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Introduction

This document describes the new headline features and enhancements that make up the
TrapTester 6.130 incremental upgrade and differentiate it from the latest 6.120 release.
TrapTester 6.130 is distributed as a patch release and can be installed as such over an

existing 6.12x installation. For a more detailed description of the new features please refer
to the relevant sections in the TT user-manual.

Important Notes:

1) A database update will be applied to TT projects when opened using TT 6.130.
A project updated for TT 6.130 will not be accessible using previous TT versions.
Please back-up projects prior to performing the database update.

2) No changes have been made to the TT license feature-set.
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TrapTester-to-TrapTester/Petrel Data Link

Introduction

TrapTester has long supported data transfer from Petrel to TrapTester. TrapTester 6.130
extends that support to allow the data transfer between TrapTester sessions, and from
TrapTester to Petrel.

The updated link will allow export of the following data types from TrapTester:
e 3D survey, arbitrary lines (TT to TT only), navigation and BGL volume data
e 2D survey, lines, navigation and BGL volume data
e Horizon data, pointsets and surfaces
e Fault sticks, pointsets and surfaces
e Fault polygons (TT to TT only)

Further updates to the link are planned to support additional data types including, but not
limited to:

e Well trajectories, logs and fault/horizon picks

e Cellular (ECLIPSE-style) grids, attributes and faults
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Exporting from TrapTester

Before exporting, the companion import tool must be running in the destination TrapTester
project or Petrel instance. The TrapTester import tool may be launched from the "Import
from TrapTester..." option of the "Interpretation Data Links" or "Well Data Links" submenu
(inside the "Data" menu of the TrapTester control interface):

Project : new_d3 : TrapTester Import Tool v2.0.0

Alternatively if exporting into Petrel, the Badley Petrel Plugin import dialog must be opened
by double clicking the "Import from TrapTester" menu item in the "Plug-ins" group of the
"Processes" dialog in Petrel:

Note: the Badley Petrel Plugin must have been installed for this feature to be available

Rl (Bowee | [

Petrel/TT Link v2.0 {protocol v3) s
UDP server started on port 43000

TCP server started on port 7694

!
Pp—
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In the source project, to export from TrapTester to another running TrapTester project
choose the "Export to TrapTester..." option from the "Interpretation Data Links" or "Well
Data Links" submenu (inside the "Data"™ menu of the TrapTester control interface). To
export data from TrapTester to a running instance of Petrel, choose the "Export to
Petrel..." option instead.

The TrapTester export link will appear as below:

Project: d3 : TrapTester Export Tool v1.0.0

General |  Seismic[0] }Imerpretatiun[uﬂ wal{ty | Modd(s]

?D Seismic Se:ismicw
[ [ALl Surveys]

B[] =alt3d #1 (300 7 Export 3D arbitrary lines

7 Export bulk seismic data

I Crop seismic to survey

Meszages

TrapTester exporter w1, 0.0 (protocol wE)

-]

Close Expat

In the initial "General" tab, choose to export to a standalone file or an existing instance of
TrapTester or Petrel accessible on the local network.

Select items to export from the "Seismic" and "Interpretation” tabs. Options available for
each tab are shown to the right of the data tree. Help is displayed in the lower status bar
as the mouse is moved over the interface items.

Finally, press the "Export" button to send the selected items to the destination TrapTester
or Petrel project.
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Once complete, the data is available in the destination TrapTester or Petrel project:

(7 Petrel 2011.1 (64-bit) -

i File Edit View Insert Project Tools Window Help
i@ e omx B 000 e r@adBianEs: =
i [ Input > # X || 513D window 1 [Any) x |
2-E Seismic -
DFO liraes P
% Intap survey inclusion fiters
CHE (V] salft3d #7
E-E8 (V] test1
g (7] Inline 257
-l (] XLine 196
=¥ Unlisted TT Horizon Interpretations
S [¥] 30 infep inclusion fiters
oKk [v] PGE1
o [v] PGE2
oK [v] PGB3
=¥ [¥] Unlisted TT Fault Interpretations
-5 [v] 30 intep inclusion fiters
-k ] FAULT 1
Lt ] FAULT 2
- Mk ] FAULT 3 -
|4 Input |4Fp Models | Results | 2 Templates |
ﬁﬁm » 3 X

o~

# Plugins -
ﬁ Export to TrapTester
ﬁ Import from TrapTester ?

i@t W | 2 ) Olsesmic(defaul) ¥ o§  Nohorizonselected ¥ Mk @ (%
G e T 0 v A R ]S LA 0 -
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Horizon Data-Types
Introduction

Survey-based horizon raw data (interpretation on 2D lines and 3D rows, columns etc) is
stored by TrapTester in "Horizon Data Volumes" within the project database. Each Horizon
Data-Volume is linked to a 2D or 3D survey. A TrapTester horizon can contain any number
of Horizon Data-Volumes. Prior to the TT 6.130 update, the Horizon Data-Volume only
stored depth or TWT (Z) values but in TT 6.130 this has been extended so that other data
may be stored alongside. Each type of data, including the interpretation data itself, is
referred to as a Horizon Data-Type and requires a corresponding Horizon Data-Type
Definition in the database. The Horizon Data-Types effectively provide for multi-
dimensional Horizon Data-Volumes - each data-type serving a different dimension.

