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1 About Tes:

Tesseral Pro is designed for calculating seismic syntgatizers using finitelifference
wave equation approximations, such as acoustic, elastic, anisotropiceldstio and 2D ray
tracing (approximation by eikonal equation). In the Tesseral Pro, the depth velocity models can
be built from well data, geologal surface maps or 2D/3D grids.

Also Tesseral Pro allows building a 3D observation system and performing 3D Ray

tracing.
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11 Tesser al Pro package downl oa

The latest versions of the Tesseral products can be downloaded from the followsng link
http://www.tesseratieo.com/download.en.php
To start thanstallationprocess, please unzip the fdad then run theetupexecutable.

NOTE: If you have purchased the Tesseral Pro 8RB license, please do not insert
your USB key before finishing the installation. The drivers for USB key will be set up during the
installation.

After successful installation,\Welcome dialog (below) will appea
rﬁ Tesseral Pro Setup Elllﬂ-‘

Welcome to the Tesseral Pro
Installation Wizard

It iz strongly recommended that you exit all Windows programs
before running thiz setup program.

Click Cancel to quit the setup program, then close any programs
you have mnning.  Click Mest to continue the inzstallation.

WARMING: Thiz program iz protected by copyright law and
international reaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in zevere civil and criminal penalties, and
will be progecuted to the maximum extent possible under law,

<Back [ Mest: | [ Cancel ] l

In the User Information dialogue box you may enter your name and specify if
other users can use Tesseral Pro on this computer (the current user only or all the users of this
computer).

F ™
) Tesseral Pro Setup Elllﬂ
User Information 6
E nter the following information to personalize pour installation. 4

F
Full Mame: [John Smith
DOrganization: |

The zettings for thiz application can be installed for the current user or for all uzers that
share this computer. Y'ou must have administrator rights to inztall the settings for all
uzers. |nstall this application for:

() Orily for me [Quadra)

[ < Back ][ Mext » J [ Cancel ] l

After installing Tesser al stah menu to ptartsTesseral i ¢ k
Pro:

G Hy1Mm
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http://www.tesseral-geo.com/download.en.php

G

, Tesseral Pro
#i Metwork Calculation Manager
ﬁ Tesseral Pro
55 TXT to LAS Converter
ﬁJ Uninstall Tesseral Pro
| Documentation
E?j User Manual

m

When Tesseral Pro is started for the first time, you need to enter your registration
information or insert your USB key (see Licensing Policy at Secti)nAfter registration, the

program is ready for use.

-
ﬁ Register Tesseral Pro

[

L

Alpha-digital key

Outgoing Code: |
Please email this outgoing code to the Customer
Service, and then enter the incoming key you
receive.

Incoming Key: |W2H9KT71 MX4M497MUSXNHAXECE

Please, visit http: //www.tesseral-geo.com for
information of how to obtain trial evaluation key.

HASP key Network HASP key

E
! Insert Key S

Network Address: I
Connect |

)

Cancel |

4

Without a license, in the demo mode, the functions of synthetic gathers modeling and
gathers processing are unavailable for the users.
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1.2 Syt em Requirements

Minimum Recommended
Windows XP/Vista/78/10 Windows XP/Vista/78/10
1.6 GHz CPU 2.3 GHz CPU

512 MB RAM 1 GB RAM

400 MB free space on HDD

2 GB free space on HDD
Network Card (access corporate
database)

6
¢

HYn M

§ 5 4CONIKIY 2f 2 9RO Ay Sy il GAzy

10



2 Il ntrod

After launching the Tesseral Proy\elcome dialogue box with several options appears.
rWeIcome g‘

CREATE NEW MODEL

@[ LOAD MODEL | &
333 [ LOAD SEISMIC FILE | ‘ TESSE"AI @

=3 TECHNOLOGIES INC.
D \ OPEN PROJECT |
4 1 [ OPEN LAST PROJECT |

[~ Don't show Startup dialog

i The CREATE NEW MODEhutton launches the Wizard to create a new model
(Section3.1).

1 The LOAD MODELbutton is for loading a model in TAM format used in the
Tesseral 2D program, WGC format, GXII format or loading a model from a text file in various
formats (Sectiors.1.9.

