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Introduction ﬂ] GEOMETRICS

Simplify your search

1 INTRODUCTION

Welcome to SeisImager/DH! SeisImager/DH is an easy-to-use, yet powerful program that allows
you to analyze downhole seismic data obtained through various source-receiver configurations.
SeisImager/DH includes functions to perform the following basic procedures, and more.

Input and display data.

Control how data is displayed.

Make changes/corrections to data files and save them.

Handle two horizontal components of data together.

Show two opposite-direction sources together.

Pick first arrivals for both p- and s-waves.

Calculate interval velocities from first arrivals.

Display travel time curves and velocity models in graphical form.

Seislmager™ is the master program that consists of seven modules for refraction, downhole, and
surface wave data analysis. The individual modules are Pickwin™, Plotrefa™, WaveEq™,
PSLog™, SPACPIus™, and GeoPlot™. The Surface Wave Analysis Wizard™ is not a separate
module but automatically calls on specific functions from Pickwin, WaveE(q, and GeoPlot to
walk you through the analysis process. The overall structure of Seislmager is shown below:

Seisimager

i,

......... ot
....... L2 Wave processing: .,

Y : @ .

_ PW i TSP+ e, Seislmager/SW
F Downhole analysis : ForGeodedata For Atomdata -, e A

Y - " Dispersion curve and H/V analysis

5 : : .
------------- WE
Selslmager/DH :
Refraction analysis Visualization
=
Se|s|mager/20
Figure 1: SeisImager family of applications.
1
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Pickwin and PSLog are the main modules used for downhole seismic data analysis, making up
the program called SeisImager/DH™.

For seismic refraction data analysis, Pickwin and Plotrefa make up the program called
SeisImager/2D™., A separate manual for SeisImager/2D can be found here.

For surface wave data analysis, Pickwin, WaveEq SPAC+ and GeoPlot make up the program
called SeisImager/SW™. A separate manual for SeisImager/SW can be found here.

Due to the overlap of Pickwin with SeisImager/DH, reference is made in this manual to the
SeisImager/2D and SeisImager/SW manuals for explanation of the common Pickwin menus.

SeisImager is available for rent in run-time periods of 40, 75, and 250 hours. The rental package
by default includes both Seisimager/2D and SeisImager/SW-2D.

Although this manual can be printed, it was designed as an online resource, and includes
many internal and external hyperlinks. It will be updated on a semi-regular basis, and a
current version will always be available for download on our site. Be sure to display the
navigation toolbar in Acrobat Reader (as of this writing, the toggle switch was F8) to simplify
navigation:

@ 0 V0 ©

Figure 2: Acrobat Reader navigation toolbar.

If your version of Acrobat Reader does not have the above tool bar, use Alt+Left Arrow to return
to the previous view after clicking on a link.

The manual makes liberal use of color, so if you elect to print it, using color is highly
recommended. There are also links to online videos, so an internet connection is useful (these
videos are also available here and can be stored on your hard drive for offline viewing).

Finally, we are very interested in your constructive criticism of both this manual and the software
itself. Please contact us at sales@geometrics.com with any comments you might have.

Note: This is a general manual covering all features of all versions of SeisImager/SW. There are
several tiers of software available, all having different sets of features. If you see features described
in the manual which are not present in your software, it is because the level of software you
purchased does not include those features.

Note: Seislmager/SW includes many features that are very rarely used, and only then by a select
few, often only those who requested the features in the first place. The average user will generally
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have no need for them. In the interest of completeness, these features, although not described, are
included in this manual, with a pointer to our support email. If you see something that you think
you might wish to make use of, please contact SeisImager support.

Note: Seislmager/SW is very complex software “under the hood” and may grow unstable and give
spurious results if many different models are run in one session or if there are unit conflicts between

modules. It is therefore best to begin a new instance of the application to run new models. If the
program does exhibit instabilities, follow this procedure:

e C(lose all SeisImager modules.

e In the Windows search box,

£ Type here to search g i

Type in “Seislmager Registration.” You will see the following:

Seislmager Registration

Seislmager is already registered.

Corplete installation

Wiew or charge registration [ﬁ

o Select View or change registration. You will be presented with the Seisilmager Registration
dialog box.

e Select Advanced options (upper right) and then press Restore all modules to default settings
and then press OK.

Hayashi/Lippus SeisImager/DH Manual v. 2.0
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Advanced options

Setting ‘

Register online temporarily ‘

Transfer registration to another PC ‘

& gsign registration [D ‘

Delete registration ‘

Restore all modules to default settings L\) |

Ahout Seislmager Registration ‘

| Tze 33l to access to server

8]

Note: Throughout this manual, you will find that certain menu items are greyed out. There are
two reasons for this. The most common is that the feature is not applicable to that dataset or that
point in time. The other reason is that some items may not be available under your license.
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2 INSTALLING THE SOFTWARE

The Seisimager USB stick is supplied (1) for trial evaluation of the programs, (2) for purchase,
rental, or upgrade of one or more of the programs, or (3) with purchase of an ES-3000™,
Geode™, or StrataVisor NZXP™, or Atom™ seismograph, which all include the Lite version of
Seislmager/2D. The USB contains all programs and all documentation.

Occasionally, there will be a software release in between USB releases. In this situation, the USB
will be labeled with a notice to download the latest version.

Note: Even if the USB is not labeled with instructions to do so, it is best practice to download and
install the latest software prior to installation, as Seislmager is updated frequently. The USB is
convenient, especially if you do not have an internet connection. However, if you do have an
internet connection, we highly recommend that you skip the USB for installation altogether. If you
do so, be sure to download the newest documentation as well.

Note: You must have administrator rights to install the software. After installation by an
administrator, users with lower-level privileges can use the software.

To install or update the software, click on the file named Seislmager.msi (or
Seislmager_xxxx.msi). If Seisimager is already installed on your computer, you will be
prompted to remove it or repair it. Remove the software, run Seisimager.msi again, and then
simply follow the prompts.

After the installation is complete, you will be presented with the registration screen:

Hayashi/Lippus SeisImager/DH Manual v. 2.0
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ﬂ Seislmager Registration

=
®
e I S m a e r Readme: Seislmager Packages and Modules | Advanced options
23:02
=For all single and multi-package licenses (except for single SeisImager/2D Lite licenses, see right): For SeisImager/2D Lite only:
(+ Thave a registration ID Seismograph SN Register
Register
(" Ido not have a registration ID ey R ilEe: |
SeisImager 2D : None SeisImager/SW : None SeisImager/DH : None
Pickwin Plotrefa WaveEq GeoPlot GeoPlot3D PSLog SPACPlus
= g & & & = &
L L (@] e (‘ e -
r r c
i i
r r
r F
r &
‘Online registration and database (optional):
User mformation Primary database and user sign-in

Username

Password
Usage information

If you already have a registration ID, indicate as such, type it in, and press Register. If you do not
have an ID, click I do not have a registration ID, and send your keyword and order number or
seismograph serial number to support@geometrics.com. You will be given a registration 1D that
will enable the products that you purchased or rented. You may return to this screen later by
typing “SeisImager Registration” into the Windows search box at the lower-left of your desktop:

£ Type here to search 0%

The programs enabled by the registration 1D will be reported in a series of messages. Click OK
to accept each message.

