Display Method that can
be used to show the property on fault surfaces. An example display method in the Display
Method Editor is shown below.

Display Method Editor :: Task=Fault - 0 x
Dizplay method: Turwver FillSpill-Fu-Jux+SGR (V) ¥ w| | N
Type: Standard Category
iﬁj I]_!-Ju;'ﬁ- %ﬂ lescription &

Category Mame Colour  (Curwe) Fill-Spill: F-wall Juxt+SGR (Yielding et all W

1 K structural Spill [ = 100000 )
2 A Hembrane Spill = 2,00000 (™)

Okay Apply Close Impart..

Notice that an attribute value of 1.0 indicates the fluid fill within a reservoir down to the
structural spill point (measured from the crest of the structure as seen at the fault). A value
of 2.0 then indicates the fill level that extends down to the potential spill level controlled by
SGR/membrane seal. The Display method above allocates red and orange colours to
these two categories. The image below shows the results of the above display method
applied to a fault with a sequence of stacked reservoirs.

Structural-Fill

Membrane-Fill
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FUNCTIONAL ENHANCEMENTS

Horizon Surface Modelling Using All Vertices

The manner in which horizon surface tri-meshes are created in T7 has been extended with
an explicit option (in Project Parameters and in the Horizon Meshing Parameters), where
all input raw data (i.e. 2D and 3D survey interpretation in the form of horizon data volumes,
point-set data and well horizon picks) are used as vertices in the modelled tri-mesh. The
same result was effectively achievable before by setting the maximum number of vertices
to be greater than the number of raw data points. The following descriptions summarise
the horizon meshing options that are now present and show their effect on a horizon tri-
mesh patch.

Maximum vertices

Vertices will be added to the tri-mesh until the maximum number of points has been
reached.

- : A
Modelling strategys Maximum vertices Lo

P2

Maximum data pointa: 10000

Maximum residual

Vertices will be added to the tri-mesh until: (a) the maximum vertical distance between the
remaining input vertices and the current tri-mesh is less than or equal to the specified
“maximum difference”, or (b) the maximum number of points has been reached.

Hodelling strategy: kaximum residual
Maximum data pointsy 1000
Maximum difference (m): 10,000

All vertices [new]

All input vertices are used to create the final tri-mesh.

Modelling strategy: &ll vertices
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Access Fault Stats directly from Polygons and Fractures

Polygons and Fractures may now be sent from Volume Editor and Database Explorer into
the Fault Statistics tool (FASIT), launching the application if necessary.

-7 autpaneUI items
B[7 Fault plans (15 ) Bdev,T7
= FALLT 1
Fault bazed fault segment
Fault correlation
| Fault point-set
Fault surface
) FaultED element—run
/ Single-Selection FaultED model-run
9_p¢ 1= Viewer ¥ FSU model
1= i Horizon patch
= Hide * Polygon (3 items)
= Object p.4 roomad
= Shape M r.s . s
= Section B p.30 Editin nei,v.wmdow
= B FALLT 2 o
= Polygon
= Bt % oz Horizon Ctr1+0 G- FaULT 3 | Deactivate P4 [PGE1]
= Fault surface = Edit B FALLT 4 Copy P.4 [PGB1]
(= Horizon G- FaultED-F1
K Delete BackSpace eIl FaultED-F2
G Lock L B0 Prospect 1 DD P4 [[PEER)
e Corwert to shape G- Prospect 2 Send To Fault Statistics
Bl Send to Fault Statisti M Prospect 3 sort By
end to Fau atistics
4 G- FProspect 4 Jump to alternate parent
e Prospect &
B .

File Options

Fault orientation plot

Z of sample (%)
o0 10

Palygon Analysis  Fracture Analysis 20
Hor-izons Faults
20X BT Z10)x0/= = [=<2
K1 (marker) [0] Prospect 3
PGEL [0] Prospect &
2 (rter)
k3 (marker) [1] FALLT 2
K (narker)
kS (marker) [1] FALLT 4
KE (marker) [1] FaultED-F1
K7 Cnarker)
Plot ID Plot#l
Spacing(n) 400,000000
" e T|A 190 g 170

Flot#l 1 polygon ¢ HorizoniPGEL / Trace spacing:l00,0m

[MB1]:Select [MB1+ShiftliInquire [MB21:Drag pole of stereoplot [MEZ]:Menu
175.5 degrees Walue:ld B 2

Selected:
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Access Triangle Directly from Well Logs

