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INTRODUCTION

This document describes the new features and enhancements that make up the
T7.2 release and differentiate it from the latest T7.1xx releases. T7.2 is distributed as a full
release and cannot be installed over a T7.1xx installation as a patch. For a more detailed
description of the new features please refer to the relevant sections in the T7 user-
manual. This document and the end-user manual uses the term "T7" when referring to the
current release version of the software.

Important Notes:

1) T7 license feature versions are “7.2”. T7.2 will not function with a T7.1 (or ealier)
license. Please send T7.2 license requests to support@badleys.co.uk.

2) T7.2 uses FlexNet 11.18.2 for its licensing. The installation will include the 11.18.2
version of the FlexNet license manager daemon.

3) Once installed, T7 will need to run a database upgrade on existing TrapTester
projects. Please backup you projects before using them with T7.2. Once a
project has been upgraded it will not be accessible using T7.1 or earlier.

4)  After a project has been upgraded, the volume editor default shortcut file (defining
hotkeys) will be replaced with a more fully featured set of hotkeys and shortcuts.
The original shortcut definition file will be renamed to "default.7.1xx".

= Badleys Feb 2022 3
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MAIN FEATURES

3D Fault Auto-Tracker

The Volume Editor's new 3D Fault Auto-tracker takes advantage of in-memory 3D
seismic volumes, incorporated in the Interpret, Volumes & Probes module. The 3D Fault
Auto-tracker uses a 2-dimensional cross-correlation technique with optional control from a
"fault Indicator” volume, to track a fault signal through a seismic volume starting from a
user-defined seed segment (any existing fault segment displayed on a relevant section or
probe face). The 3D Fault Auto-tracker breaks the seed segment down into a set of seed
points which are individually tracked laterally through the nominated seismic volume. The
tracked points are used to form a point-set from which a Fault Surface tri-mesh can be
generated. Each seed segment is used to independently track a new fault, though the
results of each tracking process may be edited and combined as necessary to create a
final fault model.

The 3D Fault Auto-tracker controls are accessed from the Interpret Module menu as
shown below.

Ed | fif Home Surveys & Grids | Interpret | Model & Map Geomodel Fracture Prediction
|5 E$

= Volumes & Probes  Oplions

v hManage...

e B e e | E{ %R | Mone>
Create Arbitrary Lines... 3 % & AL B E W

20 Horizon Autotracking... —
* 3D Horizon Autotracking... ¥ ﬁ, Unassigned
& || 2D Feature-tracking... |

"*"_| |30 Fault Autotracking... |

g |1 : :
I I Harizon Flatfening...
ijINFDI Seismic Corfelation Panel . * 3D Fault Auto-Tracking Manager - 0
d[F] | | Structure Solver Server...
A7 " Well Data Plojection... Inputs Advanced Contrals Fault Options
- A e — o e
Source Yoluwne
3D seismic volume: <None> L
3D fault indicator wolumed <None> L

Basic Tracking Controls

Tracking direction Forward & Reverse

Seed spacing (along seed segmerts) 10,0 : {m}
Max, tracking steps o : (0 = unlimited)
Close
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Once the 3D Fault Auto-tacker controls have been set up the auto-tracking process is
accessed by selecting one or more fault segments on a relevant seismic section or probe
face and using the viewer <MB3> Pop-up menu: Segment -> Auto-track option.

The following example shows the 3D Fault Auto-tracking process applied to a single
unassigned fault segment picked on a seismic probe face.

Newly picked and
selected Fault
Segmenton Probe
Face (Col'53)

&
<
3
&
3

Activate = —

Assign to Active Ctrl+A

fAssign to New \'/'l »
Assign to New (& load) Ctrl+N “_Z —

Unassign Ctrl+l
Filter Ctrl+fF
Auto-track

= Bind to section

Select in tree

:% Create Fault-List
Add to Fault-List
Delete

The pictures below shows the results of the tracking process in the same view as above.

= Badleys Feb 2022 5
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Point-set data is the raw
data generated by the
auto-tracking process

The following image shows the results from a different orientation. The probe face, on
which the “seed” segment was picked, is shown as a clipped transparent blue section.

= Badleys Feb 2022 6
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Auto-Throw Extraction

The Fault Surface Auto-Throw tracking system implemented in T7 is based on the long-
window cross-correlation of seismic amplitude data on each side of the fault. The process
can be broken down into the following four main steps:

e Obtain seismic data as correspondent grids in the hanging wall and footwall of the
fault.

e Define a starting seed grid by cross-correlation of hanging wall/footwall seismic at
discrete locations on the grids.

e Apply filtering to the seed points to remove extrema/spurious data

e Auto-track the seed-point displacements to in-fill the remainder of the grid-space.

The Auto-Throw Tracking process is capable of generating the following fault surface
attributes which can be displayed on the Fault Surface using a corresponding Display
Method.

e Auto-tracked throw: the offset between hanging wall and footwall required to
achieve the best correlation.

e Auto-tracked strain: the "stretching factor" between footwall & hanging wall
required to achieve the best correlation.

e Auto-tracked CC: the best cross-correlation value.

e Auto-tracked confidence: the confidence value (a function of the Auto-tracked CC
and Auto-tracked sequence).

e Auto-tracked sequence: the auto-tracking sequence number from a given seed
point.

e Seismic slice #1: F-wall: the footwall seismic data can be stored in this attribute if
required.

e Seismic slice #1: H-wall: the hanging wall seismic data can be stored in this
attribute if required.

The Auto-Throw Tracking Controls are accessed from the Model & Map menu as shown
below.

= ﬁ Home Surveys & Grids Interpret I Model & Map I Geomodel Fracture Prediction
? Horizons Wells {pramsenpk-~ioiumes Traps Fracture-Networks Options
v —= o o
Py Manage surfaces ... ‘ ;7 = 6'&2 Mone> =
= & Manage segments ... = o d
Select aftributes .., —
AR, More! pyicpiay Method Editor . v ;%; Z.24 v
A Contour Method Editor ... A
" Trim distance control . Hide
el Eo| o A&
(ol Bo:ndary co;xtrol o & IENE]
i) Surface crea @n controls ... Section
4.7 Segment creation controls ... = & &
A Displacement backstrip ... LR

Displacement variation ...
Seismic Slicer...

I Auto-throw control... I
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Auto Throw Tracking Controls = ||
Operate with last used settings (per fault) if defined,
Set all defaults  Set from previous throve-tracking operation
Inputs

Source Yolunme

3D seisnic volune v
Fault slice spacing: Ahsolute distance 200,00 (n)
Tracking mode: Normal offsets only

Use advanced seed grid & tracking controls

Close MNext ->

Auto-Throw Tracking can be performed directly on all the Fault Surfaces currently loaded,
or on the set of Fault Surfaces selected in the Active Viewer using the Apply button from
the Auto-Throw Controls window Outputs tab. Alternatively, the same process can be
initiated by selecting one or more Fault Surfaces in a 3D Viewer and using the MB3-Popup
Menu option Fault surface -> Auto-track throw. This option will popup a window from which
the action can be confirmed, cancelled or access gained to the Auto-Throw Control
settings.

= Badleys Feb 2022 3
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Single-Selection
Viewer
Hide
Object

X Unload

LS LR LI i ) ]
?
o
@

Edit tri-nesh

&

é Re-sync polugons
© Re-sync attributes
= Meshing parameters
/2> Slice seismic

.0 Auto-track from point

Shift Ctrl+R

[5‘9 Auto-track throw

Display/method

Copour method
elete tri-mesh
Load cut plane

Load segments from

Auto-track Throw

Q fAbout perform throw auto-tracking for 1 selected fault surface(s),

Auto-track Throw Cancel Edit settings

Don't show this dialog again

,m" Create segments

BackSpace
Shift+T

| cerlep

| Shift Ctrl+B

The results of the Auto-Throw Tracking are stored in a number of different Fault Surface
attributes. The attributes generated are controlled by the settings in the Outputs tab in the
Auto-Throw Controls window and can be displayed on a Fault Surface by setting the
appropriate Display Method.

The following example is from the d3 demo dataset using the "FaultED-F1" fault and the
"test1l" seismic volume.

~ Badleys
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Fault
Auto-tracked throw

0.0 m

- 100,0

- =150,0

In this example it is clear to see that the general trend of the displacement pattern has
been picked out reasonably well by the Auto-Throw Tracking system. However, there are
areas on the fault where the results are caused by the process terminating (left-hand red
patches - NULL data) and where the tracking or seed points have not been able to follow
the "correct" displacement signal (anomalous patches in the central, right-central and
lower-central areas).

= Badleys Feb 2022 10
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Table-Based Object Managers for Faults, Horizons, Wells

Object managers in Database Explorer provide a convenient method of viewing and
editing multiple object properties from a single table-based interface.

2 Database Explorer: d3-dev2

File Edit Tools Options Create  Manage

Fault planes
\F H
— E Horizans i
) d3-dev2, 7 Wells

N

Horizon

T EsliES Filter: | Mame L

Sgggt‘, Cal Name Tupe Lithotype Rsz:ﬁg:f UsmeDdFeolr*l iangwk Uggmgﬂzaﬂgﬁw uancuonnCFagtpinfint;
= 1 k1 Harker ¥ Shaly sandstone W ¥ o fes Ho Mo

2 PGEL Primary ¥ Shale ¥ ¥ o fes o Yes Mo
& 3 k2 Harker ¥ Shaly sandstone ¥ Good ¥ o Yes Ha Ha
a0y k3 Harker ¥ Shale ¥ ¥ o Yes Mo Mo
¥ 5 k4 Harker ¥ Sandstone ¥ Good v o Yes MNa Mo
= 6 kS Harker ¥ Shale v v o Yes MNa o Yes
- |7 kE Harker ¥ Sandstone ¥ Good ¥ o Yes Mo Mo
= a k7 Marker ¥ Shaly zandstone W ¥ o Ves Mo Ma

| k8 Marker ¥ Sandstone ¥ Good ¥  Yfes Ho Ho

The object managers provide the following functionality:

e Changes are made immediately with no Apply required

e Changes to an object property can be performed across multiple objects with a
single operation

Undo and redo for most operations

Create and delete objects

Activate/deactivate multiple objects in a single operation

Copy table contents to system clipboard or export to text file.

Change column visibility, width and order

Sort the table by any column

Filter the table rows by object name or object list.

For the horizon object manager, modify the stratigraphic sequence of the horizons.
Detachable as a separate dialog.