Horizon Data-Type Definitions

When a TrapTester project is upgraded or created using TT 6.130, a number of "standard"
Horizon Data-Type Definitions are created in the project database. These can be seen in
the Database Explorer tool alongside any that have been created by the user. The "Depth-
TWT" data-type is a special case as it cannot be deleted and always appears at the top of
the list; it corresponds to the Horizon Data-Volumes' Z data.

| LT Modify Horizon data-type definition Seismic Amplitude’

SUMCOR-Well, TE ml

Abstract fault group

¥ Cellular model Names Eeisnic Amplitude

l Depth conversion scenario

[2] Displacement modelling parameters Colours
e wplive |
A Eré;t’;ri_n?t@rk Units domaing Unitless — | (Unitless)
& Grid definition

#[Horizon data-tupe definition (14 items)|

Il +Depth-TWT List of Horizon Data Yolumes with this data-type

A
Il Seismic Amplitude ﬁﬂﬁ

Auto-Track-Correlation-Data
Auto-Track-Conf idence-Tata
Auto-Track-Sequence-Data
Dip

Dip-Azimuth

Roughness |
Il Curvature (Hin)

Il Curvature (Hax)

B curvature (Hean)

—  Curvature (Gauss)

= Curvature (Differential)

—  Curvature (Magnitude)

=
EHER Horizon meshing parameters

Tree view of Horizon Data-Types ' orizon Data-Type Definition Editor

The tree-view shown above shows all of the current "standard" Horizon Data-Types. Each
Horizon Data-Type Definition has a "Name", "Colour", "Data-type" assignment, "Unit
domain” and a "Colourmap”. Horizon Data-Type Definitions created automatically by
TrapTester (such as the standard ones shown above) have a fixed type-assignment and
units domain that cannot be changed. Horizon Data-Type Definitions created by the user
in the Database Explorer and the Horizon Volume Utility are not restricted in this manner.
The list of type-assignments for an Horizon Data-Type Definition are shown in the table
below:
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Data-Type Description
Depth-TWT General picked, auto-tracked or gridded horizon Z data

Seismic Amplitude
Auto-track Correlation
Auto-track Confidence
Auto-track Sequence
Dip

Dip-Azimuth
Roughness

Min Curvature

Max Curvature

Mean Curvature
Gaussian Curvature
Magnitude Curvature

Other

Amplitude data from seismic volumes

3D auto-tracker correlation values

3D auto-tracker confidence values

3D auto-tracker tracking sequence values
Dip extraction from 2D or 3D horizon data
Dip azimuth extraction from 2D or 3D horizon data
Surface roughness measure (3D data only)
k1, Surface min curvature (3D data only)
k2, Surface max curvature (3D data only)
(k1+k2)/2

(k1*k2)

Max ([k1], [k2])

Any other type of data

Horizon Data-Type type-assignments

The data-type assignments are used in TrapTester applications to simplify the list of data-
types that are made available for a given task. For example, when extracting seismic
amplitude data for a horizon, only those data-types that are assigned "Seismic Amplitude”
may be selected.

The Horizon Data-Type Definition editor also contains a list of all of the Horizon Data
Volumes that have data stored for that data-type. This list is for information only and can
be used as a means of accessing the Horizon Data Volume editor window.

Horizon Data-Type & Data-Volume Removal

The deletion of a Horizon Data-Type Definition will result in the deletion of all data that it
refers to across all Horizon Data Volumes in the project.

It is not possible to delete the primary Depth-TWT data-type as this is required at all times
to provide storage of the basic horizon Z data.

The deletion of a Horizon Data-Volume will result in the deletion of all the data for all data-
types in that volume.

TT6.130NewFeatures June 2013 7
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Horizon Volume Attribute Extraction

The Volume Editor has a new option on the viewer-popup menu that is available when one
or more 2D or 3D Horizon Data-Volume objects are selected. The associated horizon(s)
must have been loaded via the Surface module's horizon manager.

‘olume Editor: 6. li = |

Sezzion Controls  Window | FaultED Basenap Horizons Faults Traps |

@ @ % EarthGrid Surface - . - 5 S|
_  e— < LT, Horizon Volume Attribute Extraction , !

CubeXplorer Seisnic I

L B ives
@ Hell et Attribute to extract: Seizmic amplitude

Horizon data-type:;

= Single Selection -
_’| X L Seizmic access definition: |<uze surveysline asfignment> ¥
| [imEa] Viewsr - 1.
ﬁﬁ Hide - // -l Set object-style to display this data—tuype
4 i
== Properties... Hodl+P >
o
Survey - . : M M
<FI| E‘:) Horizon " Load section . _— .
- Sect ion - Load sectioni Chofise wiswer Seismic amplitude
== Harp ~ Unload Dip
@ N . '| 7/ Edit raw data - Dip-azimuth
W ,_..-—i\""' -M_-__ Set as Actiwve l Roughness
fuml - 1 g
i .= . - . .
= e Create Horizon{List Min curvature (k1)
Add to Horizonflist Max curvature (k2)
Mode: |Ready! Obj T T