VShale and Permeability well logs may now be sent from Volume Editor, Well Editor and
Database Explorer into the Triangle application, launching the application if necessary.

rsteate
A SRroas Sassarts W1l cuve detat Gawe Bl (ctive & %
wetie trock: TN oo Lo @ S
Tinardnpah, scenar io Parert il poit-2 |
' ™ Well (4 item)
l E' g i {E E @ I‘ Vel Parern deribue Sof; (EETRNEREER
| - o
Slagle-Selection C Doreiede strese .
| E— O [mm- x s (o e bt
1 = e= I Tinerdesth curve Cotors =
) E nde =5 1wl il piak
\ T Mhject - + Vel horfen pich Log runs L]
!  Supe 2 ol Wragectony (1 1tems)
- Veit-l Lop versions L}
5 Section
3 . 0, d
F Wl O T il curve das (1 ites) Yolen rnges m 20
= T % horsoon pick e AE Ay, K165
\ & : -ll o Pt 1.6 to T3
1y Add fault puck |=| :‘ -y ::u. Patrresln

To Nnll vector=set 1 0.0

1 Mowe picha ,ﬁ tee - Dpu ity
Ty tovy Oaachviate Corve 8 (Achve  VaSnale) [Vinae)

o W w2

47 Emlocate $ 4B well-3 Copy Curve & (AC¥ve V. Shale) [Vinas)

= nload % A e I 3t

39 Creste whitrary liw a8 Vell sttrdtuse defination | Omete Curved (Actve | V-Enas) Vidas]

} . N

¢ 2 Pas g § ] % | Votume Eane
| P {301 0y Wel Eone
| 1 ; Infos 1 1tess (1 selected) Jamp % Bernate pacert

0

Seothia) | Deterval | Litholopy | Viale Log) Persestili] Sale bede| Satacnstion : Sale Gome Retio (cont inunn deta)

1 Vellzewli-1 Viale ligtVsbale  Jutawsition!Sale Goge Rt ook invom dna) ]
Depth interval Littology  VSale Loy PrsesbilityBade Bt Sotaposition

=
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Discrete Fracture Selection by Polygon

The system for allowing the selection of discrete fractures that are part of a Fracture
Network has been extended to cater polygon-based filtering.

Discrete fractures can be selected manually using the usual selection procedures in the
Volume Editor (i.e. single & multiple selection, box selection). Alternatively the Discrete
Fracture Selection Tool can be used. This is accessed from the Model & Seal menu as
shown below.

ﬁj Home Surveys & Grids Interpret kodel & Seal Geomodel

Horizons Faults  Wells Strata-Cubes Traps | Fracture-Netwarks | Options

Y i o FManage... :‘
= '% "ﬁ%l‘:iu} Select attributes . g *ﬁl E

Display Kethod Editar ...
~ Creation cantrals ..

L. Unaszigned
¥

7 vi Discrete fracture selectar . f— — — =—

N Cameras Discrete fracure scaling ... e
T

] Surweys & Grids | |

i Surueys Discrete Fracture Selectol _ o

lze these controlz to zelect discrete fractures in the active wiewer,
(Attributes must be up-to-date with Fracture Metworks)

Select all fractures where ...

¥ >
AND where ...
¥ <
AND where they intesect with the well trajectory,..

%  AMD where they are located insidedoutzide a polygon (in map wiew)

11T

List: [ ¥ Create. |(inside)

Close |Select Clear Selection

The new option for using a polygon (or polygon-set) shape is shown above. Select an
existing polygon (or polygon-set) from the drop-down list or use the “Create..” button to
digitize a polygon in the viewer.

Use the “(inside)” or “(outside)” option to selected fractures that lie inside or outside the
chosen polygon.
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The following image shows a set of discrete fractures that have been selected on the basis
that they fall within the bounds of the chosen polygon.