-~ Badleys Feb 2022 11
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CO; Storage Support

T7.2 introduces support for CO»-based property calculations for fault surfaces. In particular
the following fault surface attributes can now be calculated as part of the T7Seal module:

e CO; Threshold capillary Pressure
e CO; Column Height
e (CO; Contact Depth

These attributes form part of the Carbon Capture and Storage (CSS) support in T7 and
can help assess the suitability of a faulted structure for CO, storage. These attributes are
based on the theory described in the 2020 Karolyte et al paper "Fault seal modelling —
the influence of fluid properties on fault sealing capacity in hydrocarbon and CO,
systems". The above attributes can be used in the T7 TrapAnalyst tool to detect the point
on a fault surface that supports the shallowest CO,/water contact relative to the spill point.

The parameters that control the CO, attribute calculations are found in a new tab in the
Project Parameters, as shown below.

Project Parameters : d3 - o x
E : _—
Dimensions & Units IEHHH Fluid densities
Anticipated 002 fluid densitylko/m3)e 50,0
:t‘?rli’llfuntr; inunr;aetiﬁnfg @ Threshold capillary pressure {Karolyte et al}

The Karolyte et al equation for the Theshold capliary pressure for CO2 (Po) iz applied as a

TS T correction to the standard Yielding et al equation for huydrocarbons (Phis
aftribute modelling - T..cosA,
© T TR cosd,

Fault'Harizan
intersection modelling Interfacial tenziom for COZ2 (mMAm) Ter |B2,000
Attribute selections *_g Contact angle for 002 (deg) fics | 40,00

Average interfacial tenzion for hydrocarbonz (nbdm)  The 23,000
Isochore modelling ig 5

Average contact angle for hydrocarbons (deg) fh: |15.00

Fault zone properties AC%
COZ fluid properties @
4

Curve-mapper E

Last modification: Tue Jan 18 2:5ipm 2022 Defaults| Revert

IPC actiwity === Close

Y
N

- Badleys Feb 2022 12
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Fault-Specific Meshing Parameters

The process used to model fault surfaces in T7 has traditionally used the current settings
in the Fault Surface/Attribute Modelling tab in the Project Parameters. The only way in
which it was possible to use different settings on individual faults was to simply make the
appropriate changes in the Project Parameters before modelling the required faults in the
Volume Editor and then changing the settings again for other faults as required. A new
Fault Meshing Parameters object had been added to the T7 database. This can be seen
and managed in the Database Explorer and embodies all of the Fault Surface/Attribute
Modelling settings as seen in the Project Parameters.

Modify Fault meshing parameters 'FltMeshParams#0'

Mamet FltHeshParams#0

Colour: -

Fault Surface Hodelling

Apply fault segment conditioning

Primary modelling strategu: Urnconstrained triangulation

Minimum re—entrant angle on fault boundaries: 70,00 {deg)
Apply smoothing to fault surface boundaries

Secondary modelling strategu:

Apply equant triangle process

Fault Attribute Hodelling

Lateral fault attribute resolution: HAE,00 (m)

Yertical fault attribute resolution: 2,000 (m)

Branch-line trim distance (for throw computation): 15,00 (m)

Hodelling Limits

Apply limitz to fault surfaces

Copy To Project Parameters  Copy From FProject Parameters

Cancel

= Badleys Feb 2022 13
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The Fault Meshing Parameters can be assigned to Fault so that when the Fault Surface or
its attributes are next modelled it will use those parameters. By default, a Fault will be set
to use the settings in the Project Parameters.

Modify Fault plane 'FAULT 1'

Hame: FauLt 1

Colour:

Use for framework modellings Yes Mo (virtual)

Fault meshing parameters: <lze Project Parameterszr -: Create..
Footwall pressure profile: Profile 1 -: Create..
Hanging wall pressure profile: <Mone> -: Create..
DNizplacement modelling parameters: | <lUse Defaultl .-: Create..

Zancel

The Fault Meshing Parameters can be also be assigned to Faults using the new Fault
Manager table in the Database Explorer (described earlier in this document). They can
also be assigned and accessed for a current fault selection in the Volume Editor as shown
below

Selected Fault Surface

<MB3> Click
Single-Selection
= Viewer
= Hide
= DObject
= Shape
IS Section €x Unload R
I =  Fault surface ]: Edit tri-mesh
’ = Warp H;. Re-sync tri-mesh Shift Ctrl+T
&’ Re-sunc polygons
€ Re-sync attributes Shift Ctrl+A
= Meshi t =
l eshing parameters B Select ...
/» Slice seismic W =
3y Edit ...
.d Auto-track from point

##® Auto-track throw

The Select option will popup a list of existing Fault Meshing Parameters (including an item
representing the settings in the Project Parameters) from which an item can be chosen
and assigned to the current Fault selection. The Edit option (available if just one Fault is
selected and specific Fault Meshing Parameters are assigned) will open the Fault Meshing
Parameters editor window (as shown above) so that the current settings can be viewed or
modified as required.

~ Badleys Feb 2022 14
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Cell Grid Property Modelling Enhancements

Three new tools have been added to the property modelling toolkit: Sequential Indicator
Simulation; Arbitrary Probability Cube and Cell-to-Cell Transfer. All of these are made
available by selecting the corresponding toggle on the Basics tab of the Cell-Grid Property
Modelling dialog.

SEQUENTIAL INDICATOR SIMULATION (SIS)

This is a common stochastic method used to simulate the distribution of domains. It's
commonly used to model different facies types using well category variables as the input
(facies codes). It is less commonly used to simulate the distribution of rock property
domains using continuous variables such as porosity — e.g. converting porosity ranges into
reservoir quality codes to model the distribution of reservoir quality categories.

The interface/workflow is similar to other tools based on the kriging paradigm (such as
SGS). The main difference comes from the requirement to add indicator field(s). Each field
has a range, corresponding code and variography (and model). The user also has the
option of setting probability fields per indicator; these act as priori during simulations — i.e.
secondary information that helps condition the output.

Cell-Grid Property Modelling - o
Basics Wells &
T atvdutos | S
Sus SES cutpus
el e L wB Reser
First output attribute model: §I5Deno (Ceneric) "y Edit. Create.
Sanpling method: tode (integers) Upscale QC (Values less than or equal to zero are ignored)
Hin, rumber of well sanples 1 (Below this rumber the cell does not contain
per cell for upscaling: enough data points for valid wpscaling,)
riging Procedure: Topological space « The standard kriging (paradigm)
b s Nearest. neighbour settings.
lo. of nearest points: ] (validz 1+)
Random seed: 11804289408 Generate new seed No, of runs: 1L
Add indicators to list below,,,
Code Range Var ogram Probability field (optional)
1 0.5000 to 1.5000 Variography... T Mone ¥ K
2 15000 o P50 Variography.. 7 Hone v| K
B 2.5000 1o B.5000 Variography.. 7 Hone v|X
Clearall Add
Apply mask
Azinuth field
Scale field
il 0.5000 to 1.5000 Variography... [Jys{F=STey) o User-9 ¥ X
Close ==
2 1.5000 to 2.5000 Variography.. [{idNE{e = ete)] v | User-3 ¥ X
E £.5000 to B.5000 Variography.. [J{s (TRt ¢ User-3 Y X
/ ;‘—' \ ' T '
Indicator Thws defines the range of Assign Optional probability fields defined for each category
codes input data that maps to .
- variogram
the indicator code
. . models per
during modelling.
category

Like other simulation tools T7 provides the option to create more geologically richer SIS
models using transformation fields that define local information such as trend and scale.
The image below presents a facies model that was produced using the SIS workflow

~ Badleys Feb 2022 15
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without any auxiliary information — directly from the well data and indicator variogram
models.

TS

Key
. Coarse massive sand

D Fine argillaceous sand

3 - Muds and silts

ARBITRARY PROBABILITY CUBE (APC)

Sometimes property modelling requires secondary information to help condition modelling
— e.g. sand probability cubes. These are often derived from seismic volumes where
seismic attributes can be inverted into some lithological signature. However, such volumes
are often unavailable. In some instances the only secondary information comes from maps
produced by geological inference. It is therefore important to be able transfer this important
soft information into a property model for further modelling. The APC tool presents a
method of doing so. Using ASCII files, that list proportions of lithology/geological character
through the modelled area, one can transfer such information into a reservoir property
model in order to produce probability cubes.

Cell-Grid Property Modelling - o
Hasics | Arbitrary Probability
Cube
OUtPUt mOdeI‘and Output model prefix; FPCI {a probability cube is created per facies
attribute details (one __, - the suffix denotes the Facies code)
will be produced for mLncsTs | ¥ i i o sach auiriuge mdels)
each categury} Horizontal facies  Liaport/atlantis-3/TTprojects/d3_Bibeno. 17/, MorFPC.txt | Topological space (i.j)

proportion File:

Vertical facies Fexport/atlantis-3/TTprojects/d3_Bilemo, 17/, AVerFPL, txt =
Locoecction File:
HLES Level B (valid: 3 to SJI

Input file locations \

Level of interpolated detail
(lower = smoother)

<-Prev Create

~ Badleys Feb 2022 16
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Two files are required, one listing the lateral variation at a number of locations (in terms of
cell i,)) and another listing the expected proportions in each layer (in terms of Kk):

Example using two geological categories

Lateral file...
Header
i 2
at ode
on <o Riun. 166 0.2 0.8
40 179 0.2 0.8
183 61 0.9 0.1
174 175 0.9 0.1
Proportions
i coord ord for

category 2

Vertical file...

Hoader e 1} 2

category values 1 ()
2 0.975 0.025
3 0.95 0.05
4 9.925 0.075
5 0.9 0.1
6 0.875 0.125
7 0.85 0.15
8 0.825 9.175
26 0.375 0.625)
27 0.35 0.65
28 0.325 0.675
29 0.3 0.7
30 0,275 ¥ 4

k-coordinate Propostsons tor
e oo

Effectively, when combined the vertical and horizontal proportions form an interference
field combining both the gross lateral and vertical proportions:

Cell-Grid Property Modelling -
fasics | Arbitrary Probability
Cube

Output model and

e (a probability cube is created per facies
attribute details (One r Output. model. prefix: |FPC2 - the suffix denotes the facies code)
will be produced for Output attribute: User-9 v E;hz probability cube values will be stored

each category) :3;:2:-::‘ :ﬁ;ﬂ Yexport/atlantis-3/TTprojects/d3_BADemo, 17/, /HorFFC. txt | Topological space (i)

Vertical facies Yexport/atlantis-3/TTprojects/d3_BAllemo, 77/, MVerFPC, txt
Eile: =

MLBS Level B (valid: 3 to 8)
Input file locations
Level of interpolated detail
(lower = smoother)
Close <-Prev Create

~ Badleys Feb 2022 17
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(i) = 183, 61 Category

2 =blue

(id) = 32,160

(i) = 174,173

(i) = 40, 170

CELL-TO-CELL TRANSFER

This tool enables the transfer of attributes between reservoir models (CPG). This is
particularly useful for upscaling from finer to coarser grids.