After these messages have appeared, the register will reflect the programs that have been
registered, as shown below. In this case, Pickwin Pro™ and Plotrefa Pro™ are the programs that

have been registered.
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ﬂ Seislmager Registration

— Esit
- ®
e I S m a e r Readme: Seislmager Packages and Modules | Advanced options
23:02
=For all single and multi-package licenses (except for single SeisImager/2D Lite licenses, see right): For SeisImager/2D Lite only:
(+ Thave a registration ID Seismograph SN Register
MHACITKANATMS Register
(" Ido not have a registration ID ey R ilEe: |
SeisImager 2D : Pro SeisImager/SW : None SeisImager/DH : None
Pickwin Plotrefa = WaveEq GeoPlot GeoPlot3D PSLog SPACPlus
c 3\-_;;; 7 ‘C/m & [ & = &
L L (@] e (‘ e -
r r c
Ol Ol
r r

-
=

‘Online registration and database (optional):

User mformation Primary database and user sign-in

Username

Password
Usage information

Typically, installing an upgrade of the software does not require re-registration, but if you are
upgrading from a version older than April 2007, you will need to re-register.

Once installed, the program modules can be opened directly through the desktop icons shown

below:
NraER N N T Sl = N o L
\\\_7 Y i\‘é" =3 \;; Y ’ 3 " :j 53 ' L 3
a PW . PR » WE F PS ) GP a WZ F SP+
Pickwin Plotrefa Wavekq PSLog GeoPlot Surface SPACPIus
(Pick First (Refraction (Surface (Downhole  (Visualize Wave (Download
Breaks or Analysis) Wave Seismic) Data) Analysis and
Dispersio... Analysis) Wizard  Process A...

The Surface-wave Analysis Wizard is not a separate module but automatically calls on specific
functions from Pickwin, WaveEq, and GeoPlot to walk you through the analysis process. All of
the icons (shortcuts) will be copied to your desktop regardless of which program(s) has been
purchased or will be used. You may wish to create a folder for the various shortcuts to avoid
cluttering on your desktop. Alternatively, you may elect to simply delete the shortcuts that you
did not purchase/rent the rights to.

To begin using the software, double-click the appropriate shortcut.
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For registered installations, the module opens and is ready for use. The other registered modules
are ready for use as well.

For unregistered installations running in demonstration mode, you will be presented with the
message shown below. Press OK.

Pickwin

-—\ _] |_[I Incorrect registration 1D,

The program will run as a demonstration version 15 times,
The program can be opened 15 more times.

To register Seislmager with a registration 1D,
use SeislmagerRegistration.

L
=

7

WReE T T

To enter a registration ID after your 15 times in demonstration mode, go to the Windows search

box (lower left) and type “SeisImager” to find the SeisImager Registration =~ R program as
shown above. Open the register and email the keyword to support@geometrics.com with your
order number and seismograph serial number (if you purchased the software with a
seismograph), and we will reply with a registration ID to enable the version of the software you
have purchased. Once received, enter the registration ID press OK. You will see a message like
the following:

Seislmager Registration

l b The program is registered as Seislmager/2D Pro.

Once the software is registered, the data input dimensions of the demonstration version will be
updated to reflect the limits of the program purchased. You will see a message like the one

Hayashi/Lippus SeisImager/DH Manual v. 2.0
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below. Press OK.

Pickwin

The Dimension size of the demo version has been updated to:
L

Mumber of traces = 512

Mumber of samples = 85536

Refer to the Options menu, under Dimension size, for maore
information.

This completes the description of all possible registration pathways.

As mentioned previously, the Lite version of Seisimager/2D comes free with all seismograph
purchases, so if you have purchased Seisimager/SW with a seismograph, you are also entitled to
the Lite version of Seisimager/2D. If you do not already have a license for Seislmager/2D, Lite
or otherwise, but would like to order a copy, please contact us at support@geometrics.com.

A general recommendation when using Seislmager is to close and reopen the software modules
or open a second instance of the software modules to start new, separate analyses. The programs
are efficient and quickly launch so this is easy to do and will prevent complications when
processing data.

Regarding making report graphics and documenting your data processing, Seisimager includes
the ability to print graphics to a printer or pdf, as well as save images to PNG, JPG, BMP, or GIF
format. You might also find it handy to have a screen capture program such as HyperSnap from
Hyperionics. Bitmap screen captures can be quickly and easily made at the desired stages of
processing and saved for import into Microsoft Word or other applications.

For more advanced graphics, consider Geometrics GeoPlot.
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3 BLOCK DIAGRAM OF PROCESSING FLOW

Figure 3 shows a block diagram of downhole seismic processing using SeisImager/DH. First,
Pickwin edits waveform data and picks the first arrivals. Next, PSLog calculates velocity models
from first arrivals picked by Pickwin. Generally, the downhole seismic method measures both p-
and s-wave velocity. Sources and receivers used in downhole s- and p-wave data acquisition are
usually different and measurements of the two types of waves are performed separately.
Therefore, Pickwin and PSLog process p- and s-wave data separately and PSLog displays both
velocities together at the end.

10
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Waveform data file (p)

Set up receiver depth
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Waveform data files (s)

Read all files and make a file list

Select s-wave components
(two horizontal)

Polarization
(rotate two horizontal components to direction of
particle motion)

Pick first arrival

]

Pick first arrival

PSLog

Travel time curve and
interval velocity model (p)

Travel time curve and
interval velocity model (s)

Fit velocity for each layer

Fit velocity for each layer

p-wave analysis result

Hayashi/Lippus
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s-wave analysis result

!

Combine p- and s-wave analysis results

Figure 3: Block diagram of downhole processing flow.
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4 THE PICKWIN DOWNHOLE SEISMIC ANALYSIS MENU

The Downhole seismic analysis menu includes basic functions used for downhole seismic data
analysis.

Downhole seismic analysis (D)
Make downhole group (file list)
Make downhole group (file list: select a folder)

Set up channel components

Polarization >
View >
Batch processing >

Show downhole velocity curve <launches PSLog>

Separate manuals exist for Seislmager/2D and SeisImager/SW, and due to the overlap of Pickwin
with SeisImager/DH, reference is made to the SeisImager/2D and SeisImager/SW manuals for
explanation of the common Pickwin menus.

4.1 MAKE DOWNHOLE GROUP (FILE LIST)

Downhale seismic analysis (D)

Make downhole group (file list) b

A downhole seismic data analysis is generally started from this menu. A file list is an inventory
of data files from any given survey and includes essential information for each waveform trace
such as the associated field file identification number and receiver location. In downhole seismic
data acquisition, multiple files are generally processed together, and the data set must be input by
making a file list.

The file list is not only used in downhole seismic data analysis but also in other seismic data
analyses such as surface wave data analysis or seismic refraction analysis. A general file list can
be made by selecting File | Group (File list) | Make file list. However, downhole seismic data
analysis requires unique information, such as source direction and receiver component, and this
information can be easily entered by selecting Downhole seismic analysis | Make downhole

group (file list).