Discrete Fracture Selector A — — T e e e e
e e o R g el e gt -
Use these controls to select discrete fractures in the active viewer. | et m e !
(Attributes must be up-to-date with Fracture Metuorks) 18 n e e g N e g R e o R
Select all fractures where .., Bl e e g g e i e ol o o o e ;J'l/ -
7 > 1* e o mm et g e S S e ae e R g gl gl g e ]
AND uhere 8 B 1‘//
I - = -
AMD where they intesect with the well trajectory,.. !l - N \ % 0 # I e . u % % E f/'
AT 7 ‘i-“‘*“‘““""”""’”K““*ﬁi"
: R -
¥ AND where they are located insidefoutzide a polugon (in map view) ‘: ™ % ‘ § : z g gz % __...-'""'Q . ‘ ‘ \’ ‘ ~
i List: TS SR | Create| [(inside)| | [T ~$¥ o8- s L T Y L ]
Close | Select  Clear Selection E ..‘0- | _SMpERT B N Sspmapesssspeess souSioni ~ «
WL G LT MO T = -
- - e 4 1 VRS gy e g .
= . ST v B Y N I 4 R N |

The selected discrete fractures can then be further manipulated using the options in the
right mouse button menu such as deletion, reassignment, rescaling etc.

Hulti-selection

= VYiewer

= Hide

= Object

= Shape

= Section

f Discrete fracture X Delete [196] BackSpace

= Fracture’ hetuork ' A% fssign to Active [196] Ctrl+A
¥ fssign to New [196]
W2 fssign to New (& load) [196] Ctrl+N

¢ Rescale .., [196]
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3D Horizon Auto-Tracker Option to Use Fault Indicator Data

The 3D horizon auto-tracker in the Volume Editor is a powerful part of the T7 interpretation
toolkit. It has been extended with the option to use a fault indicator volume as a means of
improving the tracking results around faults. The fault indicator volume can be one created
in T7 or it can be one created elsewhere. The fault indicator volume must be loaded as a
volume in the Volume Editor’s Interpret module to be available in the auto-tracking system.
The image below shows the first tab in the 3D horizon auto-tracker and highlights the new
option.

Inputs

Source Yolume

2D zeizmic wvolume:

Seed Points » Reconfigure
Seed horizon g Horizon_Auto_with_AI J;J
Uze horizon data wolume [Z] L.370 11 (weca) -.;
Uze well picks List:  <Monex _.; Create..

llze point-zet data

Constraints ¥ Reconfigure
Clip to probe row/col range “Mone L
Clip to polygon shape |{ inside ) ; <MNone _.; Create..
Stop at fault surfaces Lizt:  <Monex _.; Create..
Fault-mask width Y : (+/- traces)

3D fault indicator volume:

Stop at B-bit walues between:  min il : max 127 ':

Close Mext -=

Note that when the fault indicator volume is loaded, the data will be reduced to be 8-bit
and will take on a range of values between -128 to 127. For the auto-tracker to be able to
identify faults in the indicator volume it is necessary to define the 8-bit range that
represents fault data. In the above example, the range is set to 0 to 127.

During the tracking process, proposed tracking locations will be dropped if they lie on
points that are identified as “fault”. Clearly, if there are gaps in the indicator data that
should be treated as fault data, the auto-tracker may “leak” through. Also, if the indicator
data results in isolated regions of non-fault data, then these will only be tracked if there are
seed data within them.
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USABILITY IMPROVEMENTS

Well Editor Improved Toolbar and New Ul Functions

The Well Editor interface has been updated with several new features as described below.

2 Well Editor : d3

File Edit Options Display @

fActive track: [N REErY] fActive log: [EIEICRGETUNN

[ETHTRIETE  Active horizon: Unassigned ¥ || Active fault: Unassigned v
llel1-2 K03

—

0,0 o2 94 %46 o8 0.0 o2 94 0.6 o8

TVDSS (Metres)
TVDSS (Metres)

TVDSS (Metres)

2500

Info: TVDSS (m): 1534,428 Vshale(/): 1,01133

1. WELL TRACK TOOLBAR

The well track toolbar (that controls the display of the well track) has been moved from the
top of each well track to a single toolbar above the loaded well tracks. This toolbar is
updated based on the active/selected well track.

2. CLOSE WELL TRACK

Each loaded well track now has a close button in the top right corner. Activating this button
removes the well track and all loaded logs associated with it.

3. MOVE WELL TRACK

Two buttons 4» have been added to the Well Editor left toolbar. These buttons allow the
selected well track to be moved one position to the left or right.

4. REGULARIZE TRACK WIDTH

The I~ button, located in the Well Editor left toolbar, re-sizes the width all tracks to be the
same as that of the selected/active track (the active track is denoted by a red border box).
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Colourmap Editor Support for Shared Colourmaps

The Volume Editor’'s Colourmap Editor now has the ability to save colourmaps to a user-
specific location shared by all T7 projects.