Cell-Grid Property Modelling - 0

R ‘ Cell-To-Cell
Destination

Aetribute nodet ¥ Bdit. Create. Destination property

| del and attribut

Gutput. Aetribute: || User—t vl maodel and attribute.
Layers: I to |[1 Reset to range

Source

Reservoir nodel: | I, -+ Ei. Source reservoir model,
Attribute model: | [ENEENETS] property model and

attribute.

Attribute:

Layers: 1 to B0 Rﬁe‘“ﬂl‘al’@.

‘Global -

Sampling T H

i sampiing method

Close <Prev | Transfer

= Badleys Feb 2022 18
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There are two methods of sampling: Sampling by layering or Free form. In Free form
mode, all cells in the source CPG that overlap with a destination cell (in model space), are
used in the computation of that destination cell’s value. In Sample by layering, the
corresponding cell(s) in each model is computed based on their relative position within
their respective models — effectively each reservoir model (CPG) has an internal mapping
that can be used to gauge which source cells should be used for each destination cell.
This method is excellent for upscaling or downscaling properties between CPGs with
different dimensions and resolutions:

Destination (dimensions): ni:79 nj:79 nk:11

Destination with transferred values

o
Source (dimensions): ni:249 nj:249 nk:30
o
Note good compliance between the high
resolution source and the low resolution
destination (upscaling).
<

Both models loaded together (below):

ar

The destination is selected (white grid). Note that it is hard to tell them apart even though they knit in and
out — both are “co-located” but have different geometries and topologies.

~ Badleys Feb 2022 19
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Axisbox

The Axisbox is a 3D box which is drawn in the Volume Editor's 3D Viewers and is
optionally graduated and annotated with lines of constant X,Y and Z. It provides scale and
positional context for objects loaded into the viewer(s). Those sides of the Axisbox that
outwardly face the viewer are switched off dynamically as the view is rotated so that
objects within are not obscured.

Z =2000
1000 ~
4000
7000 ~
11000
15000 =

3188(¢ u"‘n'.u

2170000

418000

41000( !'».-—f"

2166000

Y 3162000 ¢

729

3190000

EO00

The Axisbox visibility and size is controlled from the Viewer Popup Menu options together

with the Clipbox controls.

Single-Selection

I :i Viewer |,7- Redrau .
= i ! i
B ch_le F Flip wieuw o == (=]
= e ] e — if .
- E:WEH [ _sbox &) Enable & I Ik
: i = Colour bars & Snap to selected ﬂ ‘z E-'
= Section il : b —l——
= . @ Properties,.. \—L Rezet
= 1 S =
o Toggle info-area ’ | E}
_’ég Hardcopy. .. S
. [ &=
o Hovie...
=%
rrm Tape measure 1 o
Py
gy Hap area measure E
= Dbject render order
A
= Badleys Feb 2022 20
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By default, the Axisbox is "bound" to the Clipbox. It may be "unbound" using the <MB3>

Popup menu options: "Viewer->Axisbox->Unbind from clipbox" or the equivalent option in
the Shortcut Toolbar. The act of binding the Axisbox to the Clipbox means that when they

are both enabled, the Axisbox size and position can be changed by changing the size
and/or position of the Clipbox (via the usual Clipbox controls).

When the Axisbox is not bound to the Clipbox or the Clipbox is disabled, its size and
position can be controlled using the "Reset" or "Snap to selected" options shown above.

e Reset: This option will set the Axisbox to encompass the entire project extents.

e Snap to selected: This option (only available when one or more objects are
selected in the viewer) will set the Axisbox to the combined XYZ extents of the
selected objects.

The appearance and style of the Axisbox is controlled via the Viewer Properties window.

Here there are options to control if the Axisbox will bind to the Clipbox, colour settings,
controls for which sides are displayed and annotation controls.

= Viewer Properties : Viewer #0 (3D)

\ ;) Lighting @ Qiphox @j Axishox |l I| Graticule  Advanced

& Bind to Clipbox (when enabled)

Frame colour: . Annotation size: Medium

Show sides: ¥ X M MY N -7 N2

& ¥ lines: Spacing futo < User 30800 {a: ¥ Annotate .
¥ Y lines: Spacing Auto < User BGC G {n: ¥ Annotate .
¥ 7 lines: Spacing Ruto < User L0C.00C (a2l ¥ Annotate -
Close

~Badleys Feb 2022
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FUNCTIONAL ENHANCEMENTS

Seismic Volume Creation: Coherence (C3) and Dispersion
Functionality

A new seismic tool has been added to the BGL Volume Creation Utility that computes
either coherency or spectral dispersion. This can be activated by selecting the
corresponding toggle on the “Volume Type” tab.

The Coherence — C3 —tool implements the algorithm described in Gersztenkorn and
Marfurt (1999). Like most coherence methods this highlights lateral contrasts in “signal’
between neighbouring traces. A number of options are available in the “Coherence
Control” tab while in this mode. The principal settings are the — analytical - box size
dimensions. If the user wishes to enhance structural features the vertical dimension should
be greater than the horizontal. Conversely, if one wishes to enhance sedimentological
features such as channels then the horizontal dimension should be greater than the
vertical dimension.

BGL Volume Creation Utility - o x

Yolume Gepmedry | Proximily | Corvelation | Coherence Ok .74
Type Detiition Control Control Control Dutinition
Define correlation controls

Choose between coherence and
Type of routine: Iml‘— . c

dispersion
Lateral box size: i ': (samples)
Vertical box size: i3 5 (samples)
Set defanlts

Define — analytical — box
dimensions. In this example it is
set to highlight structural
features such as faults.

Close << Prev Next >>

Hessages: DR X

Welcome to the BGL Volume Creation Tool

-BC- Set geometry from SIAC OK

In Dispersion mode the tool calculates the spectral dispersion for the analytical window(s)
centred on each location within the input volume. This is a good proxy for seismic entropy
and therefore good at highlighting areas of poor signal to noise ratio (higher the value the
lower the signal to noise).

There are a number of settings that can be configured in order to get different results. The
window size will ultimately determine the relative influence of geological features on the

- Badleys Feb 2022 22
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dispersion value — small box sizes will pick up faults along with large scale structures such
as those related to salt tectonics. Of the other settings, threshold has the greatest impact;
this is the cut-off for the spectral signal that will be considered in the estimate of dispersion
(expressed as a percentage of the maximum fundamental frequency signal).

BGL Volume Creation Utility - O x
Voliene | Geomeiry  Proximity  Corvelation | Coherence | Qubud L7
Type Dethition Control Controt Control Dethition
Define correlation controls
) - - Choose between coherence and
oo oies [ e———100%
dispersion

Box Size: B2 ’: (wles* |'|hreshuld (): =

Set defanlts \

Threshold: cut-off for spectral
signal (% of fundamental signal)

Box size: 2D window dimension.
With orthogonal pairs the in-line
and cross-line are consider
together at each point.

Close << Prev Nenxt >>

Hessages: EEN_ .
llelcome to the BGL Volume Creation Tool

-BC- Set geometry from SIAC OK

Examples of coherence and dispersion along with amplitude volume:

Amplitude Coherence (C3) Dispersion

= Badleys Feb 2022 »3
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Seismic Volume Creation: Structural Enhancement Functionality

Using this method a pseudo-curvature value can be computed at each location within the
selected volume definition. The computation is based, in-part, on analysis of the mutual
cross correlation between neighbouring traces arranged in a lateral 3x3 sample array. The
resulting attribute is very good at highlighting “hidden” structure that isn’t well defined in

coherence volumes.

- 0O x

ulput ©

Cotinktion

BGL Volume Creation Utility

Structural
Enhancement

Coharencg

“olume Geomehy | Proaenly | Senelalon
ool

Type CAinition vonhol Sonhiol

~—Define output

‘ Choose domain space used during

Coordinate space: Model (xy,2) .
computation
I Window size: B : (samplss)l
[Cateral Stee: T 5 (sanples) |

Define window size (n-slices)
used for cross-correlation

Spacing between the windows of computation.

the 3x3 sample array.

<< Prev Next >>
B/ BX

Close

Hessages:
Uelcome to the EGL Volume Creation Tool

-BC- Set. geametry from SIAC OK

An example is presented below:

Structural
Enhancement

Amplitude

~ Badleys Feb 2022 24
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Seismic Volume Manager: 3D Sub-volume Extraction/Reformat

The Seismic Volume Manager (accessed from the T7 main Menu: Data->Seismic Tools-
>Volume Manager) has been fitted with a new tool for creating new 3D seismic volumes
by extracting sub-volumes from an existing volume and providing options for re-scaling

and changing the sample format if required.

[estCameron : fap - o

-‘ Project Editors  Ulilities
P

Datahase Explorer...
T7

Petrel
DecisionSpace
ECLIPSE

SEG-Y

ASCI

ISeismic Tools Lvolume Manager...

Volume Creation ...

Seismic Capture ...

Cache Tool...

Velocity Volume Creation ...

Help

rs: 975
Extract 3D Sub-Volume/Resample: weca
¥ Change range / sanpling
First Id Last Id Id iner, Mo,
Rows$ 1 v 579 —3 -1 y 979
Cols: |1 T 5ot ¥y L y 9L
Z-slices | £.000 (ms) |5 |B000.000 {me 5 ¥.000 (ms) |5 1251
¥ Change fornat / re-scale
Output sample format: g hit integer
Input amplitude range: Min: =128 Maxs 127
/4 /4
Output amplitude range: Ming F128 Maxs 127

Output volume size: 451.4 Mb
Output volume name weca_sub_cube

Extract Cancel

3D Volumes

Volume Paths

Yolume Name(s)

Sample nully unset

2D Volumes

— BERSaas

Information

Brick size
B2 v
32

32

L

X

num MidhnaQ -

Framework Yolumes

3—'

-

sipEl

—-Incr---Spacing----- Bearing--—-

1 25,00 {m) 180,00(deg)
1 25,00 {m) 90,00 (deg)
xxxxxx 4,00 (ms)  xooxxxx

Manager,

manager

o

5 B|X

The new option can perform any combination of the following processes to create a new
3D volume based on the content of an existing 3D volume:

Extract a sub-volume

Change the row/col/Z sample rates
Change the row/col/Z brick size
Change the sample format
Re-scale the sample data

These actions will be performed on the 3D volume selected at the time the option was
selected. The input volume name is shown in the title of the Extract 3D Sub-Volume/Re-

sample window.