Meat curvature (ki + k2)/2

Pos ¥:|394252,91 ¢ Wi |74821,94 m ot Wert Exag:[H.000 Hem: |29 HB c " (kL x k2)
auss curvature X

Info: | Differential curvature (k2 - k1)/2

Attribute extraction

|Done | |

Magnitude curvature (max k11, Ik21)

The Horizon Volume Attribute Extraction tool is accessed via the MB3 popup menu
Horizon->Attribute extraction option. The tool provides the means of extracting the
attribute selected in the "Attribute to extract” option. The results of the extraction will be
stored for the chosen Horizon Data-Type. The list of Horizon Data-Types will only show
those that have a type-assignment that matches chosen "Attribute to extract". If the option
"Set object-style to display this data-type" is enabled, the display-style will be set to show
the extracted data on each of the objects selected. Specific details regarding each of the
attributes are given below.

Seismic amplitude: This option will extract seismic amplitude data at all points in the
selected Horizon Data-Volumes. The "Seismic access definition" option is made available
to select the Seismic Access Definition to use. If this is left to "<use surveyl/line
assignment>" the extraction will use the Seismic Access Definition(s) that are assigned to
the associated survey. (For Horizon Data-Volumes belonging to 3D surveys the row
Access Definition is used while for those belonging to 2D surveys the 2D-line or line-
specific Access Definition is used).

Dip & Dip-azimuth: For Horizon Data-Volumes belonging to 3D surveys the dip and dip
azimuth values will be computed where there is continuous data coverage. For 2D data
these attributes are computed in the line direction.

Roughness & Curvature: Extraction of these attributes will only operate for Horizon Data-
Volumes belonging to 3D surveys where there is continuous data coverage. For all other
cases the output will be set to a null value.
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3D Auto-Tracker Optional Attributes

For this update, the Volume Editor's 3D horizon auto-tracker (in the CubeXplorer Module)
has been extended to make use of the new Horizon Data-Types system. In so doing, the
user-interface has been simplified into three flow-based tabs, Inputs, Controls and Outputs

which contain all the original interface components and the additional output options that
are described in more detail below.

LI 3D Horizon AutoTt =

oprsta \I {:ﬁf‘;f}f‘{}.ia‘w I]utputs]
— Output Horizon

W
Horizaon ﬂ

=l
—Output horizon data wvolumne

=l
Horizon data wolume | [Z] Auto-Yol :: (weca) Y|

—0Optional horizon data-types
=
Seismic amplitude values | <Mone> j
= )
Correlation values <Mone> j
=l 4
Tracking confidence <Mone> j
=l 4
Tracking zequence numbers <None> j

I7 Load horizen for dizplay and make awailable for undo

I© Clear horizon data wolume(s) before output.

Close <- Prev | Apply ‘

The "Outputs” tab now contains options for the generation and storage of up to four data-
types to be stored as part of the output Horizon Data Volume. For each data-type there is
a Horizon Data-Type list containing items with a corresponding type assignment and a
"<None>" item. If the "<None>" item is selected no data will be stored for that data-type.
The output data-types are described below.

Seismic amplitude values: The seismic amplitude taken from the 3D seismic volume at
the auto-tracked points.

r—128.0—1
r— 1020+
=770
r—S2.40 ¢
r—Z28.0 +
r 0.9 T
roes.0 -
rood.0 -
L ve.0 L
r 102.0 +

L1270 L
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Correlation values: This is the raw cross-correlation value that resulted in any given auto-
tracked point being chosen during the auto-tracking process. These values range from -1.0
to +1.0. +1.0 indicates a perfect correlation, -1.0 indicates no correlation.

Tracking confidence: For any autotracked point, P, the tracking confidence C, is given by
Cp = Cn1.Cn2.Chs....Cnin, Where Cyz to Cnin are the normalised correlation values for all the
points on the path to P from a seed point. (The normalised correlation value is computed
as Cy = (C+1)/2 where C is a raw correlation value). Tracking confidence values range
from 0.0 to 1.0. A value of 1.0 is assigned to the seed point locations. Tracking confidence
values will diminish at each successive point taken by the auto-tracker along auto-tracked
paths.

- 0.0 -
roal T
L o2 4
L 0.3 4
L 0.4 4
L o5 4
L 0.5 +
L 0.7 +
L o +
L o9 4

L 1.0 L

Tracking sequence numbers: This is simply the number of steps the auto-tracker has
taken to get to any given point from a seed point.

r 100 -+
r20.0 +
T 0.0 T
L 40,0 +
rS0.0 +
rB0.0 -
L 0.0 +
r 80,0 +
r 900 +

100,00 -
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Amplitude Extraction While Picking

The interpretation of horizons on seismic data can now be enabled to automatically extract
the seismic amplitude data whilst picking or editing. The amplitude data is stored in the
Horizon Data-Volume according to the "Active" Horizon Data-Type. The "Active" Horizon
Data-Type is controlled by a selection in the Section Module tab in the Volume Editor's
main window.