To make a list of files, select Downhole seismic analysis | Make downhole group (file list).
Highlight the set of data files to be opened by using the Shift key to select a range of files or the
Control key to select individual files. If A/ files is showing for the Files of type setting, take care
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not to inadvertently select non-data files as this will cause an analysis error.

i <« Downhole # Downhole v | O £ Search Downhole
Organize = Mew folder = W @
s
Cad Mame Date modified Type Size 2
L e e s S —
L] sxck2443.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck244d.sg2 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2445.592 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2446.sg2 5/4/2023 11:52 AM 5G2 File 19KB
L] sxck2447.sg2 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2448.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2449.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2450.sg2 5/4/2023 11:52 AM 5G2 File 19KB
L] sxck2451.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2452.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
|| sxck2453.592 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2454.sg2 5/4/2023 11:52 AM 5G2 File 19KB
L] sxck2455.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2456.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2457.s92 5/4/2023 11:52 AM 5G2 File 19 KB
L] sxck2458.5g2 5/4/2023 11:52 AM 5G2 File 19KB|
LU 4 >
File name: | "sxck2458.592" "sock2401.5g2" "sxck2402.5g2" "sxck ~ ‘ Segd file(*.sg) h
Confirmation that the files have been input will be displayed; press OK.
Pickwin
f l*_-. 58 files have been opened.
Next, you will be prompted to set up the geometry. Fundamental survey geometry — receiver
depth and source direction pattern — must be set up here. As mentioned in previous chapters,
13
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there are many possible source-receiver configurations in downhole seismic data acquisition.
Source-receiver configuration can be setup using this dialog box. Typical examples of setup are

explained in Appendix: A, beginning on Page A-13.

Set up downhole survey geometry

Survey geometry

(" Single receiver with multiple shots

@ Double receiver with multiple shots

(" OYO suspension logger (P)

(" OYO suspension logger (S)

Geometry

1st receiver 0 m
Receiver increment 1 m

Source
v Analyze opposite direction shots together
Start with @ Left
(" Right
(" Vertical

OK

Cancel

Receiver spacing 1 m

{enter a negative value to decrement)

1) Survey geometry (see Appendix: A, beginning on Page A-1).

e  Multiple receivers with single shot — This is typically a 12- or 24-channel hydrophone
array, recording only p-waves. Multiple depths are sampled with a single shot; all data are
recorded into a single file. See Method A, Appendix: A.1, Page A-4.

o Single receiver with multiple shots — Typically a single multi-component geophone that
must be clamped in the hole. A single depth is sampled with each shot; each shot is

14
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recorded into a separate file. See Method B, Appendix: A.2, Page A-7, and Method C,
Appendix: A.3, Page A-13.

e Double receiver with multiple shots — See Method D, Appendix: A.4, Page A-19.
o Receiver spacing

o OYO suspension logger (P) — Data acquisition using OYO suspension. Select this for p-
wave analysis. See Method E, Appendix: A.5, Page A-25.

e OYO suspension logger (S) — Data acquisition using OYO suspension. Select this for s-
wave analysis. See Method F, Appendix: A.6, Page A-25.

2) Geometry

e Beginning receiver depth — Depth of the receiver at the beginning of the survey

e Receiver increment — The distance the receiver is moved in the hole between shots.
3) Source

e Analyze opposite source direction files together — For analyzing left and right shots
together in an s-wave measurement, check this option and select one of the following:
o Start with left (striking)

o Start with right (striking)
o Start with vertical (striking) (if appropriate box is check; see below)

e FEach file includes both source directions — If left- and right-striking shots are recorded to
the same file in an s-wave measurement using “hold” or “freeze” function of the
seismograph, check this option.

4) Analyze p-wave and s-wave data together — check this option for analyzing p- and s-wave
data simultaneously. It will enable Start with vertical mentioned above.

15
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The setup shown below is an example of a source-receiver configuration for s-wave data
acquisition using a single 3-component geophone.

Set up downhole survey geometry

—Survey geometry 0K

Cancel

® Single receiver with multiple shots

(" Double receiver with multiple shots

" OYO suspension logger (P)

(" OYO suspension logger (8)

~Geometry

1st receiver | 0 m
Receiver increment | 1 m

{enter a negative value to decrement)

—Source
[v" Analyze opposite direction shots together
Start with ® Left
" Right
" Vertical

[+ Analyze P-wave data together

16
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Press OK and the File List dialog box will present the data files listed by file ID. Confirm /D,
Source component and receiver Depth. If the acquisition order of the source component depth is
irregular, they can be edited manually.

File list
Index Edit D Source direction Depth (km)
[ [0 cLcree [o | Cancel
[ r F@ evcnce [ | - |
2 r [us crLerce [0 | Back |
[ Jue crcrer [t I
[+ r [us eLcrce [T |
o e crerce [ |
6 r [@7 circreer 1 | 4|D“’1ete
[ r [as FLORCE B | Export
[f r [ue cLeErRCE O | ?
[P [0 crcree [3 |
Number of files —
lj-‘f—
17
Hayashi/Lippus SeisImager/DH Manual v. 2.0

P/N 770-00119-01 July 2024



The Pickwin Downhole Seismic Analysis Menu

) GEOMETRICS

Simplify your search

Confirmation of the number of receiver depths and channels is displayed, press OK.

Pickowin

: Ma. of receiver depths = 20
/ l % Mo, of traces per file = 4

Confirmation of the number of files is displayed, press OK.

Piclowin

f l*_-, Total number of traces = 152

Confirmation that the traces are input is displayed, press OK.

Hayashi/Lippus
P/N 770-00119-01

Piclkwin

-. Mo, of left shot traces = 76
l % Mo. of right shot traces = 76
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Waveforms for left and right shots are displayed.

Status : Mo editing

Depth = 0.0km Time (s)

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

P
gz

q
3

*

Aomce
Ll

Channel number

5

Left hitting source

Right hitting source
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4.2 MAKE DOWNHOLE GROUP (FILE LIST: SELECT A FOLDER)

Downhale seismic analysis (D)

Make downhole group (file list)
Make downhole group (file list: select a folder) %

This feature is identical to Make downhole group (file fist) above, except that in this case, all you
must do is choose the folder that the seismic waveform files are in. You do not need to choose
the files — all the waveform files in the folder will be read in. This is convenient when you have
many waveform files in a folder.

4.3 SETUP CHANNEL COMPONENTS

The channels which will be used for analysis must be assigned prior to picking first arrivals,
except when using multi-channel (depth) receiver (Method A).

Downhole seismic analysis (D)

Make downhole group (file list)
Make downhole group (file list: select a folder)

Set up channel components h

20
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Ui
Nomber of chamels for [ U |
analysis Down |
Up
Channel for X 1 Do
m
Up
Channel for ¥ 2
Down
Channel for Z (F) 0 il
o
Down |

QK

Cancel

— Monitor and static shift

-u _ Left shot Right shot Vertical shot
=2 momior
Ui 1 Ui
Channel number 411" 4?' 4?'
Down | Down | Down |
Static shift (msec) I 0 I 1] I 0
— 2nd monitor
U . Left shot Right zhot Vertical shot
sz monitor
Up 1 Ui
Channel number 4' 413" 413"
Down | Diowrn | Dowrn |
(Channel numbers start at ()

start from 0 (i.e., 0, 1,

SeisImager/DH Manual v. 2.0

1) Number of channels for analysis
e Setto 1 for p-wave acquisition or s-wave acquisition using a single-direction shot.
e Set to 2 for s-wave analysis using two opposing shots.
e Set to 3 for analyzing p- and s-wave data simultaneously.
2) Channel for X, Y, Z (p)
e Set the channel number for each component. Channel number must

2...0).
3) Monitor and static shift

21
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o Check Use monitor if first arrival time of trigger monitor receivers are used for shot time
shift.

e Assign a channel number to each component.

e Sometimes the first breaks themselves are difficult to pick because they are so close to zero
time. This is especially true for the geophones closest to the source. In this case, some
practitioners pick the positive peak following the first break, and then apply a time shift to
correct for the difference. If the shot time of trigger monitor has a static shift, enter that
value in Static shift so that time shift # can be automatically corrected for.