~ Badleys
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Volume Editor: Fault Segment Creation Tool

This new tool provides the user with the ability to create fault segments in bulk where one
or more fault surfaces are intersected by 2D or 3D survey lines (rows, columns, z-slices,
arbitrary lines). This can be a very useful feature when the fault data imported in to the T7
project is in the form of surface data only. Once the fault segments have been created
(and automatically assigned to their respective faults) they can be used as the basis for
adjusting the interpretation and updating the surface representation.

The action taken by the Fault Segment Creation Tool can be automatically invoked from
the new Fault Surface Auto-tracking system so that Fault Segments can be created as part
of this process.

The Fault Segment Creation Controls are accessed from the Model & Map menu as
shown below.

% é @ Home Surveys & Grids Interpret I Model & Map I Geomodel Fracture Prediction
% Horizons Hells Framsuock-Saiumee  Traps Fracture-Networks Options
Manage surfaces ... ‘E:) -; ;/f;/_é Mone> -;
= & Manage segments ... | Fa 4
Select attributes .., = —
A, | Wore! ispiay Method Editor .. | Gl A v
A Contour Method Editor ... A
" Trim distance control ... Hide
=l x 2
Boundary control ... AR
{15 o | T S
i) Surface creation controls . ot o
;ﬂ Segment creation controls ... — & &
A4 Displacement backstrip .. &5 &
Displacement var~s== &
Seismic Slicer... Fault Segment Creation Controls <[]

ismic Gouge R|
Seismic Gouge Controls for creating fault segnents for existing fault surfaces where they ‘

Auto-throw contrt intersect with lines defined in a chosen 2D or 3D survey

Survey v

Create segments on:- [
¥ Rous Starting at |110 : Incrementing by |10 :
¥ Columns Starting at 10 : Incrementing by |10 :
¥ 7-Slices  Starting at | 0,000 (m) : Incrementing by | B0.000 (m) :

Arb, lines

# Load created segments for display

Apply to: All loaded faults Selected faults (in active viewer)
Close Apply

The settings in the Fault Segment Creation Tool can be applied to Fault Surfaces from the
control window itself — by choosing to apply to “All loaded faults” or the “Selected faults”.
Alternatively the current settings can be applied to the Fault Surface selection in a viewer
by using the <MB3> Popup menu option: Fault surface -> Create Segments (as shown
below).

= Badleys Feb 2022 26
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Single-Selection

Viewer

Hide

Object

Shape

Section #x Unload
Fault surface JEE
Warp 4 &

Edit tri-mesh

(0 RN RECRIER TR T

Re-sync tri-mesh
" Re-sunc polygons

Re-sync attributes

i @l e

Meshing parameters

v

Slice seismic

i\

Auto-track from point

Auto-track throw

Tolw

Display method
Contour method

X i il

Delete tri-mpesh
Load cut plane

Load segments from
Unload segments from
Pick fault segments
ZF, Pick f-wall polygons
i Pick h-wall polygons
Create boundary

FENY RANVAN \ i i g

* Backstrip displacenent
T% Vary displacenent

Create frac. network

Shift Ctrl+T

Shift Ctrl+A

W

BackSpace
Shift+T

Ctrl+P

Column intersection
Fault Segments

]

< inter

Fault Segments

Row

~if}—— intersection

Fault
/ Segments

** NOTICE **

No, of faults successfully processed: 1
0

Shift Ctrl+B = No, failed:

J No. segments created: 30

Check messages for additional information,

~
I E Create segments

@ Lock

Okay

A popup window provides a summary of the process results. If there are any failures then
further details will be reported in the Volume Editor Messags window.

e Created fault segments will be automatically assigned to the appropriate fault plane.
e To avoid duplication, a segment will not be created on a given section for a given
fault surface if a segment already exists in this context.

~ Badleys
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Volume Editor: Colour Bar Histograms

The viewer-based colour-bars in the Volume Editor have, for some objects and display
modes, been extended to provide a histogram display showing the data-value distribution
within the colour-bar range. Currently, this facility is available for those objects whose style
is set to use a “Display Method” (eg. Faults, Horizons, Cell-Grids etc).

The Volume Editor’s viewer-based colour bars are specific to a particular object type and
will, when displayed, “attach” to an object of the appropriate type when that object is
selected. In this way — the colour bar will show the colours appropriate for that object and
will provide an option for showing a histogram. The histogram can be toggled on/off using
the appropriate tool-bar button that is displayed temporarily within the colour-bar when the
mouse pointer is moved within it.

The colour-bar toolbar options:

Histogram
Lock/Unlock  °M/off Regeave

a0 - 7K

Display / \Edit

Orientation colourmap

The following image shows the colour-bar histogram for a fault throw attribute and how the
histogram and colour-bar display is updated according to the current Fault Surface
selection.

= Badleys Feb 2022 ’8
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Volume Editor: Surface Intersections on Planar Probes

Planar probes in the Model & Map module now support rendering fault and horizon surface
intersections.

To enable intersections, ensure the “Enable horizon intersect” and “Enable fault intersect”
are checked in the Model & Map menu:

Options
i bAulti-z horizons
E Load seismic
Bind on edit
Auto-model faults
Inline section viewer

Inline constant spacing

Enable harizon intersect

Enable fault intersect

Probe wolume fill mode

The current Style must also have intersections enabled, they are disabled by default:

PE style Editor: |
Surveys & Model & Fracture
Master Grids Interpret Map Geomodel | o s
Seismic & . Yolumes & Probe
Interpretation lUEenseatinns Probes Settings

Show Fault Seqment Intersects
Show 20 Horizon Intersects

Show 20 Line Intersects

' Show [Loaded] Horizon Surface Intersects

1 1 :
style; s e s mmawm
Intersects
line width {pix) node size (pix)
10
Arnotation orientation (Horizontal box | Mone

label size (pix)

o Show [Loaded] Fault Surface Intersects

1 1 |
tHE: EEEEEER
Interzects s
line width {pix) node size (pixd
10
Annotation orientation | VWerical by | Filled

label zize (pix)

Show Wauy-points

Show Well Data Projectionz

= Badleys Feb 2022 59
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With one or more surfaces (horizon or fault) loaded in Volume Editor, enabling
interpretation mode on a planar probe will show the intersections:

E Volume Editor : d3-dev : no session

Efﬁ} Home | Surveys &Grids | Interpret | Model & Map Geomodel | Fracture Prediction

@ Sections  Volumes & Probes  Options

 EewakEEbETd =
4%[ Unassigned ‘ —

Surveys & Grids
Surveys

I;’ & Culture
; Shapes

- Grid definitions
ALz

4[] Sections
' [ Volumes
@ [] Probes
({2} [7] Hodel & Hap
<7 [] Horizons
/7 O Faults
A [ lells
¥ [2] Fracture netuorks
| Geomodel
@ [7] Cellular models
‘ Fracture Prediction

iy Scenarios
AN Observation grids
7N

a»

Note that in the image above, horizon and fault surfaces have been hidden.

B O | = G|

If there are a large number of fault or horizon intersections, moving or resizing the probe
may be negatively impacted. An option exists in the Style Editor Probe Settings to prevent
rendering of intersections when manipulating probes:

PE Style Editor: [

Surveys & kModel & Fracture

kaster = i Interpret Map Geomodel T
Seismic & . Yolumes & Probe

Interpretation Linterszeidas Probes | Settings

~Planar Rendering Optionz

[ | Hide interpretation and intersections when manipulating probes

& Reduce texture quality when manipulating probes

[ 1 Use lazt colourmap value for transparency

~ Badleys Feb 2022 30
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Petrel/T7 Link: FaultED Objects and Attributes

The Petrel and T7 transfer links now provide the ability to transfer FaultED objects and
attributes:

E Petrel Export Tool: d3-dev

General | Seismic [0] | Interpretation [0]  Shape [0] Well [0] | kodel [0] @ Fracture Frediction [0]

] Fracture Prediction Madel-Run | Element-Run

el [ [ALl FaultED Scenarios] Display method [12] | Vector attribute [19]
[] Relay Zone
B [ FaultED element—run o Export selected display methods:

— [ Relay ZonesFaultED-F1

Select All
I (] Relay ZoneFaultED-F2
| (] FaultED model-run Salect Mane
— [ Relay Zone/FaultED-F1
—.D Relay ZonesFaultED-F2 Filter

— [ Relay ZonesHorizontal Grid 1
—l [ Relay Zone/PGE2

— [ Relay ZoneVertical Grid 1
—l 1 Relay Zonedllel1-1

—l [ Relay Zonellell-2

— [ Relay ZoneAllel1-3

Depth |
Differential Stress |
Gaussian curvature |
Konegnitude |
koshape |
Hax Coulonh Shear Stress|
aximn curvature |
Moan Stress |
Signa -1 |
o]

Export pre-deformation surfaces and well paths

The following FaultED objects can be transferred to Petrel or to another T7 project:

FaultED scenarios

FaultED model-run and element-run objects
FaulteD surfaces (deformation and pre-deformation)
Display method output (Petrel) or raw attributes (T7)
Vector attributes

= Badleys Feb 2022 31
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Vector attributes are specified using Volume Editor Style Editor settings, which are
comprehensive. To avoid manually reproducing the vector style settings, buttons are
available in Style Editor that allow the current vector style settings to be exported or
imported:

B style Editor: [
Surveys & Model & Fracture
haster Grids Interpret hiap Geomodel Prediction

[

51% Principal plane

52% Principal plane

531 Principal plane

T

Dip slip: F-uall || Show E1,E2,E3 Strain Ellipsoids|

Dip =lip: H-wall
Strike =lip: F-wall
Strike slipy H-wall
Met =slip: F-wall

Met zlip: H-wall
Dilation: F-uall ] l

Save export cunﬂg.HLDad export config.

kI

E

Apply Apply Apply Reset Toggle Close
to active view to all views to ohjects from active view style templates

To allow visualisation of FaultED objects in Petrel, the Badley Petrel Plugin has been
extended with custom data objects and visualisation in the 2D/3D Petrel viewers:

4 J [ Unlisted FaultED Scenarios
a il Relay Zone
4 E Model-Run: Fault Plane
I FautED-F1
M FautED-F2
4 [f# ] Model-Run: Grd Definition
4 ¥ [ Horizontal Grid 1
@ [ Deformation suface
I B [ | Vector Atributes
4 | [ Vertical Grid 1
@ [ Deformation suface
I B [ | Vector Attributes
Ll E [J Model-Run: Horizon
b+l [ PGB2
b [f# [ Model-Run: Wel
o E Blement-Run
4 [ [#] FautED-F1
4 @ Surface
kk ® Dip Siip
ik O Net Siip
i O Strike Siip
4 B [ Vector Attributes
A Dip slip: F-wall
22 [ Dip slip: Hwall
74 [ Strike slip: Fwall
24 [ Strike slip: H-wall
24 [ Net slip: Fawall
24 [ Net slip: Howall
24 O Dilation: Fwall
24 O Dilation: Hwal
% [ E1.E2E3 Strain Ellipsoids
&t B [ FautED-F2

b
-
-
bl
v
b
1
b}
0.
1
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Petrel/T7 Link: Additional new functionality

In addition to FaultED transfer, there have been various other improvements to the Petrel
and T7 links, as detailed below.