FaultED Baszenap Section Autotracking Options |
= - 8 i o
'z livallsel pa i el
Unas=igned Elj Horizon Wj Hrz data

EarthGrid Surface

CubeXplorer  Seisnic

T v |

Active: Fault

Hell

The "Active" Horizon-Data-Type list contains a "<None>" item, which, when selected,
disables the automated amplitude extraction. The "Active" Horizon-Data-Type lists Horizon
Data-Types that have a type-assignment set to "Amplitude data".

In order to visualise the results of the automated amplitude extraction while picking, it is
best to have the horizon loaded via the Surface Module and visible in a second (different)
viewer with the style set to show the horizon raw data coloured by the appropriate data-

type.

TT6.130NewFeatures June 2013 11



TI167 BADLEY GEOSCIENCE LIMITED Version 6.1

Horizon Volume Utility Extensions

Apart from the addition of three more operations and an improved operation filter, the
Horizon Volume Utility has been extended to cater for the new Horizon Data-Types. Where
before, the operations acted solely on horizon Z-data and created new forms of horizon Z-
data, they now operate on Horizon Data-Types that are sub-selections of the Horizon Data
Volumes.

As an example, it is now possible to perform a subtraction between the Depth-TWT data of
horizon volume 'A" and horizon volume 'B' and store the result in horizon volume 'A’" using
a different Horizon Data-Type - called say, "Isochore". Such an operation is shown in the
image below.

OUT = Horizon 'A' x Horizon 'BY
OUT = Horizon A"
OUT = Horizon 'A' + Constant x ('B' - 'A')
OUT = WAY (Horizon 'A', Horizon 'B')
OUT = MIN (Horizen 'A'. Horizon 'B')

OUT = Horizon "HY ,or, Horizon "B

LT Horizon Volume Utili =k
OUT = Constant
OuT = MULL
Operation OUT = Horizon 'A' - Horizon 'B' =
OUT = Horizon 'A' + Constant
Survey 5 List: OUT = Horizon 'A' x Constant
OUT = Horizon 'A' + Horizon 'BY
Volume name Data-tupe OUT = Horizon 'A
A
A

B
' - Horizon 'B*
Horizon walume 'A' [E] LH-GRID :: (Late Hiog j i

Depth-TUT j
Depth-TUT j

Horizon B

Horizon wolume 'B' [E] EP-GRID :3:

{Early P1 j

I Only operate where the data in a "Control" volume satisfies the following condition:

OUT = Horizen 'A': delta {column—direction)

Output wolume | Pl = Ld (Metres) OUT = Horizen 'A': delta (row-direction)

A Clip walues <

A Clip walues >

Messages Clear | \

Welcome to the Horizon Yolume Utility —
A tool for manipulating 20 and 3D survey-based horizon data,

7 Only operate where the data in & "Control” wolume satizsfies the following condition:
Control volune [2] LH-GRID :: (Late MioffdlInepth-TuT v (Metres)
.| =
| 5 = ‘ 2500 (Metres)
Apply | Close | .

Additional Operations

Out = Horizon 'A' + Constant% x ('B' - 'A’): this operation is designed to operate on the
horizon Z values (Depth or TWT) and provides a means of computing isochore layers at a
percentage value between horizons 'A' and 'B'.

Out = MAX (Horizon 'A’, Horizon 'B'): the output will be the greater of the horizon 'A" and
horizon 'B' input values.

Out = MIN (Horizon 'A’, Horizon 'B'): the output will be the lesser of the horizon 'A" and
horizon 'B' input values.
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The "Control" volume

If enabled, a control volume and data-type may be specified so that the chosen operation
is only undertaken at points where the data in the control volume satisfies a given
condition. In the above example the condition is set to only perform the "Horizon ‘A’ -
Horizon 'B™ operation at points where the Depth-TWT data in Horizon 'A' is greater than
2500m. The data in the output volume is left unchanged at points where this condition is
not satisfied.

Creating a new output Horizon Data-Volume & Data-Type

It is possible to create new Horizon Data-Volumes and Data-Types using the MB3 popup
menu or clicking the "mini" menu button in the top-right corner of the relevant list and
selecting the "Create" option.

Unit considerations

With the addition of the Horizon Data-Types it is possible to perform operations and
generate output with data in different unit domains. If there is a domain conflict a warning
message will be issued prior to allowing the operation to commence.

TT6.130NewFeatures June 2013 13
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The Volume Editor's Surface Module style system is used to control the display of data
associated with Horizon Data-Types. First, the associated horizon must be loaded via the
Surface Module's Horizon Manager.

— I7 Show Horizon Raw ]]ata=

—Section-Bazed

1 0
2D Data: L1 [ L1 style: — - Solid fill {contiguous data)
line width node =zize
1 0
20 Data: F_L] 1]
line width node size

Colour:

native (one colour) —

— Point-5Sets
2
Point-Data: R

node zize

Colours native (one colour) —

\ 4

by data-type — | Data-

Having loaded the horizon, the "Show Horizon Raw Data" option (under the "Surface-
>Horizons" tab in the Style Editor) should be enabled. It will be noticed, at this stage, that
the layout of the controls under this option has changed; the "Section-Based" controls now
being subdivided into 2D and 3D data and the "Point-Sets" controls having their own
colour-coding option.

Colour:

Auto-Track-Amplitude-Data j

The "Section-Based" controls include the "Colour" options. This may be set to "native (one
colour)”, "by time/depth" or "by data-type".