Most practitioners record pre-trigger data to make it easier to pick first breaks, rather than
picking a peak and applying a static shift. If this is the case (most common and
recommended), leave Static shift set to zero.

Press OK. Waveform traces along the borehole will be displayed. At each depth, one trace will be

shown when p-wave data is analyzed. Two traces will be shown for s-wave data with a single
shot direction, and four traces will be shown for s-wave data with opposing shots.

. i ] ¥ mned Thw S

4.4 POLARIZATION

Downhale seismic analysis (D)

22
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Make downhole group (file list)
Make downhole group (file list: select a folder)
Set up channel components

Polarization % >

Polarizing s-wave traces tends to enhance the first arrivals and makes them easier to pick.
Polarization processing is automatically applied to all traces when s-wave data using two
horizontal components is analyzed. One trace will be displayed at each depth for single-direction
shots, and two traces will be displayed for opposing shots. Rotation angles of each depth are
automatically calculated by the least-squares method. When opposing sources are analyzed
together, one common rotation angle is applied to both shots. Figure 4 below is an example of
waveform data after polarization.

Com ph iy
]

1] 2 H

-
Figure 4: Shear wave traces after polarization.
4.4.1 POLARIZE
Downhale seismic analysis (D)
Polarization >
Polarize b
23
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This step will polarize the traces per the parameters described in the next section.

4.4.2 SET UP PARAMETERS

Downhole seismic analysis (D)

Polarization >

Polarize

Set up parameters b

Setup polarization

v Rotate left and right shots with common angle QK

Time wiridow Eeiama]

[v Usze time window based on first arrival

Wandow start (before first arrival) | -30 (msed)

Window end (after first arrival) 100 (mzec)

In the above dialog box, checking Rotate left and right shots with common angle causes the
rotation angle to be calculated from both shots. Otherwise, the rotation angle is calculated

separately for each shot. This box is normally checked.

If Use time window based on first arrival is not checked, then the time window will be defined
from the beginning of the data traces. Ifit is checked, you must define the Window start and the

Window end.
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4.5 VIEW

Downhale seismic analysis (D)
View % >

Several waveform display options can be selected in downhole seismic analysis.

4.5.1 SHOW INDIVIDUAL FILESJ'""

Downhole seismic analysis (D)
View >

Show individual files %

An original single-waveform file from a single shot is displayed. Use & 2nd ¥ buttons to scroll
through depth.

|
f
i

=T
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4.5.2 SHOW LEFT AND RIGHT SHOT FILES ¥

Downhole seismic analysis (D)
Wiew >

~ Show individual files

Showy left and right shot files I}

Opposing shot direction files are displayed together. Use & 3nd ¥ buttons to scroll through
depth.

- Tirew )

Chan el miimb g1

4.5.3 SHOW PRE-PROCESSED FILES

Downhole seismic analysis (D)

View >
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Show individual files
Showe left and right shot files
Show pre-processed files I}

Extracted waveform traces along a borehole are displayed. If p- and s-wave data are processed
simultaneously, s-wave data will be displayed.

4.5.4 SHOW VERTICAL SHOT FILES 5o

Downhale seismic analysis (D)

View >

Showe individual files
Showy left and right shot files

Showy pre-processed files

Showe wertical shot files I}

If p- and s-wave data are processed simultaneously, p-wave data will be displayed.

4.5.5 SHOW MONITOR TRACE (LEFT SHOT)
Downhale seismic analysis (D)

View >

Showe individual files
Showy left and right shot files

Showe pre-processed files
Showe wertical shot files

Showy maonitar trace (left shot) L}
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If the trigger monitor receiver channel for the left shot is assigned in the Setup channel
component dialog, waveform traces of the monitor channel for all depths are displayed.

4.5.6 SHOW MONITOR TRACE (RIGHT SHOT)

Downhale seismic analysis (D)

View >

Showe individual files
Showy left and right shot files

Showy pre-processed files
Show wertical shot files

Show monitor trace {left shot)

Showe monitor trace (right shot) L\\)

If the trigger monitor receiver channel for the right shot is assigned in the Setup channel
component dialog, waveform traces of the monitor channel for all depths are displayed.
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4.5.7 SHOW MONITOR TRACE (VERTICAL SHOT)

Downhale seismic analysis (D)

View >

Show individual files
Showy left and right shot files

Show pre-processed files
Show wertical shot files

Show monitor trace (left shot)
Showe monitor trace (right shot)

Showe monitor trace feertical shot) %

If the trigger monitor receiver channel for the vertical shot is assigned in the Setup channel
component dialog, waveform traces of the monitor channel for all depths are displayed.

4.5.8 SHow 2"° MONITOR TRACE (LEFT SHOT)

Downhale seismic analysis (D)

View >

Showe individual files
Showy left and right shot files

Show pre-processed files
Show wertical shot files

Show monitor trace {left shot)
Showe monitor trace (right shot)

Showe monitar trace fwvertical shot)

Show 2nd monitor trace {left shot) %
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Self-evident.

4.5.9 SHow 2"° MONITOR TRACE (RIGHT SHOT)

Downhole seismic analysis (D)

View >

Showr individual files
Showy left and right shot files

Showe pre-processed files
Show vertical shot files

Showe monitar trace (left shof)
Showe rmonitor trace (right shot)

Showe monitor trace feertical shot)

Showe 2nd manitar trace (left shot)
Showe 2nd monitor trace (right shot) %

Self-evident.
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4.5.10 SHow 2"° MONITOR TRACE (VERTICAL SHOT)

Downhale seismic analysis (D)

View >

Showy individual files
Showy left and right shot files

Showe pre-processed files
Showe wertical shot files

Show monitor trace {left shot)
Showe ronitor trace (right shot)

Showy monitar trace (vertical shot)

Show 2nd monitor trace {left shot)
Showe 2nd monitor trace (right shot)
Showy 2nd monitor trace feertical shot) %

Self-evident.
4.5.11 SHOW PARTICLE MOTION
Downhale seismic analysis (D)
View >
31
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Showe individual files
Showe left and right shot files

Show pre-processed files
Showe wertical shot files

Showy monitar trace (left shot)
Show rmonitor trace (right shot)

Show monitar trace fvertical shot)

Showe 2nd maonitor trace (left shot)
Show 2nd monitor trace {right shot)

Show 2nd monitor trace fwertical shot)

Showe particle motion

) GEOMETRICS

Simplify your search

L5

Particle motion is a plan view of receiver motion. When analyzing s-wave data, particle motion
can be displayed at the right of the waveform display. This is a toggle switch. An example of
particle motion is shown below.
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Particle motion of left sinke

Particle motion of right strike

Direction of polarization

4.5.12 SHOW INDIVIDUAL PLOTS OF PARTICLE MOTION

Downhole seismic analysis (D)

View >

Show individual files
Showy left and right shot files

Showe pre-processed files
Showy wertical shot files

Showe monitar trace (left shof)
Showe ronitor trace (right shot)

Showe rmonitor trace feertical shof)

Show 2nd monitor trace {left shot)
Showe 2nd monitor trace (right shot)

Showe 2nd maonitar trace feertical shot)

Showy particle motion

Showe individual plots of particle motion I/}

Particle motion described above can be displayed larger in a separate dialog box as shown below.
The rotation angle can be manually set by using this dialog box. The time window of particle
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The Pickwin Downhole Seismic Analysis Menu %} GEOMETRICS
-

Simplify your search

motion for calculating rotation angle may also be set. Using this dialog box, detailed parameters
for polarization may be manually set for each trace.