Fracture network attribute transfer

The Petrel and T7 export tool now support transfer of Fracture Network attributes. For
Petrel, an option is also available to reproduce the T7 colormap for the Petrel attribute.

ED Model Cell Model [48] | Fracture Metwork [23]
{9 ] [All Cellular Models] .
= ﬁ: [Al1 Fracture Netwarks] * Export selected attributes:
|_. Relay Zone(Siniztral strike-slip Tepth-TUT "]]epth Sal Al
Strike " Strike
Sel Mone
Dip |Ilip
|Slip tendency Filter

|Dilatian tendency

ity |Fr‘au:tur‘e stability

A RN EIRIEIRIEIEN R ]

& Export attribute colormaps

Horizon data-type transfer

The Petrel and T7 export tool now support the transfer of (non-Z) horizon data-types. In
Petrel, these are created as Continuous Attributes.

[] Interpretation General | Fault [120] | Horizan [11] | Horizon data-type [13]
[+ All Fault:
E Eﬂll Hzﬁizjr:!us] o Additional (non-Z2) horizon data—tupes to export:
— O KL (marker) 20X 0= ===212)  [13/13] [ sg a1
— L K2 (narker) Auto-Track-Confidence-Nata
— [ K3 (marker) Sel Mone
— [ k4 (marker)
— [ kS {marker) Auto-Track-Sequence-Tata
I E Eg Emar‘:eri Curvature (Differentiall
— marker
O ke (marker) Curvature [Gauss)
— [ K9 {marker) Curvature (Haghitude)
— [ ELo {marker) P
—E0 O KLl {marker)
— [ K12 (marker) —
— [ K13 (marker) Curvature (Hin)
— PGEL Dip
_. PLEZ Dip-Azimuth
—l [] PcE3
— [ Unassigned Fouahness

| —
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Arbitrary line transfer to Petrel

Previously, arbitrary line transfer was only available between T7 projects. The Petrel
export tool has now been extended to allow arbitrary transfer to Petrel:

5 Petrel Export Tool : d3-dev

General | Seismic [1] | Interpretation [3] | Shape [0] Well [0]  Model [1]  Fracture Prediction [0]

B Sefierie Seismic
[ [A1] surveys]
B o0-Lines (200

& Export 30 arbitrary lines

B (] Lirked-Salt3D (30 o Export bulk zeismic data
B[] =alt3d #1 (30)
O] User-Grid#l (D) Crop 30 seismic to survey subgrid

Colormap transfer for Cellular model attributes

An option is now available to transfer cellular model attribute colormaps into Petrel:

] Hodel Cell Model [48] Fracture Metwaork [23]

F-E3 [ [All Cellular Hodels]

' Export selected attributes:
. [ Mew-cell-model

B sam SR \-shale Sel Al
W O [Al1 Fracture Netuorks] et —t Ratio (0-1)
Sel Mone
Porozity

Permeabil ity-¥ Permeability Filter
Permeability-Y Permeability
Permeabil ity-7= Permeability
(E e e Wlater Saturation
» Export attribute colormaps

A

~ Badleys Feb 2022 34
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Seismic-Slicer: Interpolation for Discrete Data

The Seismic Slicer tool is used to sample seismic data at fault and horizon surfaces. It is
invoked via the Model & Map tab in the Volume Editor and accesses 3D seismic data
through the specification of a Seismic Access Definition. The results can be displayed on
the faults/horizon surfaces in the Volume Editor as attributes using an appropriate Display
Method. The process of sampling the 3D seismic volume on to the chosen fault and/or
horizon surfaces has been extended to permit the tool to operate with 3D volumes that
contain discrete data (eg. lithology type). This new sampling option will retain any discrete
nature of the data in the volume by using a “nearest neighbour” approach rather than
interpolation.

Seismic Slicer : d3 = =D
Choose
Seisnic Data ""Continuous” or
Seismic Access Definition: -; Discrete
Use interpolation method for:  Continuous data
Window above: 0,000 (m) Window belows | 0,000 (w)
Seismic attribute:  Mean amplitude
Slicing Controls
Fault: 2
2o Slice spacing(m): 10,00 :
N ~ Footwall output attributes
(+] SAENEAF IS o -
ISexsmic slice #1; F-uwall @ 10.00m]
FARULT 1
Seismic slice #2: F-wall 8 20,00m
FAULT 2
Seismic slice #3; F-wall € 30,00m
FAULT 3
Seismic slice #4: F-wall @ 40,00m
FAULT 4
Seismic slice #5; F-wall @ 50,00m
FaultED-F1
FaultED-F2 Hangingwall output attributes
FaultPlane#53 (virtual) ISeismic slice #1: H-wall @ 10,00m
P ok Seismic slice #2: H-wall @ 20,00m
Prospect 2 Seismic slice #3; H-wall @ 30,00m
Seismic slice #4: H-wall @ 40,00m
Prospect 4 Seismic slice #5: H-wall @ 50,00m
Prospect 5
Horizons Output attributes
Seismic #1
2= Seismic #2
K1 (marker) Seisnic #3
PGBL Seismic #4
K2 (marker) Seisnic #5
Done
Close 0
A
= Badleys Feb 2022 35
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Fault Meshing Parameters: Fault Segment Conditioning

Both the new Fault-Specific Meshing Parameters and the corresponding section of the
Project Parameters (shown below) hosts a new set of controls referred to a Fault Segment

Conditioning.
Project Parameters : Inverted _Vp_DEPTH

Ditnensions & Units Fault surface modelling
3 ¥ Apply fault segment conditioning

Conditioning dimension (m} 100,00

Horizon surface £ ‘%
attribute modelling
Conditioning lewel |3
Fault surfaces
attribute modelling = Primary Hodelling strategy: Unconstrained triangulation
Fault'Harizon
intersection modelling L
Hinimum re—entrant angle on fault boundary(deg): 170,00
: ) o
Attribute selections *—8 Apply smoothing to fault surface boundaries

When the Fault Segment Conditioning is enabled it results in any Fault Segments, that act
as raw data input for the creation/update of a Fault Surface tri-mesh, being re-sampled at
the chosen dimension and chosen level of smoothing. The resultant tri-mesh is then
guided by these modified segments. This process has most impact when using the
constrained/unconstrained triangulation methods for surface modelling and when the

picked Fault Segments have few points.

Constrained Triangulation Constrained Triangulation
{No Segment Conditioning) {Segment Conditioning at 500m)
NS

TR Wi g
#4&»‘,@‘*‘%’%{@%@

Raw Fault Segments

b
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Note that the modification to the Fault Segments is not applied to the segment data as
stored or as displayed — rather it is applied temporarily at run-time solely for the surface

modelling process.
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Horizon Meshing Parameters: Surface Clip Polygon

The Horizon Meshing Parameters have been extended to include the optional specification
of a clip-polygon to constrain the extent of a modelled horizon tri-mesh. Horizon Meshing
Parameters can be assigned to one or more horizons and are used when the surface tri-
meshes for those horizons are (re)modelled; they can be created and managed from the
Database Explorer and can also be accessed and assigned for a horizon selection in the
Volume Editor.

The specification of a clip-polygon can be used to force the horizon tri-mesh to be
constrained to a particular geographic region within the extent of the raw data that would
otherwise be used to create the surface tri-mesh. The clip-polygon itself can be a single
Polygon Shape or it can be a Polygon-Set Shape (a group of polygons that act together).

Name? HrzleshParans#0

Colour: -

Horizon Surface Hodelling

Use meshing algorithm suitable for: Marmal-faulted structure
Modelling strategy: hax vertex
Maximum data points: 2000

Maximum difference (ms):

Smooth horizon tri-meshi

low high

% Remove triangles from inside the heave poluygons of Faulted tri-mesh

Define an optional clip-region to be applied to the tri-mesh

Made: ( inside gList:m ¥ <Moner d;

Fault scarp identification using geometric filters on horizon tri-neshes

Horizon curwature filter: L0

Horizon dip filter (deg): 23,00

Horizon/Fault intersection modelling

Fault trim distance (m): 50,00
Patch width (m): 200,00
¥ Enable patch exclusion filtering

Patch Hethod

Uze patch generation method designed for: Mormal faults

Copy To Project Parameters| | Copy From Project Parameters

Cancel
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The clip-polygon is applied to the horizon surface in map view and need not itself lie
immediately at the level of the horizon data. The below example shows a horizon tri-mesh
before and after the application of a clip polygon set in the Horizon Meshing Parameters.
Note how the vertices that make up the clip polygon (as projected to the un-clipped
surface) are included in the clipped tri-mesh.

Horizon surface tri-mesh covering all raw data, polygon not set as a clip-polygon

Horizon surface tri-mesh re-modelled with polygon set as clip-polygon
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Point-Set: Creation from Fault/Horizon Tri-mesh

It is possible for Fault & Horizon tri-mesh surfaces to be imported into T7 without any
supporting raw data (eg fault segments, point-set data). In such cases, if a tri-mesh is
deleted it is not possible to recreate it as there is no raw data from which to do so.