Selecting the "by data-type" colouring option will enable the "Data-type" list, to the right.
This list will contain all of the available Horizon Data-Types. Having made a Horizon Data-
Type selection it is possible to apply the style settings as required to the display. Note that
the Depth-TWT Horizon Data-Type is omitted from this list as the colouring coding of the
horizon data according to this property is controlled directly using the "by time/depth”
colouring option and the colour-bar at the top of the "Horizons" style settings.

Note that when applying a "by data-type" colouring mode to multiple horizons in the same
viewer that not all the horizons may have the chosen Horizon Data-Type available. In
such cases the horizon data will exhibit an out-of-range colour for the chosen Data-Type.

The colour-map and data-range used to represent the Horizon Data-Type's data is defined
in the Horizon Data-Type Definition. The editor for the Horizon Data-Type Definition may
be accessed from the Style Editor by (a) double-clicking on the Horizon Data-Type in the
list selection, (b) using the MB3-popup menu option on the Horizon Data-Type in the list
selection, or (c) clicking on the "mini" menu button in the top-right corner of the Horizon
Data-Type list and selecting the "Edit" option.
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Horizon Data-Type Statistics

The Horizon Data-Volume Editor has been extended to provide statistical data for each of
the available Horizon Data-Types. The statistics are obtained by clicking the "Go" button or
by simply selecting a data-type from the list. The top-most item in the list is "<All>" which,
when selected, provides a text display of the statistics for all Horizon Data-Types in the
project

( LI Modify Horizon data volume 'Auto-Vol

Parent. Surveys weca (300

Parent. Horizong Buto-T

>
Yolume ID: |:§:f|ut0—'u'01 g

Q

20,010+ 0,010
Yolume tupe: Interpretation Data (Z) — T

)

1.
To reassign/unassign this wolume, use the horizon editor L

—Get statistics for data—tupe:-| Depth-TWT =ﬂ

7

2320 2400 2480 2060 2640 2720 2800
Depth—TWT (Metres)

Range (min-max) 2274 |2822 ‘ Close

Histogram view

Cancel

Text stats for 'Depth-TWT' data-type

Tlata-tupe H-rows H-cols  M-ac MN-rull Hin Hax Aug Std-dey Units
Depth-TWT 579 591 333149 9040 2274 ez 2h12.9 112,538 Hetres

Text stats for '<All>' data-types
Tlata-type H-rows H-cols  H-active H-rull Hin Ma Avg Std-dev Units
Diepth-TWT 574 591 333149 So40 2274 2822 251%.9 112,528 Hetres
Auto-Track-Amplitude-Tata L] h91 333149 9040 114 110 —-87,73598 22,2087 Unitless
Auto-Track—Correlation-Data 574 591 333149 3040 0,00205445 1 0,971792 0,0674391  Unitless
Auto-Track-Conf idence-Data 579 591 333149 3040 7,54344e-11 1 0,384861 0,140332  Unitless
Auto-Track-Sequence-Tata 579 591 233149 9040 0 208 21,9116 29,2112 Unitless
Amplitude-Data MO DATA
Izochore MO DATA

For any data-types for which the volume contains no data the textual display indicates "NO
DATA".

For Horizon Volumes that belong to 2D surveys the text stats are displayed for each 2D
line with summary stats for all lines given at the end. The histogram display will show data
for all the 2D lines.

Accessing the Horizon Data-Type Editor

It is possible to access the editor window for the selected Horizon Data-Type from the
data-type list; use the MB3 popup menu or click on the "mini" menu button at the top right
of the list and select the "Edit" option.

TT6.130NewFeatures June 2013 15
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Exporting Horizon Data-Types

ASCII export of Horizon Data-Volume's is achieved using the Horizon export option in the
Database Explorer. The Horizon Data-Volume Export window has been extended with a
Horizon Data-Type list selection. The selected data-type will be exported (as if Z-data)
from the chosen Horizon Data-Volume according to the chosen format and in the chosen
units.

File | Edit Tools Options
| ASCII Import - ‘

. Formatz:
ASCIL Export l Horizons. .. i : -
Exit ME Y File name: ‘ S}mw e

Fault polugons,..

Abstract
@ Callular Fault attributes. ..

Horizon data wolume: ‘ [Z2] base-tertiary_logl :: (base-tertiary / tr‘ollﬁf‘j

1 Depth cc Horizon attributes,,. . — j
[ Displace Triftesh (GOCAD/3DHove), . EPEER CEEFRTEE bl

7 Fault pl Point-Set data...

I Well data,..
Fracture

& Grid def Fault Contours, .. Data units: Hilliseconds
<" Horizon Horizon Contours,,.
% Horizon Discrete fractures,,, ? polaritu: Positive down —
=] Hori

Horizon pyg
=+ Litholoc FNET

B Object L

Pressure profile
":’ Project extents - Always output segment terminations

BY units: Hetres

=3 Seismic access definition

)% Stress field Exparts: Add to list | Drop from list

o‘% Well attribute definition

Kt

Hessages: Clear message window

A

The Horizon Data-Type list will only contain items for which data exists in the Horizon
Data-Volume selected for export
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Enhanced Horizon Raw Data Display

In addition to the introduction of the Horizon Data-Types (above) a new and complimentary
display mode for horizon raw data has been added to the Volume Editor - Surface Module
style. This option allows areas of contiguous 3D horizon data to displayed as a light-
shaded, solid-filled surface.

