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USEFUL INFORMATION

v' Use menu Help/ ? User Documentation for introductory information.

... can be found on the company’s website www.tesseral-geo.com:

v’ Primer provides introductory information about the modeling in seismic and its different
applications.

v Troubleshooting & FAQ provides explanations, answers and extended presentations to
Frequently Asked Questions which may occur at using the package.

v You can also use training movies http://www.tesseral-geo.com/support.en.php .

v It is advised to download supplied with the package library of prebuilt models
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http://www.tesseral-geo.com/download.en.php /Tesseral Data Samples

.... look through overview of prebuilt models:

http://www.tesseral-geo.com/documentation/en/general/DataSamples.pdf

1 HOWTO START

N
v" You can start the program using its icon (shortcut or pinned to taskbar) icon @ or by the
sequence Start/Programs/Tesseral/ Tesseral 2D.

v" The initial model data & are associated with the

Modelbuilder, and resulting @ with the
Visualizer. A mouse click on these files from
Explorer calls and executes the Tesseral 2D (2D -
here, an installed variant of the package) with
relevant data. You can run the package, also using
the method of drag-and-drop method.

2 TO MAKE A NEW MODEL

... we have to:

Define the model boundaries;

Build polygon layers inside the model boundaries;

Define the physical parameters of the layers;
= Engage the proper modeling algorithm for our purposes;

» When program first starts or you create a new model using File/New menu:

e

= Open...

Exit

A default model appears. The Framework/Cross-section dialog and will be used to define the model
rectangle (cross-section boundaries).
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We want to:
=  build a new model,
= define the (modeled) survey parameters and
=  run seismic (numerical) modeling.

Let’s define the model boundaries to be —150 on the top, 3000 m down to the bottom, -1000 m to
the left of our 0, and 1400 m to the East.

» After we click OK, zero-polygon (number 0), which covers the whole model rectangle, is
automatically built and then is produced dialog for setting polygon parameters ...
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3 MAKING THE FIRST MODEL POLYGON
... When we fill this in, and then click on OK, we can define our 1% polygon.

In the menu, we can start by defining the P-wave velocity. The S-wave (shear) velocity and density

will assume default values (the defaults will be used when the blue boxes

! are unchecked).

One of the options that we have is to define the layer physical properties using the table of sample
properties. The table has been set up for various rock types with their minimum, average and

maximum P- and S-wave velocities and Densities.

Sample List
Apply Parameters | | Hydro/Carbonate » |
[Hydro/Carbonates
Mame 1 Sediments Density
Water 15 Metamorphic 1000
Gas Collector 3(| Effusive Acid 2200
Qil Collectar 3H Introuusive Acid 2400

Efusive Basic
Imtrousive Basic

» We pull down the sample list and select, in this case, Sediments ...
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Apply Parameters Sediments - Ayerage

MName Compre... | Shearv... | Density -

Aleurolte [Min] 800 450 1800 E

Meurolte [Avr] 2400 1300 2350 3
Sample Pattem AMlevrolte [Max] 4000 2200 2800

A AN L 1500 800 2400

A A A N S anhydite [Av] 4000 2200 2550
A A A A S | Anhydite [Max] 6000 30 2900
ﬁ{\ ﬁf:\ ﬁf’:ﬂ ﬁf’:* ﬂf': Arilite [Min] 900 500 1700

Argillite[Avr] 3000 1650 2350
Argillite [Max] 4500 2500 2500
Apply Pattem | Clenr Tlin] RO P 1700 >

» Let’s select Anhydrite [min].

» We can apply a pattern to the layer by clicking on Apply Pattern. The pattern for the sediments
appears in the pattern box.

» Next, let’s transfer our Sample list properties to the Velocities and Density entries. The altered
Polygon definition menu now looks like ....

» When we click OK, the zero-polygon layer appears:
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We want to show how to move the source and receiver line to a new elevation.

» To move the source, we place the cursor over the source (shown as a red triangle ... delta) and
pull the source to our new location.

» To perform the same task for the receivers, we place the cursor on top of a receiver, click mb1
and pull the entire line up receivers up to the source location ...

4 MANIPULATIONS WITH WINDOW PANES

Let’s agree on the notation used: mb1 - left mouse button, mb2 - right mouse button (mb - mouse
button).