A new option has been added to the Fault & Horizon surface tri-mesh editing popup-menu
in the Volume Editor to permit the surface tri-mesh vertices to be extracted as a point-set.
This action provides a means of recreating the tri-mesh from the new raw data if required
and also gives access to the point-set functionality — such as editing, export etc.

Single-Selection

= Yiewer
- e e T —F = Hide #x nload H
: EEEE 1= Object = Z
S‘electedFa‘u,It I LN G o s I‘f Edit talnesh Ju-,,x Delete triangles
3 LT A 5 Re-sync tri-mesh Shift Ctrl+T
T Surface‘ N 1 =0 sackion & il = 7‘ firea delete (inside)
T L : ©. Re-sync polygons (T Area delete {outside)
I:: Fault surface Ig Re-sync attributes Shift. Ctrl+A 5~
= X & Convert to shape
“-""‘\":1“' A0, = Meshing parameters Py . e .
Gt sy | 78 Extract boundary as shape
"""""""""" oy /¥ Slice seismic W o i 3 =
27 Extract vertices as point-set
; '0 Auto-track from point
| :\® Auto-track throw
= Display method
= Contour method
: K Delete tri-mesh BackSpace

Load cut plane Shift+T
Load segments from
/' Pick fault segments Ctrl+P

— A /j Pick f-wall polygons
BN /)L Pick h-wall polygons
¥ Create boundary Shift Ctr

The point-set(s) created will replace any that may have already existed for the selected
fault(s) or horizon(s).
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Horizon: Editable Primary/Marker Type

One of the fundamental properties on a Horizon in T7 is its “Type”: primary or marker. A
primary Horizon is one that may be picked on seismic and whose modelled tri-mesh
surface is defined by its raw data. A marker Horizon is one that is defined solely by specific
rules on well picks; it does not support raw data (eg interpretation data, point-set data). Up
until this release the primary/marker type of a Horizon was set upon creation and could not
be modified. With this release it is now permitted to modify this setting. This enables a
surface tri-mesh (and fault polygons) belonging to a marker Horizon to be easily altered to
belong to that of a primary Horizon where it then gains the ability to host raw data. The act
of switching a primary Horizon to be a marker Horizon, though permitted, has less obvious
benefits and comes with the warning that any existing raw data belonging to the Horizon
(in its primary state) will not be accessible when its type is changed to marker.

E Modify Horizon 'PGBE1'
MHame: FiEL
Colour:
Types barker
Lithotypes: Shale ¥ Colours..
Reserwvoir quality? Moke ¥ |[Colours ..

Uze for framework modelling: Yes Mo (Wirtual)

Uze for throw computationd Yes Mo
Truncation/unconformity: Yes Mo
Horizon meshing parameters: | eliEsipERE SN ¥ Create..

Change Horizon Type?

fou have chosen to alter the horizon type to 'Marker', Pleaze note:
* Any azsigned horizon data wolumes will not be wisible,
* fAny marker horizon well picks that refer this horizon for contral szhould be corrected,

TR

Okay Cancel

Create.. Create..

8]4 Apply Cancel
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Well: Trajectory Extension

T7 uses well data to assist in modelling the structural framework by providing raw data in
the form of horizon (both marker and primary) and fault picks. Well log data is a vital
component to fault and fault-seal analysis and also to the cell-grid property modelling
system. Well data can originate from a variety of sources: ASCII import, direct import from
Petrel, DecisionSpace or from another T7 project. Well data can also be created in T7.

On occasions the well trajectory can be shorter than is required for the purposes of
projecting attributes on to faults or for hosting horizon picks that will help define the
framework model. Up until now, this has been a difficult problem to work around and has
required a significant effort for the user to create a new well of the required depth and then
copy the picks and log data on to it.

The 7.2 release includes a system to allow for the natural extension of a well trajectory —
simply by using the Well edit window (in Database Explorer) to specify a new bottom depth
value.

\ Modify Well 'Well-3'

I GlEE Well-3
Name: Tell-3 ‘ ‘
10000 401000 402000 4 ¥ 400000 401000 40200
Colour:
Type: 43+ [32] Gas, residual oil 4
Instance: Real
Number of horizon picks: 15
Number of fault picks: 0
Trajectory

A trajactory exists for this well, The location of the trajectory
can be modified by altering any of the "Trajectory segment top"
values below, It is not possible to change the down-hole

sample interval or number of sample points, The assigned
Time-Depth curve will control the TWT values down the well,

Assigned Time-Depth curve: 1- Edit ||Create..

Well pick location mode: Depth-fixed

- Trajectory top Edit

Original max.
—__.depth (5487m).|

Heazwred Depth? Boood
Trajectory bottom |- & Edit

He (Hetres) Onginal max.
[ depth (6250m)
lys (Metres)

TUT: 2990, 797 (Milliseconds) A
[rmss: 250,004 (Hetres)|

Sampling

Downhole interval: 0,18 (Metres)

Number of samples: 41671

Well extents: X1 401242,02 - 401242,02 m

¥ 1 3166950,09 - 3166950,09 m
TVDSS: 0,000 - 6250,004 m
I OK | Apply II atreet

The well trajectory is extrapolated to the new bottom depth value. Well picks and well log
data can then simply be moved, copied or added in the extended trajectory.
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Colourmap Editor: Set Markers at Labels

This new option in the T7 Colourmap Editor simply provides a function to set the
colourmap marker loccations to the current label points. This is a useful tool when using a
block-fill colour map that is originally based on a smooth gradation as illustrated below.

Colourmap Editor : Fault: Depth-TWT (domain=Depth)
O palette ) cube Y Range (m)
- 11500000 | to | 200,000 | Reset |
11
[ T — Scaling@
Humber of labels
Colours Values (m) DTran?;fren?%U Colours Values (m) Colours Valuss (m)
TR > e 1500.0 - 1500.0
T 19900 3 + 1550.0 r 1550.0
select
| R > L 1550.0 L 1650.0
: T trena > - o1700.0 Fo1700.0
intensity [ [T
T 1750.0 A . L 1750.0 - r 1750.0
USESS 1 1s00.0 A
' ro1l@non.0 rol@on.g
0 &dd marker 18500
() Change marker i » r 1850.0 r 1830.0
+ 1900.0 +
() Delete marker 4 ro1900.0 ro 1900.0
() Stretch T ARG T / » L 1950.0 L 1950.0
() Move marker g i > L zaoao L zaoa.o
. . _I] i _I]
Interpolation Fill [downy = |
Add marker:<HBL> Querys<HBZ: Mode:<HBZ:
IFilE|ZSpectr‘um |?|| “x" |:|?||I|“| Pointer:
Interpalation |Fill (down) =
‘ Ok H Apply H Close ‘

1. An initial colourmap is loaded, the range and number of labels (11 above) set as
required.

2. The new Set Markers At Labels function is used to replace the existing markers with
new ones at the location of the labelling points. The marker colours are set to the
colourmap colours at the labelling points.

3. Set the interpolation mode to Fill (down) or Fill (up) to create a block fill colour map.

This process can be used to create a colourmap that can be used to compliment a contour
display by using a block-filled colour between contour lines (as shown below for a Horizon
Surface).

Horizon: Depth-TWT
| 1 1 |
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3D Stress Scenario: Z-Slice Interval

The 3D Stress Scenario has been provided with an additional option to enable the
resultant 3D stress-field to be computed in a manner independent of the faults and/or
horizons for which the stress attributes may be generated.

Hame & Colour: FBtressFislds)
Set az 'Active’ skfnar'io ~ Use Borehole Stress data I Z-slice intervaly 200,000 (m) I
Optionss: Uze Pressure Profiles where defined Yary static friction with SGR where poszible o Enable 'SH' trajec
Barehole Stress Selection Graphical Display M g
-« @ - Yertical stress {HPa) Stresses (HPa) :: Hell-2 / Borehole |,izal Plots :: Mell-2 / Borehole Foles..
D e o Bt 300 100, 10 RS by VO A L Eu s Calculation tupe | Slip tendency Depth
0 — 0 — 0,0 ) ) . 1,0 [*=
10004 I 10004 I _tohr diagram for Slip tendency and depth
- - E = %elope
i || &
20001 | 20007 | & Ol
- - % 1 T 1
B Cl| 2 0 50 100
3 e L @ CHbwiia
;000' [ ;000' 1. ¥ Th{Effective Mornal Stress) HPa
o L e | 5, 000000 A0, (0
i C e C Ty - T -
1000 B 1000 B Stereogram for Slip tendency and depth
L L (lower-hemisphere equal-area projection)
so00- - 5000 -
8000+ | gooo T - . y
r v r SHuin SHma
Remove All [Remove Selected | Well: Well-2, Bore| || Stress = 100,715187 (MPa), T¥DSS = -368
014 Apply Cancel

The new Z-Slice interval is used internally when the 3D stress-field is configured. It is not
relevant when using the Summary 1D controls. It specifies the vertical resolution of the
interpolation surfaces that are created for each of the "components” (Sv, Sh, SH etc)
whose profiles are defined by the assigned Borehole Stress data.
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3D Stress Scenario: Pole Plot Depth Filter Window

Both the 3D Stress Scenario editor and the Borehole Stress editor include geomechanical
plots — that is, a Mohr diagram and Stereogram. The plots indicate the result of the current
stress field settings at the currently defined depth. It is possible to display the location of
fault (or fracture network) surface normals (or poles) on these plots to provide a
comparison of the orientation of a particular fault surface with the calculated
geomechanical attribute at a specified Depth. An example Mohr diagram showing the
poles to a selection of Fault Surfaces is shown below.

Mohr diagram for Slip tendency and depth

40

304

204

T {(Shear 5Stress) HPa

104

— Failure envelope

FAULT 1
FAULT 2

+ FAULT 3
FAULT 4

+ FaultED-F1

+ OFaL1tED-F2

Fault
surface pole
positions

SHmin

=10

Ch{Effective Mormnal Stress) HPa

E5, 000000
= T

B0, 000000

Fault Flanes Fracture Metwarks

Z|@ SHEESENENSIE
FALLT 1
FALLT 2

Selected
FALT 5 el
FALLT 4

FaultED-F2
Prospect 1

Depth Filter window: 100,00

Apply || Cloge

The new Depth filter window is applied to the poles such that only those poles whose
surface location is within the Depth filter window either side of the current calculation depth
are displayed. This provides a more meaningful representation of the fault orientation at

the calculation depth.
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Plot Viewer: Cursor Tracking Function

Any picking/query events in other applications are now passed to Plot Viewer, and if
relevant to the object whose data is being displayed (e.g. for a fault/horizon surface
attribute), the relevant data point (or ranges) will be highlighted in the plot. This can prove
very useful during the data interrogation phase of a project. For example, it is often
desirable to see how the data at a specific location on an object (e.g. at a point on a fault
surface in Volume Editor) relates to the spread of data for the entire object (see below).