— I7 Show Horizan Raw Datai

—Section-Bazed
1 ]
30 Data: | [ [ 11 style: = 1 Solid fill {comtiguous data)
line width node zize
1 ]
20 Data: F_L | L1 style: —
line width node zize
Colours: by data-tupe 1 | Data-tupe F'Iut.u:-—Tr--a-::li.—FIrnF-1it.l.u:le—II-ata
—Point-5et=s
2
Point-TDatas L Colour: native (one colour) —
node size

Surface Module Horizon Raw Data style controls

5

=

3D horizon data with solid fill OFF (traditional) ’ 3D horizon data with solid fill ON

The solid fill option is not applicable to 2D horizon data or point-sets and should not be
confused with the conventional horizon surface (tri-mesh) display.

The solid fill option will use all of the contiguous data in the 3D Horizon Data Volumes. In
areas where there is little or no contiguous data the solid fill option will result in no output.

For large 3D horizon data volumes, the solid fill option can be graphically intensive and will
have a noticeable impact on display performance.
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Composite Section Displays

When working with seismic data it is often useful to visualise a number of sections at once
in a 3D view. However, when these lines intersect with one-another the area of interest
can become obscured by the physical size of all the loaded lines. A new pop-up menu
option has been added to the Volume Editor viewer, “Define composite section”, which
enables the user to enter a mode where parts of many sections can be loaded together. In
this new mode, the composite section is defined by a series of pairwise operations
(consecutive mouse clicks). For each pair of points, TT will find the optimised route along
connected — 2D, 3D or arbitrary - survey lines (i.e. akin to a route-finder). Once finished,
the relevant sub-sections are loaded as if they were one continuous section.

Two points defining the start and end points. The
green line represents the best route.

Point 2

The loaded composite section as defined by the
best path between picked points.

Alternatively define the path in smaller
increments. Note intermediate points (i.e. those
between picks) are also drawn.

Point 1

1

1
1
1
1
1
1
V.

Paoint 2

The loaded composite section as defined by the
path between picked points.
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EarthGrid Property Modelling Update

Additional functionality has been added to both the Deterministic and Sequential Gaussian
Simulation tools for EarthGrid cellular models.

Model Masks

The interpolation and sequential Gaussian simulation tools found in the property modelling
toolkit (EarthGrid module), have been extended with additional options to select a mask by
means of defining a property model and a property filter. This enables the modelling to be
performed according to zones within a geocellular model that share some commonality
(e.g. the user may wish to model permeability, first in high V-Shale areas and then low V-
Shale areas). The property filter uses the same interface/dialog as the display filter editor
found in the display method editor.

r

T Cell-Grid Property Modelling - O
“ S
Havnkos ] Hells 3 f8tirlbuter SGS
Set 565 output paraneters Fl|tel’ edItOI’
Te———— . ,
o Fllter Editor x
Sanpling method; Geometric mean — | (Yalues less than or equal to zero are ignored) Select filter
attribute range)
Search tupe: E e =1 St Chriti rnee
Mo, of nearest points: 5 (walid; 1+}
Detrend datat H
I7 Crop output to range: Lower bounds | 9,000 Upper bound; | 0000, 000 ({1}
Randon seed: 13RB452096 MF runs: | B
e
<W fttribute model: | ¥ -/ Clo
56
\ Filter: Sand (attribute range} b r 5
g Attribute Ranges Filter X
Filter name SandBodies
Attribute to use fser-1 Rl
Ueitem (g (28 0000000 g | 25E.510736
-
New masking optional
masking features.
Set Semivariogram Models
Uk Cancel
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¥

Defining thé masking The SGS by attribute filter: where
attribute: SGS realisation VShale < 0.35 then sand (yellow)
for VShale. else shale (blue).

SGS _-'rne'élisati.oh for SGS realisation for
permeability using no permeability using the above
mask . mask (SGS with 0.35 cut-off).

Automated multi-SGS runs

The sequential Gaussian simulation (SGS) tool found in the property modelling toolkit
(EarthGrid), now has an additional option to set the number of simulation runs. Before,
each run would require repeating the same experimental process; now, this need only be
done once. Each new simulation is outputted to an automatically created attribute model.

The suite of outputs can then be processed in the property modelling tool's calculation
tool.

rH Cell-Grid Property Modelling |
. =

Hantog W Hells & fSheibutes 565

Set SG5 output parameters

First cutput attrabucs mocals |00y

Sampling method: Geometric mean — | (Walues less than or equal to zero are ignored)
Search tupe: Nearest neighbour - |

Mo, of nearest pointsi 5 (walid: 1+)

Detrend datai ﬁ

T Crop output to range: Louer bounds |$,000 Upper bound: [JLOG00, 000 {mD) NeW multi-simulation
. - — Optlon.
Random seed: 1368452096 No. of runs: |#

= fipply nask At sbute mocel: | EEE T v
Filters Sand {attribute range} j
Set Semivariogram Models
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Triangle-Direct Updates

Main Menu Access

The Triangle Direct system, a tool for quickly performing 1D fault seal analysis introduced
in TT 6.120, has been added to the main TT Control Menu as a new Ultility option. The
Triangle Direct option is only available in the Control Menu when a project has been
opened. When selected, Triangle Direct will operate within the currently open project and
pre-set the project-selection form with details from the current project.