» Program window can be divided into several panes. Each of them may have (show) its data.

» If you double-click mb1 on the title bar (blue area), there will be shown six panes.

© 2013 Tesseral Technologies -User Documentation- 6



2013 update of Tesseral Tutorial Hinds and Kuzmiski, 2002

» You can also manually change the (relative) size of the pane by dragging its edges.

» With mb1 double click on the first screen title we return to one pane window.

5 MAKING THE SECOND POLYGON (SIMPLE FLAT LAYER)

Place the cursor in the New Polygon icon (shown below) and click mb1. The cursor turns into a
polygon shape with a plus sign below it. Locate the cursor outside of the left boundary at about
the 500 m mark (see the Z value at the bottom of the Tesseral window).

» Click once and extend the line horizontally over to a position just outside of the right boundary.
Double clicking mb1 will close the polygon down to the bottom of the model. This is shown
below ...

Lt

» After the double-click, the Polygon property menu appears. Fill in 1700 m/s for the P-wave
velocity ...
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Notice the boundaries of the second polygon.

» After filling in the Velocities (defaulting the S-wave velocity and density), press OK to complete
the model entry.
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6 DESIGNING THE THIRD AND FOURTH POLYGON

-1000 | | 0 1000

10§00
!
1000

4 Cut polygon
Copy polygon
E Faste polyacn

@ Mew polygan

& Edit polygon
@ Drag palygon

Lidd baze point

2000
T
2000

Deselect

;I: : : _>lllm

-1000 0 1000

3000
T

Polygon 3 will start from the left side of the model and truncate against Polygon 4. How do we do
this? We first input Polygon 3. Then we construct Polygon 4 so that it cuts through Polygon 3.

» Let’s putin Polygon 3. Place the cursor inside Polygon 2 (where the new polygon will be
created) and click mb3 (left mouse button). Choose the New polygon menu item ...

» Place the cursor at 1222 m on the outside of the left boundary, click mb1, bring the cursor
directly across the model (also at 1222 m depth) to the outside of the right boundary, double-
click mb1 to complete the polygon and bring up the Properties menu ... fill in the P-wave velocity
of 2000 m/s.

» Click Ok to see the new layer 3. Inside of the 3" layer, click mb3 and select New Polygon ... Let’s
start drawing the new polygon ...

__________________________________________________________________________________________________

1000
1000

é{; Cut polygon
g k- Copy polygon
o 2 Faste polygon

2000
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» The polygon is drawn over to the right boundary (just outside of it). Double click mb1 to close
the polygon. Define the velocities and densities. Name it the Polygon 4 as shown below ...

» Click Ok to see model. The third layer is truncated against layer 4. This is similar to the shales
abutting against the carbonate reefs.

7 FINAL LAYER CUTTING ACROSS TWO PREVIOUSLY DEFINED LAYERS

» In this layer input, the layer penetrates both polygons 3 and 4. Initiate the New Polygon cursor
by clicking mb3 inside layer 4 ... and clicking the New Polygon icon ...
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» Draw the polygon starting just outside the left boundary at ~ 1800 m, draw the line through
layers 3 and 4 as shown, draw the line to just below the model boundary and then extend the
line back to the outside of the left model boundary (see below) ...

1000

2000 |

2000

-1000 0

» When you place the cursor to the left of the left boundary and double click mb1, the polygon
closes (see blue ellipse) and the Polygon menu box appears.

© 2013 Tesseral Technologies -User Documentation- 11



2013 update of Tesseral Tutorial Hinds and Kuzmiski, 2002

» For polygon 5, fill in the P-velocity values (2300 m/s) as shown above (and then click OK).
Polygon 5 is done.

» You can smooth polygon boundary using Smooth polygon option of mb2 menu.

8 DOUBLE CHECKING THE UNITS OF MEASUREMENT
> Push the toolbar button 2 and bring up the Properties dialog

» Click on the Units tab to reveal the measurement system used in the modeling...
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» Let’s look at how to change the units. Click on the arrow . located on the right hand side of
the Time box. It reveals that we can choose to enter time units in s (seconds) or ms
(milliseconds).

9 SETTING THE SOURCES (ON THE SURFACE) AND RECEIVERS (IN THE
BOREHOLE)

» Push the toolbar button & . The Framework dialog appears ...