The option is shown as a toggle button to the left of the colourmap file combo box:

r -
Modes

Acld marker

Change marker

Delete marker -+

hdawe marker

i Linear
el EEa fdd marker:<HELY O

) v| 2K B

Ok Apply Close

The default behaviour remains the same as previous versions of T7; colourmaps are listed
and saved to the project only.

Clicking the toggle button switches to listing and saving colourmaps to the shared
colormaps area.

Us JH Y

To save an existing project colourmap to the shared colourmaps area.
1. Select the desired colourmap from the project colourmap list

= save icon will enable

2. Switch to displaying shared colourmaps. The
3. Click the save icon to save the colourmap to the shared colourmap area.

The colourmap can then be used from any T7 project opened by the same user.
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Volume Editor Viewer Selection Highlight in Tree View

To help associate objects in viewers and the object tree, selections in the viewer are now
shown with a corresponding highlight in the object tree:

kﬂ [ Horizors
/7 [ Faults
= Prospect 1

= [“] Prospect 2
JW Fault contours

Polygon

“ [v] P9 [PGEL]

P.21 [PGB2]\

P.35 [FGE3] .
<[] Polygon center-lines \ ObIECtS
ol [ Frospect 3 highlighted
[ Prospect 4 / in the free

[E
£
-l Prospect B
-l Prospect 7
=8 o Prospect. 8
A Fault contours
£ [7] Fault surface

@ [ Horizon patch

Palygon

=[] P,7 [PGEL]
P.19 [PGB2]
P.33 [PGE3] .

<[] Polygon center-lines ObIECtS selected

—A [ Uells e in the viewer
& [] Strata-Cubes it
i Fracture-Networks

In the image above, a fault surface and polygon are selected in the viewer. In the tree,
associated nodes are coloured with the primary blue highlight. A secondary light blue
highlight is used to indicate parent nodes indirectly included in the selection.

The Viewer Properties dialog now includes an Object Tree tab that allows customisaton of
the highlighting feature:

g Viewer Properties : Viewer #0 (30)

(\3} Lighting @ Cliphox Aaxishox Graticule Objecttree . Advanced
On tree selection, select in viewer
On viewer selection, highlight in tree
Highlight colours: Primary Secondary
Reset from Set as
Close defaults defaults

The highlight feature may be disabled by checking off the “On viewer selection, highlight in
tree” check box.
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The colours for the primary and secondary highlight may be changed using the associated
colour pickers.

A further option enables selection in the object tree to be mirrored in the viewer. This
option was previously available on the object tree context menu and is off by default.

Viewer Properties project level defaults

As a further refinement to the Viewer Properties dialog, it is now possible to save the
current viewer properties as project defaults.

Once project defaults have been set, any new Volume Editor session will use the stored
defaults in preference to the initial defaults determined by the application.

The “Reset from defaults” allows the stored defaults to be applied to any existing session.
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Volume Editor Optional Preview Section in Additional Viewers

T7 has always shown a preview section in Volume Editor whilst using the section sliders in
the Frame Controller dialog:

Surveys salt3d #1 (3D} ¥ | Edit.
Rous — V% e 1 v [ [
ine 1 : (S

inc 12,00 m : et fefie]

o bdd B

L i

Row changed Preview section

show Iin viewer

In this update to the software, previews are now optionally displayed in other 3D and
Section viewers:

Section preview in
secondary 3D viewer

Section preview shown as
cross section on secondary
Section viewer

The default white colour shown above for preview sections is derived from the
“Foreground” colour option in the Style Editor “Intepret” tab. If the Volume Editor
background colour is also changed to white, it is necessary to change the foreground
colour for preview sections to be visible.

The functionality can be disabled using an option in the Frame Controller:

et

gt
FE| e o

& Showe preview in other viewers
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Volume Editor Hideable Section Interpretation

It is now possible to hide individual fault segments and horizon Z data on a section, using
either the viewer or the object tree:

Yiewer
Cameras

[] Surveys & Gride
= O Surveys
[ =zalt3d #1 (3D}

—2 ] Culture
% Shapes
[¥] Grid definitions

[ Interpret = :
[ F EGHT'; M i Hu# 1% Ushide last Shift+H
E;w*;; - Jojecti 1:[ Unhide all furt CtrleH
[¥] Backgrowund/Seismic = Ifl Unselected
Y [ Fault segments B ¥ Selected Ctrl+H

Selected segments
Unselected segments

Prospect 4

[ Unassigned
Horizon 7 data

PGEL

[v] PEBZ

FGEZ

Prospect 2
B [ Prospect 3

The above image shows a section with unassigned fault segments hidden (un-checked in
the tree) and viewer hide menu options for a selected fault segment.