When data is plotted as a Cross-Plot, a cross-hair is focused on the data value (in terms of
both plotted attributes) that corresponds to the pick point on the geological object. When
data is presented as a Frequency-Plot, the relevant data range (into which the data at the
pick point belongs) is highlighted.

Crosshair denotes the value " Hm o
for the attributes at the pick ™" Y e ———
location.

Volume editor: Pick a point on

2@ ¢

The highlighted column
denotes the data range to
which data at the pick
location belongs.
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Fault Statistics: Displacement Profiles In Terms of Distance
Along Fault Trace

A new option is available in the fault-displacement profiles tool. In this tool fault
displacements are plotted based on sampling (e.g. throw/heave) of the polygon pairs
(hanging wall and footwall) for a given horizon along a fault. Previously, these could only
be plotted in terms of length along the polygons not in terms of their position relative to the
start and end of the maximum possible fault trace. This can make it difficult to compare the
displacement for different horizons on the same fault (i.e. the fault outline is not rectilinear
so some horizons polygons may have different lengths).

We can see this below. Here the PGB1 and PGB2 polygons start and finish at different
locations along the faults maximum trace distance.

Fault in strike view

Start Finish

< >
Maximum possible trace distance

Therefore, each displacement value for the profile is plotted in terms of its distance along
the respective polygon “trace”.

Fault—displacement profiles

320

300

280

260

240

Throw{m)

500 1000 1500 2000 2500 3000 3500 4000 4500 SYQOO 8500
Faultt—trace distance{m)
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A new option is available for the Fault-Displacement Profile tool: “Plot in strike projection
mode” toggle. When toggled ON, the data for each polygon displacement analysis point
are plotted in terms of their respective position along the fault trace length (trace is
curvilinear in map view). The polygon displacement data for all horizons on the same fault

have the same reference frame (coordinate system) making direct comparison possible.

@ E &) & M

I Plot in strike projection mode |‘_

Polygon Analys

Horizons

is

ETE”X".‘ ]

o

» famiuee

2|0 X021 AE

K1 (marker)

K2 (marker)
K3 (marker)

Plot ID
Spacing(m)

The same data plotted using the “Plot in strike projection mode” ON:

Plot#3

100, 000000

Faults

o =7

[0] Prospect 7
[0] Prospect 8
[1] FAULT 4

[1] FaultED-F1

[1] FaultED-F2

[1] Prospect 4

Fault—displacement profiles

Toggle off/on to switch
between modes.

240

320

300

280

Throw(m)

.

180

160

LY

AN

i

140

120

BN

UM.

100

v%

e

S
MLF

1000

2000

3000 4000

5000

6000 7000 8000

Foult—trace distance{m)

9000
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USABILITY IMPROVEMENTS

Database Explorer: Improved Multiple Object Edit for Faults,
Horizons & Wells

In addition to the new Object Managers, the Database Explorer Multi-edit mode has been
augmented with object-specific controls:

Fault plane: multi—edit mode (4 items)

% Edit Colours

Set one colour Set zequential palette colours

% Edit Names

Remowe matching text i

&t beginning atend anywhere

Add text

&t beginning atend

% Edit Other

Uze for framework modelling:

Fault meshing parameters:

Footwall pressure profile Py e &

Hanging wall pressure profile:

df [f [ [

Dizplacement modelling parameters: |Giopiassss & ddedagits
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Database Explorer: Horizon Data Copy/Paste Improvements
Horizon Data Volumes

The copy and paste provision in Database Explorer for Horizon Data Volumes has been
improved to handle the act of copying between different horizons and different surveys. It
is now possible to copy Horizon Data Volumes hosted to a 2D or 3D survey to a different
2D or 3D survey. The Horizon Data Volume stores horizon data according to the geometry
of the parent 3D survey grid or 2D survey lines. When copied to a different survey, the
data that is copied will be that from the source data that “fits” the new geometry defined by
the target parent survey. For example, if copying a 3D Horizon Data Volume to a 2D
Survey the data actually copied will be that from the source volume where the nodes of its
parent survey lie on the Lines contained in the 2D Survey.

Pasteto a
[l]—'ﬁﬁur‘ueg (2 itemsz) different survey
M Guls-2n (2D)
EH@ [Horizon data volume {1 items)|
PGB1-mew_logl - Copy (Z) [PGE1]
Ed [ ine

B -aitzd &1 (2D

Grid navigation
U Horizon data volume (3 items)

PGBl-new_logl (723 [PGEL]
PCRZ-rew_logl (Z) [PGEZ]
0 PCEZ-rew_logl (2) [PGES] Copy Data Volume
hosted to a 3D

sSUrvey

Horizon Attribute Texturemaps

The internal base-grids used for Horizon Attribute Texturemaps are different for each
Horizon Surface and are controlled by the required resolution (in Project Parameters) and
the geographic extent of the surface tri-mesh. The copy and paste provision in Database
Explorer for Horizon Attribute Texturemaps has been improved to handle the act of
copying between different horizons. The texturemap data is now re-sampled from the
source horizon to the base-grid used for the target horizon.
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Database Explorer: Embedded List Editor

The List Manager dialog has been replaced with a list management interface embedded
directly in the Database Explorer List editor:

g Database Explorer : d3-dev

File Edit Options

a«asEl: X

| Object List (5 items)

I FGE2 Horizon (Horizon)

[Hain Faults (Fault planed]
Relay Zone Fadlts (Fault plane)

M uells (Uell)
Grids (Grid definiti

Toals Create

Dbject List: Hain Faults (Fault plane)

Mame: Hain Faults
Fault plane
Colour: -

List nanagement

Available itemsz:

S

kanage

®

Available
IRESZMFGE? Horizon

SIEIESIETEN

Ttems in list:

[0/14] 3 ESIEEN

Fo

UID: 4, Irwlex: 4

&

[0/4]

[¥] FALLT 1 FALLT 1
[¥] FALLT 2 FALLT 2
[>>] FAULT 3
[¥] FALLT 4 FALLT 4
FaultED-F1
FaultED-F2
Prospect 2 ’ ‘
Prospect 4
Prospect &
£
A
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Database Explorer: Embedded Pressure Profile Editor

The Pressure Profile Editor application has been moved directly into Database Explorer:

g Database Explorer: d3-dev

File Edit Tools Options Create

@«wEBE X
d3-dev,T7

Pressure profile (2 items)

PresProf#d
Profile 1

N\

Pressure profile: Profile 1 UIb: 6, Indext 5[]
Name :?r*oFile 1 Assignments Pressure compartment parameters
Top: K1 Bottom: K&
Phazes potentially occuring Gradient P z
Interval in zone zeal compartment (b/m)
Ge MllEosenE
* | K1 (narker} |------- ¥ oil G i
Water - D.,100000 £18,299988 B204 ., 500000
®|PGBL [------------- 4
Prezsure-Tepth graph
o 1500,0
o b b
® K2 (marker)|------- + — ot
® K3 (marker)|------- + —
n
® K4 (marker) |------- + —
® KB (marker)|------- + —
* |K6 {marker} |------- ¥ fLooou,0
[0 ] P=516,598 b Depth=-1267,E1 m
annotate contacts
® |K? (marker)} |------- »* I ) )
show phase construction lines,
HBL to mowve PZ point. MEZ2 to change gradient
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Database Explorer: Edit in New Window Popup Menu Option

An option has been added to the Database Explorer context menu to display the editor

interface for the associated object in a new window:

22 Database Explorer: d3-dev

File

s

d3-dew, T7

Abstract fault group

P Cellular model

= Jlisplacement. control profile
[=] Dizplacement modelling parameters
Fault meshing parameters

:D Fault plane

1| FaultED scenaria

Fracture network

W Framework volume

% Grid definition

<7 Horizon (17 items)

Mame: FGEL
Colour:
Type: Primary
Lithatypes Shale ¥ Colaurs...
Reservoir quality: Hone ¥ Colours...
Uze for framework modellings Yes Mo (Yirtual)
Usze for throw computationt Yes Mo
Truncation/unconformity: YeL Mo
Horizon meshing parameters: | <Use Project Parameters> -;- Create..
Horizon Data Yolume Assignmnent
Azzigned Yolumes: Available Yolumes:
[ EEEEFIEN [ =E =N

[Z] PGE1-new_logl

Edit Tools Options Create kManage
Modify Horizon 'PGBET'

Create.. |

Cancel

B Unassigned

B0 KL {marker)

[ [ ;

B Create Mew Harizon

B gl Edit in new window

|3 ol 1%

B=1 K Deactivate PGET

-

B i Copy PGE1

L g Fasis

B K! Delete PGE1

E]_. Pl send To

e[l | STt BY

B g Select from list

B Pl Create list of 1 Horizon

B-E0K agd 1 Horizon ta list
D—% Horizon data-tupe definition
EHED Horizon meshing parameters
B2 Lithology
F=ZE| Mhiamt 1iok
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Control Menu: Startup Option for Multi-processing Support

Multi-processing has been gradually added to T7 over the years to reduce the time
required for lengthy operations.

Whilst this is usually of benefit, there can be situations where using multi-processing is not
appropriate, eg. when running other applications using multi-processing, or where
processors are shared between multiple concurrent users.

Therefore a new option has been added to the Startup Options in the T7 Control Menu that
allows multi-processing to be disabled:

2 T7: d3-dev: James — O

A Project | Data Editors  Utilities Help
F_

Cpen ...

Close ...

Create ..
kanage ...
Convert to time...
Starup Options
Exit

Color scheme
& Show splash screen
& “onsole initially visible
v Ferform wersion check
v Froject deadwood check
v Froject offset check
v Start Well-Check server
v Start StructuresSolver server

& ntelligent window placement

—— | ¢ Multi-processing suppart

Note that multi-processing can also be controlled in a more fine-grain manner using the
following environment variable (or setting in the faps.conf configuration file):

FAP MT NTHREADS

The variable value is numeric and specifies the maximum number of processors that will
be used by T7 for multi-processing. If this variable is set it will override the option
specified in the Control Menu interface.