1 The LOAD SEISMIC FILE button enables the visualization of gathers in
standard SE&, internal TGR and SD®C formats (Section3.1).

i The OPEN PROJECTand OPEN LAST PROJECTbuttons are for loading the
files of Tesseral Pro projects.

If you click Done, the standard empty window of tlesseral Pro project will appear.
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21 Layout

of

Tesser al

Pro windo
= Untitled - TesseralPro =)
File Database Edit View Model Map Seismic 3D View Run Help
P D=HE U0 HH e @R Qi e
Ao
x g c B
-5 Model
- Map
w55 Seismic files
- Database
Project |- Pade®r buil ding mod
dat arhaame synt het,mapgatohmerogd her gitaphic
dat a
Model i ng _
/ S
| 24 / | ;IJ
Synthetic seismograms creating:

For Help, press F1
L

»
STEP 1: Create Velocity Model > || STEP 2: Acquisition Geometry > || STEP 3: Run modeling = ”

Hide |

In the left panel the database tree (please see description in the $éctad the project
tree (please see details in the Sectidn®) are displayed. The right panel is for building the

model and visualizing gathers, maps or 3D images. All the objects in the right pane are displayed
in rectangular frames (please see details in the Setiipn

At the bottom of the main Tesseral Pro window is khedelling Wizard

, which

initiates one of the 3 main steps in a modeling process (Sectjpn
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22 Menu overview

| Menu File consists of the options for creating, saving or importing a project
(TPA format), loading models, gathers or surfaces, printing document and exporting the project
into standard rasteype or vector formats.

1 Menu Database is for managing the database iresBeral Pro, such as
creating/selecting database, or importing/editing a well log data (see Seqgtion

1 MenuEdit _is for manipulating Frames.

1 MenuView is for general commands for working with Frames.

| Menu Model is for creating and modifying velocity models and acquisition
geometry (Section?).

1 MenuMapis for creating/loading a surface map and different ways of displaying

the surface map (Sectidr).

1 Menu Seismic is for loading seismic gathers in SBG SDSPC or TGR
formats (Sectior 3) and changing the visualization modes.

| Menu3D View is for viewing 3Dimages (Section5).

1 Menu Run is for launching computation of synthetic gathers for one particular
model or to process these synthetic gathers using available processing modules such as stacking
and 2D migratia (Section ).

HYn M

6
¢S5 5cONIKY 2 2 9ROy Sy il GAz2y 13



)

6
¢

23 Gener al steps for synthetic

At the bottom of the Tesseral Pro window, theegjuential steps for creating synthetic
gathers are shown:

STEP 1 Creation of the 2D velocity model. The velocity model can be created by using
well data, maps of horizons or 2D/3D layered model (SE@Grmat) or LAS file). 1D/2D vector
models in variousormats from other packages are also supported (Seciipn

STEP 2 Creation of the acquisition geometry (source and receiver distribution, section

STEP 3 Setup of the modeling parameters and start a mod@ingvhich launches one
of the following computational engines (Sectign

CoNoOoO~WNE

10.
11.

2D/3DVertical Incidence
2D Scalar

2D/3D Acoustic

Acoustic without multiples
2D/3D Elastic

2D/3D Elastic Anisotropic
2D/3D Visco-Elastic

2D Eikonal Ray Tracing
2.5D Elastic

2.5D Elastic Anisotropic
Haskell Thomson

The procedures for processing gathesedtion 11) and the module for ray tracing
(Sectionb) are integrated into Tesseral Pro.
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3 Depth model

To create a deptlomain velocity model in Tesseral Prdyladel Frame is to be used.

All the objects in the Tesseral Pro are comprised in Frames; see Secfiondetails
related to different types and options for manipulatinghés.

In the Model Frame users can build arbitrarily complex velocity models for any
geological structure, add anisotropic or fracturing parameters into the background model and
design the acquisition geometry. The geological model is built by overlapsiigod polygons.

Within each polygon, the rock physical parameters could be homogeneous or complicated (with
a linear gradient along depth). For model creation, users can use the reflection horizons, velocity,
density, anisotropy and other parameters femmustic well logging, grids of layer data in SEG

Y format, as well as 1D/2D vector models from other packages.