Wwaveform and particle motion =
_ Shaflower | *5 Time window (for all depths) 0K
Depth |5 —1m [” Use time window based on first arrival
s Window start (befors first anival) | 10 Up s
& ) - Down | (msec)

Firstamival | 87.203 (msec) Up

Window end (after first arrival) 30 Down | (msec)
Original data

Particle motion

¥ Rotate mamually

Automatic angle 79.2831 dezree
U
Manual angle 792831 :‘Dufm degree

90 degree
(¥ only)

Polarized data
180 degree 0 degree
(¥ only) (X onty)

-90 degree
(¥ only)

4.6 BATCH PROCESSING

Downhale seismic analysis (D)

Make downhole group (file list)
Make downhole group (file list: select a folder)

Set up channel components

Polarization >
View >
Batch processing % >

Batch processing can be applied to the analysis of s-wave data using a two-channel receiver
(Method D) and s-wave data using OYO suspension. In these analyses, the edited waveform can

be scrolled using the &gV buttons, and the traces can be polarized and time-shifted
automatically (see below).
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4.6.1 POLARIZE

Downhale seismic analysis (D)

Batch processing >

Polarize %

If this toggle switch is enabled, polarization (see Section 4.4.1, Page 23) is automatically applied
to scrolled waveform data.

4.6.2 SHIFT

Downhale seismic analysis (D)

Batch processing >

Polarize

Shift %

Ideally, the first shear-wave arrival times will be identical for both records. However, it is often
the case that they are not — one is often shifted slightly in time. This is quite common when the
shear wave source consists of a long plank of wood or other non-point source. To correct the s-
waves to coincide at the same arrival times, select Edit/Display | Correct s-wave (See details in
Correct s-wave in the SeisImager/2D manual.)

When downhole seismic s-wave data with two receivers (such as seismic cone or OYO

suspension) and opposing sources is analyzed, Correct s-wave is automatically applied during
scrolling if the Shift toggle switch is on.

4.7 SHoOwW DOWNHOLE VELOCITY CURVE <LAUNCHES PSLoG>

Downhole seismic analysis (D)

Show downhole velocity curve <launches PSLog> %
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-

Simplify your search

Once the first arrivals are picked in Pickwin, the picks are held in memory for import to PSLog.
PSLog is used for detailed editing, analysis and making figures for the final report. PSLog can be
opened separately and can read in the XML file that contains first arrival data. But this single
step is the easiest way to automatically launch PSLog and import a travel time curve just picked
in Pickwin as well as the waveform traces.

To automatically launch PSLog and import the travel time curves from Pickwin, select Downhole
seismic analysis | Show downhole velocity curve <launches PSLog>.
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THE PICKWIN FILE MENU

File (F)

Open waveform (SEG2) file(D)...
Save waveform (SEG2) file(S)...
Save waveform (SEG2) file as(A)..

Open McSeis-3 file

Open QYO 160MX (SEG1) file
Open synthetic waveform (8hd) file

Open pick file
Save pick file

Print window displa
Print preview (V)
Page setup (R)...

Group (File list) (@)

Options

y (P)..

1 CATerraGeo\1001.dat

2 ChlUsers\.. \sxdv0091.5g2
3 C\Users\.. \sxdv0090.5g2

Exit (0

GROUP (FILE LIST)

Group (File list) (G)

File (F)
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The Pickwin File Menu %} GEOMETRICS

Simplify your search

Make file list

Make file list(select a folder)

Open file list

Save file listtext)

Save file listXML)

Show file list(@) Ctrl+G

Set up geometry
Edit >

Atom/McSEIS-MT(Neao) >

The Group (File list) menu contains functions for opening, saving, and editing the file list. See
the SeisImager/2D manual for details.

5.1.1 MAKE FILE LIST
File (F)
Group (File list) (G) >
Make file st NS

Do not use this item for making a file list for downhole seismic analysis. Select Downhole
seismic analysis | Make downhole group (file list) instead.

5.1.2 MAKE FILE LIST (SELECT A FOLDER)
File (F)
Group (File list) (G) >
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Make file list
Make file list(select a folder) b

Do not use this item for making a file list for downhole seismic analysis. Select Downhole
seismic analysis | Make downhole group (file list: select a folder) instead.

5.1.3 OPEN FILE LIST

File (F)

Group (File list) (G) >

Make file list
Make file list(select a folden)
Open file list %

To open an existing file list, select Open file list.

5.1.4 SAVE FILE LIST (TEXT)

File (F)

Group (File list) (@) >

Make file list

Make file list(select a folder)

Open file list

Save file list(text) b

Do not use this menu item for downhole seismic analysis. It only applies for seismic refraction.
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The Pickwin File Menu %} GEOMETRICS
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5.1.5 SAVE FILE LIST (XML)

File (F)
Group (File list) (G) >

Make file list

Make file list(select a folder)

Open file list

Save file list{text)

Save file listXML) %

To save the current file list, select Save file list (XML).

5.1.6 SHow FILE LIST [CTRL+G]
File (F)
Group (File list) (G) >

Make file list

Make file list(select a folden)

Open file list

Save file list{text)

Save file listH{ML)

Show file list(3) % Ctrl+G

To show and edit the current file list, select Show file list or press CTRL+G. Source component
and receiver depth can be edited.

To edit the current file list manually using other software, such as Excel® or Notepad®, export a
list to a text file by clicking the Export button. Edit the file using Excel or Notepad and read it
again by clicking the /mport button. An example of an exported text file is shown below.
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B test.dat - Notepad

File Edit Format WYiew Help

401 0.000000 0.000000 1.00000000 0 ~
2402 0.000000 0.000000 1000000011
2403 0.000000 0.000000 1.00000002 2
2404 1.000000 0.000000 7000000003
2405 1.000000 0.000000 7.00000001 4
2406 1.000000 0.000000 7000000025
2407 2.000000 0.0000001.0000000086
2408 2.000000 0.000000 1.00000001 7
2409 2.000000 0.000000 71000000028
2410 3.000000 0.000000 1.000000009
2411 3.000000 0.000000 1.0000000 110
2412 3.000000 0.000000 1.0000000 211
2413 4.000000 0.000000 1.0000000 012
2414 4.000000 0.000000 1.0000000 113
2415 4.000000 0.0000001.0000000214
2416 5.000000 0.000000 1.0000000015
2417 5.000000 0.000000 1.0000000 116
2418 5.000000 0.000000 1.0000000217
2419 6.000000 0.000000 1.0000000018
2420 6.000000 0.000000 1.0000000118
2421 6.000000 0.000000 1.00000002 20
2422 7.000000 0.000000 1.00000000 21

The first column is ID and the second column is receiver depth. You do not need to change the
third and fourth columns. The last column indicates source component and 0, 1 and 2 mean left,
right and vertical, respectively.