In addition, it is also now possible to toggle the display of seismic on a section using the
new “Background/Seismic” node in the section node of the object tree.
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Volume Editor Improved Interpretation Compatibility Checks

Enabling interpretation on a box or planar probe involves specifying a survey from which to
load interpretation. Only surveys that are compatible with the probe volume are suitable
for enabling interpretation. For example, a survey with differing row/column bearings from
the probe volume is not suitable.

Previously the Probe Controller interpretation combo box simply filtered out surveys
without indicating why they were unsuitable.

In the new update, all 3D surveys are listed and selecting an unsuitable survey will instead
display a dialog box which includes the reason, as below:

| 22 Probe Controller — O »

I —

| Probe:  Box Probe 1 (testl,bgx) in Yiewsr #0 (3D) ¥ o S
i

|| Mame: Pox Probe 1 Yolume: | [ECESaets

|

l ** ERROR **

|| B

Sorry, thiz survey iz not walid for interpretation
b @ Survey column bearings do not match wolume column bearings

If you wizh to override thisz, toggle off the 'Probe interpretation check'
option in the Interpret tab Options menu

Okay

Interpret using survey:  ENEIE

Advanced

|| Close 7

In addition, the suitability test can be disabled in the Interpret tab menu, although this may
cause interpretation issues if the survey and volume geometry are disparate.
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Shape Editor Improvements

The Shape Editor now includes an editable table in addition to the existing image
representation:

Point data Preview {map-vieu}
5 points Efl2 T=1667.78 to 3594.95 m
Yertey % () Y oim) Z im)

1 403857 ,02 3186615,08  1BGY.735
403240,35 3104264,17  1704,203
411062, 86 31839358,71  3442.867
412696,54 3106989,36  3334,348
411378.27 3186170,53  3340,712

L3 B R O N o |

The table is available for all shape types, excluding tri-mesh

Values in the table may be edited to correct any minor issues with the shape. For
example, to set all the Z values the same:

Point data Point data
5 points S | b points SEll=
Vertex Holm) ¥ (m) Z i(m) Yertex Xoim) ¥ fm) Z (m)

1 403357 ,02 2136613,08

o 1 4038507, 02 3186618,08 1667, 785

2 403240,38 2134264,17 | 1784,203 409240,38 2184264,17 [ 167,705 |
3 411062, 86 3183938,71 | 3442,867 411062, 86 7183928,71 | 1F67.785
. L .0 ]
5

2

| o%ae. by | 3
412696, 84 3186889.36 | 3994.948 4 412696.84 2186889,36 | 1657.7E%
411378,27 3186170,53 | 3340.712 ] 411378.27 2186170,53 | 16G7.7E5

Changes made to the table are reflected immediately in the preview image to the right.

Once all the necessary changes are complete, the Apply button is used to commit them to
the database.
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List Filtering

Object lists in T7 now have a filter function to restrict the items shown to those that match
user-defined filter text. The filter is enabled in standard lists via the toolbar icon or context

menu:
List: EOEINES Ll B Li=t: REIPN L | B
AREEEER W EEERED QoA Y B (o]
K1 (marker) Filter: [
PGEL i KLl (marker)
K2 (marker) Create Horizon FGEL

K2 (marker)
K4 (marker)
K5 (marker)
KE (marker)

Select All

Invert Selection

K2 (marker)
K3 (marker)
K4 (marker)
KS (marker)

K7 (marker) Deselect All KE (marker)
K8 (marker) Alpha-Sort K7 (marker)
K9 {marker) Find K8 (marker)

K9 (marker)

KO (marker)
K11 (marker)
K12 (marker)

KAD Cmarker)
K11 (marker)

K12 (marker)
prpz |

Stratigraphy

K13 (marker)

It is also available for drop down object lists by clicking the “...” above the drop arrow or via
the context menu:

Unazzigned e @ Unazzigned ‘:

R

Filter: }
Unazzigned
k1 (marker)
PGEL

k2 (marker)
k3 (marker)
kd (marker)
kS (marker)
kE (marker)

Create Haorizon

Alpha-Sort
Find

| Filter |

Stratigraphy

Editing the filter field will limit the items displayed to those containing the filter text:

Filter: PGB -af— %)
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