» Click on the Source tab to define the source configuration as it is shown below ...

> To set the receiver locations, click the Observation tab and select Vertical line:
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» Set the downhole receivers to start at -150 m to 3000 m depth at a sonde depth interval of 30
m. Start the recording at 0 ms and stop at 1500 ms. The sample rate for the recording is 2 ms.

Note that the number of depth levels, time samples, sources and pictures are shown on top of
the menu boxes...

To set the signal parameters, click the Signal Tab and define it as shown below ....

» After setting of all Framework parameters is finished click OK.

The setup for the sources and receivers now looks like ...
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» Let us see the shots and receivers using the
Show receiver Numbers

¥

PRV, A

Show Receiver Mumbers

- The shots and receivers now appear with numerical
31 labels ...

» We now want to fine tune the positions of the sources using the fine tune icon ...

The procedure is to locate the cursor at the location of the object that you want to
move, a faint cursor image lies on top of the object, type in the new coordinates for the object and
then click enter. In this example, we want to move the entire row of sources.

» Moving the cursor to the first source locates the first source at x=-400 and z=-150 m, as shown
below. With the source highlighted by the cursor, type in 200 for X and —150 for Z (to shift into Z
window use Tab keyboard button) in the Tune menu ...
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» Press Enter in the Tune Position menu to move the sources to the right.
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» The leftmost source now has coordinates of X=200 m and Z=-150 m. Close the fine tune box by
clicking on the x in the upper right hand corner.

10 INPUTTING A DEVIATED BOREHOLE

» Let's start by creating a new polygon using the P New polygon button.

» Draw in the deviated well (use the X and Z values shown at the bottom bar). The green circles
show the chosen break in slope points in the deviated well. Our task is to create an artificial
polygon and then project the polygon onto the deviated well.
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» Double click mb1 at the bottom of the deviated well to bring up the Polygon edit dialog. Click
the OK box because this is a dummy polygon and the parameters do not need to be specified.

The polygon is completed, as shown below.

Now we want to collapse the polygon onto the deviated well trace.

» To do this, we use a menu Edit/Project/Receivers to project the receivers onto the trace of the
borehole as it is shown below ...
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» We can now collapse the polygon into a single line. Place the cursor inside the polygon that you
just made using the deviated borehole. Click mb2 to bring the menu shown below ...

+Del

Copy polygon Ctil+Ing, Ctil+C
E Paste polygont  Shift+ng, Chil+

@ Mew polpgon
& Edit palwgon
@ [rag polygon

Add baze point

Deselect

» Select Cut Polygon
Next what should appear is the trace of the deviated borehole with receiver levels superimposed
onto the trace ...
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— 1000 0 1000
T T T

1000

2000

3000

We are now ready to run the Finite Difference modeling software.

11 SAVING CREATED MODEL

A good practice is to save the model that you just created. To do this, select on File/ Save As...
menu item ...

List of previously saved data

The Save As... dialog appears ...
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| Tesseral Data
| _Starting Models_
My Tests)

» Create new folder as it is shown. Rename the folder by placing the cursor inside the name box,
click mb1, edit in a new name and click mb1 outside of the name box ...

» Edit the File Name to be Model_1 and click Save button. This puts the model file into the
selected folder.

Now that the model has been saved, we can initiate the modeling software.

12 RUNNING THE MODELING PROCEDURE

Select Run/Full-wave Modeling menu item ...

’ Full-wave Modeling...
Eikonal Ray Tracing...

@ Prepare Model Processing

The Modeling dialog appears ...
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~

Selecting of used in modeling
medium case (2D) and
properties automatically
determines type of used wave
equation approximation.

/

You can make the surface Invisible (it
means that upcoming waves will not
reflect back down from the model
surface model).

You can change the default settings for
the computation grid.

~

Making the cell size smaller may allow
obtaining better quality results, but it
takes more time for calculations.

/

» Let’s use shown above options and parameters. Push Run! button ...

The first step in the Full-wave modeling (FWM) routine is to build the model grid. The grid spacing is
determined by the dominant (peak) frequency of the source wavelet. The grid spacing is chosen (by
default) to avoid grid aliasing computation artifacts.
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modeled wavefront and the downgoing events recorded in the well.
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Note the reflected upgoing wavefront. The amplitude of the downgoing event can be 100 times
larger than the upgoing events ... so the upgoing VSP event is difficult to see on the VSP (on the left)
without proper scaling.