G Hy1Mm
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31 Building a new model

The first stage of model building is to specify the basic parameters: size of the model
(width and depth), geographicaference of the coordinates, and the main source of data used
for building models (grids in SE® format, grids or isolines of reflectiomaps well data,
underlying image and etc). The memlodel > Create Velocity Model (New
Frame) is used. After that, #tnWizard for new model creation will appear.

Create new Model @

WIZARD

SIMPLE model >

From SEISMIC file =

From SURFACES =

From LASfile >

From 5PS-file =

From database WELLS > |

From Picture =

Load model from other format file... |

Manual setting (using Properties dialog). .. |

In this dialogue box, users can select one of the main data sources for creation of a depth
model. In the next chapters, various options for model building will be described one by one.

G Hy1Mm
¢S 3 acSNIKY 2 2 GO Ay Sy it A2y 16



3.1.1 Creation of a simple 2D model

Firstly, click the menuModel > Create Velocity Model (New Frame)
Then, selec6IMPLE model > in theCreate new Model  pop-up dialogue box.

IntheSection di al ogue box, specify the model 6s |
depth model.

NOTE: Thedistance units in the model may be meters or feet. Select the measurement
units in the project as described in the Sectian

[ Section &J )

len 0 200 400 800 g00

Depth

Length 1000 m Top ] m
Bottom 1000 m

Cancel | Help |

After specifyi nNextmdod will seestheBasezPelygonc |dialegle
box where the constant or lineaihcreasing compressional velocity of the background model
(base of thether polygons) can be specified.

G Hy1Mm
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F |
Base Polygon Iﬂ

2000 2500 2000

len 0 200 400 800 800

Compressional velocity 2000 m/s
Iv Vertical linear velocity gradiert (V=A+Depth™B)

V= |1800 +Depth * |1.32

After clicking Finish , the Frame Model will be created, and you will be asked to
design the acquisition geometry used for modeling, as shown below:

Acquisition Geometry &J

This message will always pop up after creating a new model. Pleasaase details
about designing related source/receiver distribution in the Settion

After the fAemptyo Frame Model i's created,
various velocities, density and other rock physical parameters. Please see more details about how
to build a model using polygons in Section

G Hy1Mm
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3.1.2 Creation of a model from a SEISMIC file

If you have a 2D or 3D velocity depth model in SEGormat, you can use it as an
underlying image fothe model.

For example:
ﬁ Untitled - TesseralPro =Bl i&‘
File Database Edit Miew Model Map Seismic 3DView Run Help
3 ez CC O o B3 AAR o
[ = = ] Bz mm L [100% -||[EE

E | Y offi 1SeBG of d I-
ww ] xampl es i 0 ep=’§é%
3D mo |2D mo| —|

L ——

3500 4000 4500 5000 5500 6000

len 0 1000 2000 3000 4000 5000

<

Synthetic seismograms creating: STEP 1: Create Velodty Model = || STEP 2: Acquisition Geometry > || STEP 3: Run modeling = ” Hide |

point: 188 x 6 mm, 1 frames selected
b

This means that, instead of drawing polygons and adjusting their parameters, users have
the option of using SE® files directly. Users only need to selébe size and location of the
model. If the SEGy files contain only compressional velocity, then the other parameters (shear
velocity, density) will be calculated automatically by using some empirical formulae. Importing
density, shear velocity and anisgty from SEGY files is also supported.

The timedomain model in SE& format may also be used. But it needs to be
transformed into depth model in advance; fRen > Velocity Model > Time to Depth
Transformatiormenu is used for this purpose. Please se® mietails in the Sectior.2.2

NOTE: In Tesseral Pro, SE® files can be visualized by using the me®eismic >
Load Seismic File (New Frame) (please see the Sectiofifor details)

After clicking the Model > Create Velocity Model (New Frame) menu,
you will see theCreate new Model dialogue box. Then click therom SEISMIC file
> putton to build the model from the seismic file.

STEP 1. Selection of a SE file with velocities

In the File dialogue, please select the 2D or 3D seismic file in one of the\SBG
TGR formats.