I LT TrapTester :: troll2d = fap _ X

Badleys Project Data Editors Ultilities

Triangle Direct...

of Viewer -
Fault Statistics...
Attribute Caleulator...
Attribute Aliases...

o |
LT TT-Triangle-Dired [ ———

Project 1 Wl 1 Y-Shale W?@zm&&zﬁizyw Taps 1 Triangle 1

———-==== llelcome To TT-Triangle-Direct ====—-—

This tool provides a direct data loading interface for the TrapTester Triangle
application, The data loading facility provided here caters for simple ASCIT
file-based well curves only, Mo XY data is required.

It is pozsible to usze thiz facility to start Triangle on an existing TT project or
to create a new project,

£ Prgwiong
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Project Path Control

In order to make Triangle Direct more autonomous with respect to the control of projects it
is now possible to manage the TrapTester project path(s) using Triangle Direct. This
makes it possible to choose the folder into which a new project is created rather than being
restricted to use only those currently under the control of the TrapTester Project Manager.

LT TT-Triangle-Di

Project 1 Wl 1 Y-Bhnke

=l

W?@zm&&zﬁizyw Taps 1 Triangle 1

———-==== llelcome To TT-Triangle-Direct ====-——

This tool provides a direct data loading interface for the TrapTester Triangle
application, The data loading facility provided here caters for simple ASCII
file-based well curves only, Mo XY data is required,

LT Add New Project P.

Filter

Jexport/atlantis—g/%

Directories Sub-dirs

It iz possible to use this facility to start Triangle on an existing TT project or tlantiz—8/Codekl is-8/Codebi
to create a new project, tlantiz—8/Codebl iz—8/Codel
tlantis—8/Codef101 iz-8/CodeB101
tlantiz-8/TTEL iz-8/TTEL
+ Uze an exizting project: | /ﬂ
[ _ [ [
# Create a new project called: |Tr‘iangle—Pr‘0.jec:tI \ .
e u - Selection
Project path: Jfexportdatlantiz-8/TTprojects ﬂ& export/atlantis—84
0K | \rq | Cancel|
Remove Project Path
[
. Remove selected project path?,
{Thiz will not affect projects under this path).
Exit o Provions | Next = | Remove Cancel

When using Triangle-Direct to create a new project, the "Project path” in which it will be
created can be specified by selection from the drop-list. The "+" and "X" buttons may be
used to add a new path and to remove the currently selected path, respectively. The "Add
New Project Path" dialog can be used to create new paths if they do not already exist on

the file-system.
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Well Time-Depth Curve Updates

The Well Time-Depth Curve editor has been improved to contain a table of interval
velocities alongside the time-depth pairs. The displayed velocities are computed from the
pairs of TD values in the table thus:

Depth TWT (ms) Velocity (m/s)
D4 T, \Y!
D, 1> Vo
Ds Ts V3
Dn Th Vh

where Vy, = 2(Dn-pn-1)/(Th-Th-1)

Because the TD-pair used to compute Vn uses the n™ and the n-1" TD values, the value
for V; (the top item in the table) is meaningless and is set to zero.

The velocity values are editable in the Time-Depth Curve editor table. When a velocity is
edited it will update the time value in the same row in the table, leaving the depth value
unchanged. The change in the time value will have a knock-on effect on the velocity value
for the interval immediately beneath. Hence editing V, will adjust T, and Vy;.

[[LT Modify Time-depth curve Dete

Parent Well:

Mame?: |EeFau1t
Colours
Azsigned to well:

Depth Mode:

Point Data [4

TYDSS (Ft) TWT {ms) Velocity (mds)
2R3, B85 05,540 0.0
238,091 32,030 F435.5
036,649 123,930 2944 4
227,948 Po@, 280 DERY,E
4567, 964 P60, 420 269,32
ARER, 017 P2, 650 PR35.8
1764,323 304,340 2635.5
1928, 552 242,170 BE25,1
D026, 797 64, 440 DER9,3
D092, B06 379,360 2e20.8
2190,803 #1620 26892
289,258 #23,940 PE39.0
D387,776 46,270 2629,5
D453, 266 WE1,120 DEBS, 4
D519,203 H76,070 PR35.E
534,550 #90, 830 639,58
649,963 £05, 710 PR35.9
DERZ,119 £12,220 26913
748,863 £22,130 2630,0

Insert
-|-| Before

| ? L |3?0| L IB?OI L IS%OI L } OQ L

|EEAAE

2
=
=
T

|/ i1 e

.
k=3
k=3
=

|
=)

—H=

TVDSS (ft

5000

|| ||;|¢|g|i|
B

6000

‘TMT:144F‘33? (ms), TWDSS=B581.495 (Ft), ¥=0,0

@ I
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Enhanced Task-Based Attribute Export Tool

The fault-surface, horizon-surface, faultED-surface, cell-grid and cell-fault attribute ASCII
export tool (accessed from the "Control Menu->Data" menu and from the Database
Explorer "File->ASCII Export" menu) has been re-worked so that it is capable of exporting
multiple attributes in a single multi-column export file. The Attribute Export tool now uses
an improved version of the "Simple ASCII Export" format controller (used by the discrete
fracture and point-set export tools) so that the user has full control of the output file
content.