» To equalize the up- and downgoing VSP events and wavefronts for
display purposes, we use the Visualization options ... use the icon
shown (or double-click inside of the pane).

» Increase the equalize percentage to view the VSP and wavefront data ...
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The computation continues from the first source to the third source ...
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[X#Z#T] £ [282 %257 775] 74 ( ZXCS)

1500

Output :

CryTess

.. 10% Step [97] P
.. 20% Step [194]
.. 30% Step [291]

B 7 csscral 2-D: Elastic Equation Modeling

g 21

Fiogiess

=5 << Computation >>

- Paint2af 3

e [ ([ []]]

—
— Teminate

[XTZ+T] : [282%257775] *4( ZZCS} ©

Pause.
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Following the computation, the screen shows the model, last computed VSP data and the model
with animation options ...

File Wiew Component Scale Magnitude Bun Window Help

Ea@hTQA&FFY 52K <> MMUNnE e
velocity i ¥ Emply Pane
(R | e | g

-1000 -600 0
o T ek A WA lA N, =
(LN, i

2000]_|
2000

seral Databtutorial\Model 1

o | T I e : .ZJ o
0 500 1000 1500 2000 2500 3000 -1000 0 1000
T T T T T T — T T T EillE
o p S | Y UV S P R . ?_ -
! [TTITTTRTTTTTT R TTTr = \AhﬂA "ﬁ' H AR*"‘ =
| VSP data animation ! Iy ™ pa
pane - for source 3 (EP-3)| !
n ! =] { o[
ol i i i Hay Sf--F------- 14-FEF A4 PR RO EEE RN S S EEEE e
' =y 1 LA : ;
i i L wavefront animation @
' = '\\ LA pane - for source 3 (EP-3)
— = - - Loo [=1 . [ IO I I P o I L O 4 dd-l-l- demm e i
I ar--r 1 h
N EEFT T \ ! -
1 ™ i i -
. . | \ |
@ : = i i o
e il v = = To- af--r==-=-=-- Al == == B =
1 1 | 1 1 ' 1 e 1 1 -

» Place the cursor between the top and bottoms pane until it change shape (two
horizontal lines). This allows one to expand the bottom panes to fill almost the
entire working area by dragging up the pane boundaries.

b

» Pull up the pane border ... to create the picture like shown below ...
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¥ Model : Compressional velocity

E Palygons: I - - B

¥ Emply Pane

animation controls

Al ral D atatCanadahtutorialsModel . EP-31
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We see a time step line on the VSP data. This is used during the

animation process. The animation process will replay the generation of wh 4) ﬂ g
0

3000

the wavefronts in a movie fashion. The time step line shows how the VSP -

data is being generated as the wavefronts in the movie propagate. The '
animation icons in the two panes look like

» To animate the wavefront propagation, click mb1 on the animation button. Some example
displays are shown below:

) clecy .

L T S —

2000

2500

L
-
e
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We can look at the three shots, one at a time, by using the sliding bar on the Gath-EP.tgr pane
shown below ...

~ oy /( Source 1 ]
. R eye o | e

... as

1500 2000

2500 3000

- -\ )
}
1] 1000 1EDD \jﬁ ZSDD 3000 1000 1500
g ' source selector setto ; =l 0 =
] 2nd shot out of 3 : S L
) ; : ] ; b L e
||| i i i sl L L
ST i Source 3 ]
+GathEP.tar ~ Model 1+5napE P tar
p| |l | S 2] o] g

UU 1EIEIU 1500 2000 }1000 -a800
I '

i r— i
[[| source selector setto ||

3rd shot out Of3
ANTARERARRRNTE

500

1000

13 APPENDIX A INPUTTING LOG CURVES IN LAS FORMAT AND
MODEL BUILDING

In this exercise you can use well-log data supplied with library of prebuilt
models.
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To load LAS files into Tesseral, we need to have a zero-model already defined. We then input a log
and ask the program to generate a model from the log (using P- and SV-velocities derived from the
input sonic logs and the density taken from the input density log).

» To generate the zero-model, let us start at the beginning ... initiate the Tesseral 2D package - as
it is described in introductory part of this Tutorial.