6 Hyl M
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File L&J

0 2000 4000

ooy
oooy

oooz
nooZ

0 2000 4000

Seismicfile  |seralPro’\Tesseral 3D Files\DUPLEX_VELOCITY_MODEL sgy

Add other component files

| Net> | Cancel | Hep |

h

Apart from the compressional velocity data, you may also have dkpttain seismic
files with density, sheawave velocity or anisotropy data. These files may be also used as the
underlying image for the corresponding components. ClickAtié other component
files  button to select the files of other components inMloelel from seismic files
pop-up dialogue box.

~

Model from Seismic Files ﬁ
Compressional Velodty | azgeralProfTesseral 30 Files\DUPLEX_VELOCITY _MODEL.sgy Load Remove
Density | lesseralPro\Tesseral 3D Files\DUPLEX _DEMSITY _MODEL.sgy Load Remove
Shear Velodity | WTesseralPro\Tesseral 30 Files\DUPLEX_SHEAR_MODEL.sgy |{load || Remove
Anisotropy Epsilon | Load Remove
Anisotropy Delta | Load Remaove
Anisotropy Phi | Load Remove

oK | Cancel |

b

When the seismic file is selected, pressNlie&t > button.

STEP 2. Selection of coordinates and the Model profile

In the next dialogue bofrofile , if the seismic file is 3D, users need to enter the
coordinates of the model profile, or draw the profile manually in the plan by prebsigging
and releasing the left mouse button.
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¢S 3 acSNIKY 2 2 GO Ay Sy it A2y 20



-
Profile

==

0 2000

ooy

oooz

4000

4000

X beg. IEE m Lenght H952 m
Y beg. |35 m Azimuth I-lE._.-" dea

Profile property display mode ILengl'rt.Azimuth 'I

Use mouse
to draw a
profile

Zoom
map

oooy

nooZ

< Back

Mext >

Cancel |

Hep |

b

STEP 3. Size of the model

In the next dialogue boRection

-
Section

==

3500

len 0

II]
Bottom I-H]TD

m
m

< Back

L%

, pleasespecify the top and the bottom of the model:

The model with the underlying seismic file is ready. Then, the users will be asked to
design an acquisition geometry for the model (please see the Sefdiathetails).
Users may add polygons above the underlying image to finalize the model building. In

Section3.1.8s e e

6 Hyn M

det ail s

about
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SEGY image.
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3.1.3 Creation of a model from Maps

The grids or isolines of the reflection horizons may be used for the automatic creation of
mo d edolggens. In this case, the 2D model is built as a vertical section in the 3D cube of
surfaces (see figure below). As a result, the top and the bottom of each polygon have the same
shape as the surfaces for the given section.

r B
1= Untitled - TesseralPro E@Q
File Database Edit Mew Model Map Seismic 3DView Run Help
P DEE 2 S0 FE G e BE QARQ®Rie c EEE
» % |loe= . | || 51598ty % 2b L e
A B =
|
I 3500 4000 4500 5000 5500 6000
Sect
1000 1000
. 2000 2000

< |

Synthetic seismograms creating: STEP 1: Create Velodty Model > || STEP 2: Acquisition Geometry > || STEP 3: Run modeling > || Hide | ‘

point: 225 x5 mm, 1 frames selected I [ [ A
h

To uge this function, first clickModel > Create Velocity Model (New
Frame) , and then in the dialogue boXreate new Model click the buttonFrom
Mapsmaps >.

In the opened dialogue bdtaps click the buttonAdd File > if a surface is going to
be loaded from the file into the Tesseral Pro project (see figure below).

G Hy1Mm
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After you have selected the files with surfaces, the dialoguedimose mapping
method will appear, and then the dialogue b@alculate Isolines will appear for
adjusting the parameters of the isoline image. Repeat these steps to add more layers. When all
the needed surfaces are loaded, press the buéxin >.

NOTE: You may select several surfaces at a time irAtt: File >

I n Tesser al Pr o, the surfaces may be | oad
format s, or may be calculated frbmambstutaliogdap
stratigraphic dataldizdesctiheesatababenctSieahns oh
from well data.

In the next dialogue boRrofile  please specify the profile coordinates manually or
draw the profile using the mouse (presagrelease).
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