5.1.7 SET UP GEOMETRY

File (F)

Group (File list) (G) >
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The Pickwin File Menu

Make file list

Make file list(select a folder)
Open file list

Save file listitext)

Save file listQ{ML)

Show file list(@)

Set up geometry

) GEOMETRICS

Simplify your search

Do not use this item for downhole seismic analysis. The downhole geometry setup menu pops up
automatically when you make a file list under Downhole seismic analysis | Make downhole

group (file list).

Set up downhole survey geometry

— Survey geometry
" Multiple receivers with single shot
@+ Single receiver with multiple shots

" Double receiver with multiple shots

Receiver spacing I 1 m

" OYO suspension logger (P)

" OYO suspension logger (5)

Ok

— Geometry

Beginning recerver depth I 0 m
Eeceiver increment I 1 il

[ Use information in file

(enter anegative value to decrement)

— Source
¥ Analyze opposite direction shots together

Start with v Left
" Right
" Vertical

r Eoth opposite ditection shots for each depth are
incladed in one file

¥ Analyze P-Wave and 5-Wave data together

Cancel

Hayashi/Lippus
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5.1.8 EDIT

File (F)
Continue.
5.1.8.1 VERTICAL STACK

File (F)
This function is not applicable to downhole data.
5.1.8.2 IMPORT CTB RECEIVER POSITION FILE

File (F)
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Simplify your search

Vertical stack
Impaort CTB receiver position file %

This function is not applicable to downhole data.

5.1.9 ATOM/MCSEIS-MT (NEO)

File (F)

Group (File list) (G) >

Atom/McSEIS-MT(Neo) R

This function is not applicable to downhole data.

5.1.9.1 OPEN ATOM/MCSEIS-MT (NEO) FILES AND MAKE FILE LIST

File (F)

Group (File list) (G) >

Atom/McSEIS-MT(Neo) >

Open Atom/McSEIS-MT(NED) files and make file list b

This function is not applicable to downhole data.

5.1.9.2 LAUNCH MT-NEO CONTROLLER
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File (F)

Group (File list) (G) >

Atom/McSEIS-MT(Neo) >

Open Atom/McSEIS-MT(NED) files and make file list
Launch MT-neo controller b

This function is not applicable to downhole data.

6 THE PSLOG MODULE

The PSLog module calculates velocity models from first arrivals picked in Pickwin and displays
travel time curves and velocity models of downhole seismic data. Its display consists mainly of
two figures: travel time curves (travel time view) and velocity models (velocity model view).
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D3

Traveltime view

Velocity model view

Velocity column

ﬂli;%;;iﬁgﬂ =

T 1154
i

-

Figure 5: PSLog display.

6.1 THE PSLOG FILE MENU
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The PSLog Module GEOMETRICS
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File
MNew Ctrl+N
Open XML file... Ctrl+0
Save XML file Ctrl+S

Save XML file As...
Cptions >

Print... Ctrl+P
Print Preview

Print Setup...

Exit

The File menu includes functions for opening and saving PSLog result files and printing. The
various functions are summarized below.

6.1.1 NEW [CTRL+N]
File
New [y Ctrd+N
Select File | New or Ctri+N to clear all data.
6.1.2 OPEN XML FILE [CTRL+O] &
File
New Ctrl+N

Open XML file... I Ctrl+0

Select File | Open XML file, press Ctrl+O, or click on = to open an analyzed result previously
saved with an xml extension.
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A <« Downhole » Downhole w D £ Search Downhole
Organize « Mew folder =~ T @
~ Mame Date modified Type 5
|:] 5 wave_unixml 572023 813 PM KML Docurmnent
v < >
File name: |5 _wave_unixml o KML file(™xml) A
Open Cancel
6.1.3 SAVE XML FILE [CTRL+s] &
File
New Ctrl+N
Open XML file... Ctrl+0

Save XMLfile [\ Ctd+S

To save your work into the same file, press File | Save XML File, press Ctrl+S, or press =N
logging data file can be saved at any time in the processing flow and will reflect the extent of
results at the time of save.

6.1.4 SAVE XML FILE As

File
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New Ctrl+N
Open XML file... Ctrl+0
Save XML file Ctrl+S
Save XML file As.. [

To save to a new XML file, select File | Save XML file as. Assign file name with the
extension .xm/ and click Save.

i <« Downhole * Downhole W & 22 Search Downhole
COrganize - Mew folder == = 0
Publicatio * Mame Date modified Type
Refraction [ s_wave_unisxml 5/29/2023 6:55 AM XML
Seislmage v s
File name: | tesﬂ w
Save as type | XML file(*.xmil) w
 Hide Folders save Cancel
6.1.5 OPTIONS
File
New Ctrl+N
Open XML file... Ctrl+O
Save XML file Ctrl+S
Save XML file As...
Options % >
6.1.5.1 SAVE TRAVEL TIME AND VELOCITY DATA IN TABULAR FORM (.TXT)
File
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The PSLog Module

Cptions

Save traveltime and velodty data in tabular form (*.txt) %

Choose this option to save your data in tabular ASCII format.

) GEOMETRICS

Simplify your search

# Hide Folders

A « Downhole * Downhole Search Downhole
Organize = Mew folder S 9
Publicatio ™ Mame Date modified Type
Refraction | polarizationd.txt 5/28/2023 3:56 PM Text |
Seislmage
W >
File name: | test.txﬂ -
Save as type: | Text file(™ txt) w

Save

Cancel

Assign a file name with the extension .txt and press Save. The resultant file is a simple text file

with Depth and Travel time.

B test - Notepad

File Edit Format Wiew Help

e e e e S_wava data ek
Depth(m) Travelime{msec)
0.000000 0.000000
1.000000 30.736223
2.000000 50933601
3.000000 64416702

4 000000 76502373
5.000000 89508507
6.000000 99433449
7.000000 109.220024

Hayashi/Lippus
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6.1.5.2

72 GEOMETRICS

Simplify your search

JAPANESE STANDARD FORMAT (MLIT)

File

Cptions >

Save traveltime and velodty data in tabular form (*.txt)

Japanese standard format (MLIT) b >

As of this writing, this option was still under development.

6.1.6

PRINT [CTRL+P] &

File
New Ctrl+N
Open XML file... Ctrl+0
Save XML file Ctrl+5

Save XML file As...
Options >
Print... [y ctrl+p

To print the current PSLog display, choose Print, press Ctrl+P or press the =4 button.