5 Project [Model] - Tesseral ! _10] x|
File Edit View Component Scale Magnitude Bun Window Help
SO L @O
.1 x|
[
[=] S " " Y. 5 ahmrammmaEmEmsamaamn [ =Y
. . Framework E x| .
' ' un:el Obseryation | Horzons | '
=] I el .8
s | Name |LAS model single wel ' =
B
o ' Top: |0 ™ ' _
. — —— R
3 ‘ Left: |0 m /f:: Bil m Q ‘
| | Eutt n |
o ! o
=] SRR e e Rt EEEEERINN B =t e | EEEEEETETETEEEEEEY R 3
; Hc
T s |
= R - Default Minimum Mesh————| b [
: : 2 Velch: | [0 mis 0 NI
: ; o ’
24 ¥ wavelengt | [0 m E
|- : =P gampe| O s g 0 =
o RRROCEEEEEE SERETEY N S — I | S E R B | SRRt ot s
|t »
[ 00 6 0K [) Concel | Hen | 1000
[ =

» The main Tesseral menu appears ... Click mb1 on the Framework icon (circled in red), ..., click on
the Observations tab, change the bottom and right boundary distances and click OK.

x|
—— Physical properties ———————————— M odel List
@ Longruent —
= Transparent | I Upger I Lower Mame: I
— Default Base Paint - I -l Name | Compre... | Shearv... | Density |
IStandard 'I ~Welacity - - -
'l Compressional : Im vl s
ird Shear : |1450 vl s
Ird Diensity : |22DD vl kg/m™3
— Anizatrapy
ird Campressional : ID'DDDDDD 4
Ghear : ID.DDDDDD 5 Apply Parameters | Sample List Ayerage |
IHydro.-"Earbonatt 'l
H alf-atteruation : ID.DDDDDD
= " MName | Compre... | Shear v... | Dengity |
EIEER o ater 1500 0.25 1000
I futed Bk~ ‘ GasCollector 3000 1200 2200
Current Pattern Sarnple Patterm Oil Exllectar 3500 1500 2400
Load... I Clear | Apply Pattern | ] I Cancel | Help |

» Enter the polygon properties as shown and press OK. This will create a zero-model (with zero-
polygon only) to place the well logs into. NOTE: the depth of the model should be deeper than
the deepest log depth.
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... Search for LAS files using Files of type ...

2lx|

rg’"! Project [Model] - Tesseral Loak jr: I@ L&S Impart

| = &=k E-

dit “iew Component Scale

Iagnituc
Cirl+M

Ctrl+0

Model files

Open I

Cancel |

=)

o Cirl+S

Save As... “igwer files

Export to r
& Print... CirlP L _
[, Piint Preview Picture: files File name:

Print Setup... Files of type: | Model Files (= tam)

Model Files [*.tam)

A~ Properties. . Mo previe

Send...

Grid Files [* bar* sqy;”.rec]

Ezit

21|

x|« E ek E-

=

ideB and.las

File name:
Filez of type:
Mo preview available vV Breview
I~ | Oweray

» Choose the WideBand.las file...

» The next menu allows you to select which curves from the well you want to put into the model

... Choose Add All ...
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Load LAS x|

‘wiell Mame ILEIS

Select Methods to Load

Currently Selected

==));

<4 Remove |
<4 Remove &l |

[T &dd methods to Previously Loaded el

SHEAR_SON

Ok | Cancel |

Load LAS x|

‘wiell Name ILDB

Select Methods to Load

Available in LAS Currently Selected

CHECK_SON
DENSITY e
SHEAR_SON

™| fddimethods to Freviously Loaded "well

C o D o

» A rectangle appears inside the model which can be positioned where you want to place it by
dragging the box with the cursor ...
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» once the rectangle is in position, click mb1 to bring in the logs ...

» Click mb3 inside the well rectangle to bring up the menu that has the Properties option ...
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Well Display Options |
V¥ Show 'wells
Delete well..
Drag el Display well Width i
Add Fixed Paint V¥ Show Fixed Points
Delete Fized Paint I™ Order
[ Transparent

Femove All Fixed Pointz

_PIDDBI'U,J_ISHEAH_SDN —
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Edit Crozs-well Correlation

«-">Te

T

W &utocalculation Interval
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|-|— |3?3I125

Line F'ropef{‘g |

ak I Cancel |

» In this menu, we can change the Line Property of the chosen Log. This will assist us in telling one
curve from the other ...