L Fault Attribute

Fault plane

5 2155 S

Can only select items that
have attributes available to
be exported - other items
Y are insensitive.

\ 4

FIT 0 v : A number of basic format
Format m[ Hame_H_¥_Z_Throw i files are available and new

: ones can be created
Filter | basic \_ J
Sanpling rates Width (¢4 Height {J):|d - ~

Open the format editor

window (see below)
A Create one file per object and P L )
include its name in the file name as: S

Output file |/exp0r‘tr’at1ant13 8/TTprojects/WESTCAM, TEA throw, txt Bl‘l:l“se

I Output filtered walues only

Meszages

Attribute Export Tool (for Fault Surfaces)

The attribute data that are exported is controlled by the content of the format file. A
number of simple format files for some common attributes are provided in the default
project templates. Additional formats may be created using the format editor tool which is
shown below.
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Header style controls the
content description information
included at the top of each The character to use to delimit
output file. See Example fields (columns) in the output files.
outputs below.

Format file |Z}lanf_)(_Y_I_Thmm /
Header style:  Full header — beld delimiter: Tab — l

Available Fields Chozen fields

I {row rno,) f | Hidth | Precision |Justifu |

1 (ol na,) ’307 ~L *R

k (layer no,) 2
Filter flag 12 " E| *L v R| Hetres

2 ,_?_‘7-1 E| *L v R| Hetres
12 ,_?_‘7-1 E| * L v R| Hetres
2 ,_?_‘7-1 E| * L v R| Hetres

Cvove  data

(The list of data items that\ List of data items to be Move  data
can be included as columns included in the output file(s), items up and
in the output file(s). Items their format controls and down in the
shown in red represent data export units (if relevant). ltems list to control
that is not available for will be shown in red if data is their ~ column
export in the current object not available for export in the position in the

\selection. / current object selection. output file(s)

Example output files showing different header options

E Badleys TrapTester ASCII Export

# FIELD POS=1, COLS=1-30, NAME="Name", DOMAIN=Undefined, UNITS=?
# FIELD POS=2, COLS=32-43, NAME="UTM-X", DOMAIN=UTM-X, UNITS=Metres
# FIELD POS=3, COLS=45-56, UTM-Y", DOMAIN-UTM-Y, UNITS-Metres
# FIELD POS=4, COLS=58-60, ", DOMAIN=Z, UNITS=Metres
# FIELD POS=5, COLS=71-82, NAME="Throw", DOMAIN=Z, UNITS=Metres
# Name UTM-X UTM-Y A Throw
# Metres Metres Metres Metres
FIT 1 383502, 10 75850, 04 8705.72 150,69
FLT 1 383508.22 75840, 22 8713.75 150.67 Short header
Ei% i# Name UTM-X UTM-Y Z Throw
# Metres Metres Metres Metres
EEET) FIT 1 383502.19 75850, 94 8705.72 150.69
ELT | FLT 1 38350822 7584022 8713.75 150.67
EE 1 FILT 1 383514, 28 75820, 50 8721.78 150.65
FIT 1 383520.31 75800.79 8729.80 150.63
FLT FLT 1 383526, 38 75781 .07 8737 .83 150.61 No header
FLT 1§ FLT 1 FIT 1 383502.19 75859, 94 8705.72 150.69
FLT 1 FIT 1 FIT 1 383508.22 75840.22 8713.75 150.67
"throw, txt" 641567L, 532489220 1 FLT 1 FIT 1  383514.28 75820. 50 8721.78 150.65
FIT 1 I FIT 1 383520.31 75800.79 8729.80 150.63
FLT 1 FIT 1  383526.38 75781.07 8737.83 150.61
Full header FIT 1 FIT 1  383494.81 75036. 29 8673.62 150.84
FIT 1 FIT 1 383500.88 75016.45 8681.64 150.83
FIT 1 FIT 1 383506.97 75896, 59 8689, 67 150,81
T 41 FIT 1  383513.06 75876.74 8697.70 150.79
S i FIT 1  383510.12 75857.04 8705.72 150.77
FIT 1 FIT 1 383525.12 75837.45 8713.75 150.75
FIT 1  383531.10 75817.78 8721.78 150.73
. . FIT 1 FIT 1  383537.22 75798.02 8729.80 150.70
throw. txt" 641561L, 53249563C FIT 1 383543. 28 75778.30 8737.83 150.68
FIT 1  383487.38 76012.80 8641.51 150.98
FIT 1 383493.47 75092.90 8640.54 150.96
FLT 1 383499.56 75078.09 8657.57 150.95
FIT 1 383505.66 75053.24 8665.59 150.93
FIT 1 383511.75 75038, 40 8673.62 150,91
"throw, txt" 6415501, 53249397C 5,8 Top
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