Hayashi/Lippus
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Printer
Mame: HP DeskJet 2700 series ' Properties...
Status: Ready

Type: HP D 2700 seres PCL-3
Where:  USBDO1

Comment: [] Print ta file
Prirt range Copies

(Al Mumber of copies: E =
() Pages  from: |'| | to: | |

3 3 Collate
Selection JEJ JEJ

Cancel

6.1.7 PRINT PREVIEW

File
New Ctrl+N
Open XML file... Ctrl+0
Save XML file Ctrl+8

Save XML file As...

Options >
Print... Ctrl+P
Print Preview b

To display the print image, choose Print preview.

6.1.8 PRINT SETUP

To setup printing parameters, choose Print setup.
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@ 519p|ify your search
File
New Ctrl+N
Open XML file... Ctrl+0
Save XML file Ctrl+S

Save XML file As...
Options >

Print... Ctrl+P

Print Preview
Print Setup... %

Print Setup
Prirter
Mame: HP DeskJet 2700 series w Properties ...
Status: Ready

Type: HP D 2700 seres PCL-3
Where:  USBDO1
Comment:

Faper Crientation
Size: Letter w (®) Portrait

Source: | Main Tray w () Landscape

Metwaork... Cancel
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The PSLog Module GEOMETRICS
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6.1.9 EXIT
File
New Ctri+N
Open XML file.., Ctrl+0
Save XML file Ctrl+S

Save XML file As...
COptions >
Print... Ctrl+P

Print Preview

Print Setup...
Exit RS

Select Exit to close PSLog.
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6.2 THE PSLoG EDIT MENU

Edit View Downhole seismic analysis Model

Undo Ctrl+Z
Delete

Copy Ctrl+C
Save display image to a file Ctrl+|

The Edit menu is used for copying the displayed image to the clipboard or to a file. It is a simple
screen-capture feature.

6.2.1 UNDO [CTRL+Z]
Fdit
Undo [y cirlez
Undoes the previous operation.
6.2.2 DELETE [DELETE KEY]
Edit
Undo Ctrl+2Z

Delete %

This deletes a highlighted velocity boundary. See Section 6.8.16, Page 120.

6.2.3 CopY [CTRL+C]

Edit
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Undo Cirl+Z
Delete
Copy % Ctrl+C

This copies the displayed image to the clipboard.

6.2.4 SAVE DISPLAY IMAGE TO A FILE [CTRL+I]
Edit
Undo Ctrl+Z
Delete
Copy Ctrl+C

Save display image to a file % Ctrl+|

This copies the displayed image to a file. Type in a file name and press Save.

A <« Downhole » Downhole v 0 2 Search Downhole
Organize = Mew folder == - o
Atom - * Mame Date modified Ty ™
Cownh
Mo itermns match your search. W
Down
L >
File name: | tESﬂ v
Save as type: | Portable Metwork Graphic file (PNG) (*.png) ~
+ Hide Folders Save Cancel
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6.3 THE PSLOG VIEW MENU
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... Ctrl+A
meter/feet

Show P-wave logging

Show S-wave logging

Show first arrival traveltimes

Show least squares velocity lines

Show interval velodty

Show least squares layer velodity

Show waveforms

Show velodity column

Show text labels >

Show traveltime curves(s)

Show velocity model(s)

v Status Bar
v Toolbar

Advanced options >

The View menu allows you to control what is viewed on the screen.

6.3.1 SET UP X AXIS [CTRL+Q]

View

Setup X axis... % Ctrl+Q

To configure X (horizontal) axis scales on a travel time curve and velocity model, choose a
figure whose axis is to be changed by clicking the circle and index number at the left top of the
appropriate figure. Then select Setup X axis, or press CTRL+Q.
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The PSLog Module

)

Click a circle to activate a figure

£ urnited - PiLoglSetilmager) / II =
Filt Ede Wiem Dowehole usmic ‘Modd  Optiom ]
o | II#-I!!- 6™ ll; [ A0v] W] \

m/ II \ ]

¥ o

WO @ % k8 e W & H: "5 = e = sm

Setup X axis

Start 0 OK
Last 300 Cancel
Interval 100
Lakel Traveltime (ms)
Scale 3.33333
6.3.2 SET UPY (DEPTH) AXIS[CTRL+A]
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... b Ctrl+A

To configure the Y (depth) axis scale, select Setup Y (depth) axis or press CTRL+A. An identical
scale setting is applied to all displays.
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Setup ¥ (depth) axis

Start 0 OK
Last 30 Cancel
Interval 3
Label Depth (m)
Scale 427065
Top margin |
6.3.3 METER/FEET
View
Setup X axis... Ctr+Q
Setup Y (depth) axis... Ctrl+A
meter/feet b

Select the desired unit labels by switching meter/feet. The setting is reflected in the display
labels, dialog box labels, and default values where applicable.

6.3.4 SHow P-WAVE LogaING P
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... Ctrl+A
meter/feet
Show P-wave logging %
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) GEOMETRICS
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You can select the type of logging to be shown by switching between p-wave logging and s-wave
logging or by pressing the P and B buttons. To display p-wave logging data, check View | p-

wave logging or push the P vutton. Examples of p- and s-wave logging display and p-wave
logging only are shown below.

T Mntitied - Psmg(&m

File Edit View Downholeseismic analysis

odef Options  Help

=|a| m(m(e(smm [P e[ v

Dapthim)

Figure 6: Example showing both p- and s-wave logging.

60

Hayashi/Lippus SeisImager/DH Manual v. 2.0
P/N 770-00119-01 July 2024



The PSLog Module @ GEOMETRICS

Simplify your search

— ——— &
S’ Untitled - PSLog(Seisimager) o o=

File Edit View Downhole seismic analysis Model Options Help

SCIEEEET T LY T T e e e

(1) Trammime(mses) @ Velooy(mizec) (3 :
] 100 200 300 40 0 8W T 0 0 1000 1300 2000 2500 3000
U ueme—T I
1
s0m som  |VemEE
Ve=272
2 1§§m‘a V=43
" EEE Py [
Vemi1d
=047
i |
1738m's
1 4|
E
£
E =
=
5
[=]
170.0m magm | YO8 |
18 Ve=525
% V=045
210 I
1741m's
240 E
o]
30
—a Pume

Figure 7: Example of p-wave logging only.

6.3.5 SHOW S-WAVE LocGING B
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... Ctrl+A
meter/feet

Show P-wave logging

Show S-wave logging b
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To display s-wave logging data, check View | s-wave logging or push the B button. An example
of an s-wave logging display is shown below.