Finally, new to T7 7.2, attribute generation and polygon sync now utilise multi-processing
to reduce the time required for both operations.
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Control Menu: Project Manager Explore Option

A new Explore button is available on the Projects and Backups tabs in Project Manager

that will show the project/backup folder in the operating system file browser:

Project Manager x

Projects | Backups

Pro_jects
Mame Vo TAD (et

Path

[43-dev | [7][0EPTH] [1ames

Date (of last acc

3 10:585:21 2022

projectl ¥ *YY James
project? ¥ "Y? James
projectsd ¥ MY James

Search-paths
Path Space

|/E=/T7 Projects| | [408.76 b |

Close

| [/E=/17prajects| [Thu Feb
fE=/Tiprojects | unknown
fE=4Tiprojects | unkhown
fE=/Tiprojects | unknown

Create
Open
Backup
Renarme
Delete

EEEEH Y

Info

Ao
Remove

Enahle

e
e

File Home Share View 0
1 « TT. # d3-de.. w [¥] 2 Search d3-dev.T7
d3-devT7 X
~ | Mame - Date modified &3
R old_applocks 03/02/2022 13:42
# OneDrive - Personal applogs 03/02/2022 13:42
ASCI 03/02/2022 13:42
E This PC bgl3d 03/02/2022 13:42
...l 3[} ObJECtS culture 03,."1]'2,.’?_1}?_2 13:42
fdb 03/02/2022 13:43
Deskt
Bl Desktop fed 03/02/2022 13:43
Documents HORIZOMNS 03/02/2022 13:43
4 Downloads idb 03/02/2022 13:43 v
J'ﬁ Music v £ >
27 items f==| &1
A
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New Features

Version 7.2

Volume Editor: Viewer Popup Menu Icons

The Volume Editor <MB3> Viewer Popup Menu has been improved to show icons for each
of the action items. These icons match those that are enabled (via the Shortcut Editor tool)
for display in the context tool-bar (to the right of the viewer window). The icons help to
locate and identify a required item in the menu as well as assisting with the user identifying
the corresponding item in the context tool-bar. An example of the content of the new
popup menu is shown below together with the corresponding items in the context tool-bar.

Single-Selection

= Yiewer
= Hide
= Object
= Shape &x
i=  Section =
I:E Fault surface | &
= lWarp KX
IL
/ »
L]
i
X
7/
~/
4
ZH
|
%
%
i
N
8
)
LV
/4
A
y,
-

Unload
Edit tri-mesh

Re-sync tri-mesh

" Re-sunc polygons

Re-sync attributes
Meshing parameters
Slice seismic
Auto-track from point
Auto-track throw
Display method
Contour method
Delete tri-mesh
Delete point-set
Load cut plane
Load segments from

Pick fault segments

. Pick f-wall polygons
| Pick h-wall polygons

Create boundary
Backstrip displacement
Vary displacement
Create frac, network
Create segments

Lock

Strat-order polygons
Lock all polygons
Unlock all polygons
Unassign segments
Set as Active

Set as Splay

Set as Master

Create Fault-List
Add to Fault-List

Shift Ctrl+T

Shift Ctrl+A

BackSpace

Shift+T

Ctrl+P

Shift Ctrl+B

A
Shift+5
Shift+M

3335082

2,373

All Shift Ctrl+L
20830 lines

A, Timeslices
+ Horizon surfaces

i, Fault surfaces

Abstract groups

Fault surfa

X = 53
LU

Faods

# B N ol

Bl (s
D 3
L ahb

4

A T R e
) v R N ()

X [Zi% ﬂ.;
Y [ ¥

The menu item text colour is red for those items that relate to the current object selection
in the viewer. Those items that are independent of the current selection use black text.
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Volume Editor: Tree-based Access to Display Methods

The Volume Editor object tree has been augmented to include support for specifying the
active display method for an object:

[Z] Hodel & Hap
<7 [/] Horizons
i 7 [Z] Faults

5% [ Horizon patch
= [v] Polygon

[] FAULT 1

£ Fault surface

—E O [No display method]

—E2 O Curves Shale gouge ratio
—E3 O Curve: Shale gouge ratio (low
—E3 O Curve: Shale Gouge Ratio Sand

) Threshold capillary pressure (|
) Throw {auto range)

—EE O Throw {manual)

—[E O Trend

The following objects in the Volume Editor tree support selecting display methods:

Fault surface

Horizon surface

Fracture network surface
Cellular grid

Cellular fault surface

FaultED deformation surface
FaultED deformation well-path
FaultED element run

Two context menu options are provided on the surface tree node:

.@ FaultEDl defnrmatinn surface
[ % [Mo Single-Selection

—Ed O Dip | = Object

_ {::I HEt .E TPEE —

—E2 O Stei |[C]} Viewer selection link: Enable

74 [ FaultED *~ ED-Scenario Display methods: Show favourites only
—24 [ Dilg = Marp RFeload display methods

—24 1 Milatinnt Howall

Display methods: [Show favourites only|Show all]. Toggles between showing all
display methods for the surface, or only display methods that are marked as Favourite
in the Display Method Editor.

Reload display methods. Manually refresh the list of display methods if attributes
have been recomputed or display methods have been marked/unmarked as favourites
in Display Method Editor.

A
-
—
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Volume Editor: Context Menu Improvements

In addition to providing display methods for surface objects, some further improvements
have been made to the Volume Editor Tree.

The Object menu is now available from the tree as well as the viewer:
- [ FALLT 1

-3 ] [Fau)
- % [ Hor .l.ngle —Selection

=[] F":'lE 'E Object @ Properties
i= T
Wells ree T Style... ;
Fracture n :=  Fault surface s :
_,",ij Show in Databasze Explorer
Geomodel = larp —
|C]} Show in viewer

L] Cellular models i
Fracture Prediction Select in wiewer

[-] Scenarios &% lnload
lbzervation grids 4

Certain menu items have been moved or copied into the Object tree menu hierarchy for
convenient access:

Ol

Tree Object menu Viewer Object menu
i Froperties,,. I Froperties... AlL+F
T Style... R style,., ALL+S
ﬁ Show in Databaze Explorer "_,‘J Show in Database Explorer Alt+D
|l Show in wiewsr ""I__i Select in tree
O Select in viewer = Unload
#r nload

Finally, an option is available on the Tree menu for all listable T7 object types (eg. Faults,
Horizons, Wells, etc):

[“] Hodel
[] Ho:z::: QX 0|21 4, [12]

[3 0 Faults [fain Fauies |
IJ:'I— A W‘ Relay Zone Faults

Hulti-selection
& [

@[

< |

A [ ell
k}? Frac -
[] Geomode
@0 cell

Pol
[ Fractu-. .L...D....H.E.,:.:P
i _D Scenarios
i Obzervation grids Ok, Cancel

Choosing this menu item will display a list chooser dialog. Upon selecting a list, the items
contained in the list will be selected in the tree.

Object

T —
ree |l Yiewer selection link: Enable

el sUrieee Select from list,,, .-

Warp

Horizon patch
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Volume Editor: Attribute Sync Access to Attribute Selections

As a convenience, the surface synchronisation dialogs in Volume Editor now provide an
option to change the attribute selection. Selecting this option will launch the Project
Parameters application with the relevant tab selected:

** QUESTION **

Synchronize fault surface attribute data with respect
to well attributes and surface models 7

Change Attribute

. Cancel
Selection

Synchronize

Don't show this dialog again

g Project Parameters : d3-dev

Dimensions & Units Attribute Selections
E Fault Hor izan FaultED-Model | FaultED-Element Cell-Fault Frac—N

Haorizon surface £
aftribute modelling Unzelected attributes Selected attributes
Stratigraphy: F-uwall Tlepth—TWT

Fault surfaces Ctratarapbut Heus
aftribute modelling ‘@ S e

Fault'Horizon
intersection modelling

{Curve) Shale gouge ratio  CurveMa

Aftribute selections

B
5]
Isochore modelling ig

Fault zone properties —%
COZ fluid properties @
4

Curye-mapper E

Select ALL

==

===

Deszelect ALL

Dip separation gradient (strike c

Last modification: Thurs Feb 3 2:29pm 2022 Defaults Rewvert

Cloze

IPC activity === <0>
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Volume Editor: Select Well Attribute Range

Well attributes can be displayed as either curves or tubes down a well path in Volume
Editor. The nature of the curves (their style) is controlled in Volume Editor’s style editor.

Previously, the amplitude of the variation in this curve data was determined by a slider that
determined the spatial extent of the maximum amplitude (maximum value) as derived from
the attribute data range for a given well. This is then used to normalise and scale all the
values between the minimum and maximum value for that well. While useful it did mean
that comparison between wells was difficult as the attribute curve for each well likely
represented a different range.

A new option has been added to the “Well->Show Curve/Zonal Data” style options (see
below). This allows the user to choose the source of the data range: Automatic/Colourbar.
If automatic is chosen the system behaves as before (range is determined per well). If
Colourbar is chosen then the minimum and maximum values (and subsequent
normalisation and scaling) come from the attribute’s colour bar range. When this option is
applied, well attribute curves will share the same range, making direct comparison
possible.

Slider determines
& Show Curve/Zonal Data

amplitude of the c Low High
curve based on the Data type Attribute curve EENENERRSSNEE  Graphic | Tube
data range. Lirs wldth (plv) Smooth
TSSO <hale (Active : V-Shale) v
\ 263 o ‘ -
Data display Juetifyvation | L8R
size (m)
JRange Colourbar rangefclip — | |
Madify Well attribute definition 'Vshale
Hame: Vahale
Choose the source for of data o [
range. [ep—— [ Chetie )

Colourmap Editor : Vshale (domain=Ratio)

paletie () cube Rangs (/)
ba to 1,80000 Reset

Scaling | Linear

e L Maber of labels
Double click
Colours Values (/) Transparency
1

1%)

0.4

+ 0.275 =

intensity
Hodes
Add marker
Change marker + 0625
Delete marker
Streteh

a.s

Move marker —
Interpolation  Linear

Add marker:<HBL> Query:s <HEZ> Hode:<HBS>
File|] L K :ﬂ( ]]i! ]]= EE; Pointer:

QK Apply Close

Note that values above and below the colour bar range will be clipped.
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