» Select the Shear sonic curve and click on Line Property... Choose the green color ...

» Press Ok to see the curve change color in the model display ...
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Next, we want to generate the model using the well log curves as input ... the model will obviously
be composed of horizontal layers ...

| Wertical Incidence Modeling [
i Salar Maodeling
- E Acouzting Modeling
#3 Elastic Modeling
ﬂ Elaztic Anizotrapic Modeling

f& kanitaring optians ..

Show Eomputation Dialog
e ——

» Choose the curve names that match the model property and choose 6 (versus 10 for the
deviation clearence) as the curves do not show drastic jumps in their overall range of values ...

Calculate Log-bazed Model x| Calculate Log-bazed Model x|

—Select Logs to Use —Select Logs to Uze

i i
Compressional Velocity | CHECK_SOM L | Compressional Velocite{ | CHECK_SOM ) |
Density Densiff_|[DENSITY ¢ ) ~|

SHEAR_SON —,
Shear Velocity =] Shear Veloci | SHEAR_SON |

— Build Model as — Build Model as
" Grid & Polygons € Grid
Wertical Step [for 2] |5 _l m Yertical Step (far Z] |5 _I m
Harizantal Step [far = E i E
arizontal Step [for =) 10 = m Huorizontal Step [for =] |10 = i
¥ Enable Gradient Parameters ¥ Enable Gradient Parameters

e

}Helati\-’e Data Deviation Clearance

|1 0 E

Output File Output File
ﬁw\xeu.tgr J “fweu_tgr J
ok | Caneel | oK. Cancel |

p—
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700 a0o 400 1000

600

click mb1 to start one side of the zoom box, drag to

enlarge the box and then click mb1 to close the box ...

200 300 400 500

Once the magnifying tool is active,

100

tool ...

» To zoom in on one of the thin layers near the bottom of the borehole, we use the magnifying
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» To exit from magnification mode click mb2 or chose (pointing) b from toolbar. To choose a
layer, click mb1 on the layer. To bring up the Polygon properties menu, double click mb1 on the
selected layer. You can now change the layer properties ...

~ | .
Palygons: RN ‘
(BEE_ ] o [ T x5
360 380 400 —— Physical properties ————————————— Model List
= O LR @ Cangruent —
a I Transparert | = Upper, ™| Lower Name: |L13
' ! - Default Base Poisks I Compre... [ Shearw... | Density ;I
2 ‘ [Stenderd =] | v 35152 1110503 2277661
= ' I 2772716 1391636 2401586
= R [ i D u 3475 172433 245E.66A
Gl ! d ' 2824482 1416.060  2438.299
131663 1772696 2445085
i q L11 3802633 197656  2607.687
1 . = .
! = Aniwmge”s'”- 2528106 7] ka3 |3 I/Ee75 19413 2531 367 5
2 ! L13 07442 2263675 2629106 x
] O ! I |
el 0 0 i i~ Compressional : 0.000000 b3
| I
: ; Shew: (000000 x| _dpobParances | o |
' Hydro/Carbonate
|
' Half-attenuation : | 0000000
= : : : - " Name [ Compre... | Shear+... | Density |
S e oizan Water 1500 02 1000
Y
I bluted Buk ¥ ‘ Gas Colector 3000 1200 2200
Currert Pattern Sample Pattern Oil Collector 3500 1500 2400
o
5
=
=1
=l Load. I Clear | Apply Pattern I oK I Cancel I Help |
n
B 1 1
380 380 400 420 440 460 480 500 520 540 560

» Let’s save the model we have created ... to do this Click on File/Save As...
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File [dit View Component Scale  Magnitude

Hew Chrl+M
= Open. Chrl+0
5 S SoveAs 21|
Save in: | (3 LAS Import x| « ® ef B
& Print... Chl+P
[&, Print Preview |+ Model LAS single well
Print Setup...
A* Properties. . .
File: name: Madel LAS single wel
Send... h
Save az type: IMn:n:IeI Files [*.tam) j ancel
Exit o

» Within the Save As... menu, type in the model name and Save
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