[73 Untitled - psm&@

File Edit View Downholeseismicanalysis Model Options Help

||| | R [V | [ 4] v

Depthim)
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6.3.6 SHOW FIRST ARRIVAL TRAVEL TIMES
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... Ctrl+A
meter/feet

Show P-wave logging

Show S-wave logging

Show first arrival traveltimes b

First arrivals can be toggled on or off. The two options are displayed below:

63
Hayashi/Lippus SeisImager/DH Manual v. 2.0
P/N 770-00119-01 July 2024



The PSLog Module

Hayashi/Lippus
P/N 770-00119-01

Dagth (m)

15

Dapth (m)

TraweRime {ms)

103 200 o

F .
i

Weloeity (mis)

/) GEOMETRICS

Simplify your search

eyl

Vauld

20 | veeEz
Sid [vesino
s vesizs
wair | vastsr
14Tivs
—O— Ewave
Trarshirme [fms) Welocily (m's)
200
Vet
i | VaeEZ
Sik Jvsaine
apsr ] vanize
ek |veanss
Lt ]

Figure 8: Travel time plot with first breaks displayed (top) and omitted (bottom).
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6.3.7 SHOW LEAST-SQUARES VELOCITY LINES
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... Ctrl+A
meter/feet

Show P-wave logging

Show S-wave logging

Show first arrival traveltimes

Show least squares velocity lines %

The least-squares velocity line can be toggled on or off. The two options are displayed below:
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Figure 9: Travel time plot with least-squares line displayed (top) and omitted (bottom).
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6.3.8 SHOW INTERVAL VELOCITY
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... Ctrl+A
meter/feet

Show P-wave logging

Show S-wave logging

Show first arrival traveltimes
Show least squares velocity lines

Show interval velodty %

The internal velocities can be toggled on or off. The two options are displayed below:
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Figure 10: Velocity plot with internal velocities displayed (top) and omitted (bottom).
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6.3.9 SHOW LEAST-SQUARES LAYER VELOCITY
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... Ctrl+A
meter/feet

Show P-wave logging

Show S-wave logging

Show first arrival traveltimes
Show least squares velocity lines
Show interval velodty

Show least squares layer velocity %

The least-squares layer velocities can be toggled on or off. The two options are displayed below:
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Figure 11: Velocity plot with least-squares layer velocities displayed (top) and omitted (bottom).

Hayashi/Lippus
P/N 770-00119-01

70

SeisImager/DH Manual v. 2.0
July 2024



The PSLog Module %} GEOMETRICS

- Simplify your search

6.3.10 SHOwW WAVEFORMS W
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... Ctrl+A
meter/feet

Show P-wave logging

Show S-wave logging

Show first arrival traveltimes
Show least squares velodty lines
Show interval velodty

Show least squares layer velodity

Show waveforms b

The waveforms can be toggled on or off. The two options are displayed below. Waveform data
can be imported to PSLog from Pickwin when you launch PSLog from Pickwin by selecting
Downhole seismic analysis | Show downhole velocity curve <launches PSLog>. Imported
waveforms cannot be edited in PSLog.
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Figure 12: Travel time plot with waveforms displayed (top) and omitted (bottom).
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6.3.11 SHow VELOCITY COLUMN
View
Setup X axis... Ctrl+Q
Setup Y (depth) axis... Ctrl+A
meter/feet

Show P-wave logging

Show S-wave logging

Show first arrival traveltimes
Show least squares velocity lines
Show interval velodty

Show least squares layer velodity
Show waveforms

Show velodity column %

The velocity column can be toggled on or off. The two options are displayed below. This column
can display velocity, Poisson’s Ratio, density, and the shear and Young’s moduli. In order to
display elastic moduli, densities of layers must be entered by selecting Model | Show layered
model in PSLog (see Section 6.5.1, Page 101).
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Figure 13: Velocity plot with velocity column displayed (top) and omitted (bottom).
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6.3.12

Continue.

6.3.12.1

SHOW TEXT LABELS

Yiew

Setup X axis...
Setup Y (depth) axis...

meter/feet

Show P-wave logging

Show S-wave logging

Show first arrival traveltimes
Show least squares velocity lines
Show interval velodty

Show least squares layer velodity
Show waveforms

Show velodity column

Show text labels

VELOCITY LINES

View

Show text labels

Velodity lines %

72 GEOMETRICS

Simplify your search

Ctrl+Q
Cirl +A

The text labels for the velocity lines can be toggled on or off. The two options are displayed

below:
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Figure 14: Travel time plot with velocity line text labels displayed (top) and omitted (bottom).

6.3.12.2 LAYER VELOCITIES

View
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Show text labels >

Velodity lines

Layer velocities %

The text labels for the layer velocities can be toggled on or off. The two options are displayed
below:
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Figure 15: Velocity plot with layer velocity text labels displayed (top) and omitted (bottom).
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6.3.12.3

LAYER BOUNDARY DEPTHS

View
Show text labels

Welocity lines
Layer welocities

Layer boundary depths

) GEOMETRICS

Simplify your search

The text labels for the layer boundary depths can be toggled on or off. The two options are
displayed below:
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Figure 16, Velocity plot with layer boundary depth text labels displayed (top) and omitted (bottom).
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6.3.13 SHOW TRAVEL TIME CURVE(S) T
View
Setup X axis.. Ctrl+0
Setup Y (depth) axis... Ctrl+24,
meterffeet

Shouy P-wave logging

Shiow S-wiave lagging

Showe first arrival traveltirmes
Show least squares welocity lines
Showe interval welocity

Shiowe least squares layer velocity
Showe waveforms

Show welocity column

Showe text [abels >

Show traveltime curveds) L\)

Travel time curve(s) (waveforms) can be toggled on or off. The two options are displayed below:
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6.3.14

SHOW VELOCITY MODEL () ¥s

View

Setup ¥ axis.
Setup Y (depth) axis..

rmeterfeet

Show P-wave logging

Showe S-wave logging

Showe first arrival traveltimes
Show least squares welocity lines

Showy interval velocity

Shiowe least squares layer velocity

Showe waveforms
Show welocity column

Showy text [abels

Showy trave [time curve(s)

Show welocity model(s)

72 GEOMETRICS

Simplify your search

Ctrl+0)
Ctrl +8,

>

Velocity model(s) can be toggled on or off. The two options are displayed below:
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Figure 18: Velocity model displayed (top) and omitted (bottom,).
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6.3.15 STATUS BAR
View
Setup X axis... Ctrl+0
Setup Y (depth) axis.., Chrl +2
meterffeet

Show P-wawve logging

Show S-wiave logging

Showe first arrival traveltimes
Showe least squares welocity lines
Shiowe interval welocity

Showy least squares layer velocity
Show weaveforms

Shiowe welocity column

Showy text labels >

Show traveltime curcels)

Showe welocity rmodel(s)

~"  Htatus Bar I}

The Status bar, displayed at the bottom of the screen and shown below, can be toggled on and off.

Ready Depth=21.5(ft) Traveltime=233.9(msec)
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6.3.16 TOOLBAR

View

Setup X axis... Ctrl+0
Setup Y (depth) axis.. Ctrl +4,

trieter/feet

Shiowe P-wwave logging

Show S-wave logging

Showy first arvival traveltimes
Shiowe least squares welocity lines
Show interval velocity

Showy least squares layer velocity
Show wavefarms

Shiow welocity colurmn

Show text [abels >

Showy trave ltime curee(s)

Shiow welocity rmodel(s)

" Status Bar
" Toalbar %

The Toolbar, displayed at the top of the display and shown below, can be toggled on and off.

FEE Fle=-HNE B & vs WEI G viady W
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6.3.17 ADVANCED OPTIONS
View
Setup X axis... Chrl+0
Setup Y (depth) axis... Ctrl+2,
rmeterffeet

Showe P-weave logging

Showe S-wave logging

Showe first arrival traveltimes
Showe least squares velocity lines
Showe interval velocity

Showy least squares layer velocity
Showe waveforms

Showe welocity column

Show text labels >

Shows traveltime curee(s)

Showe welocity model(s)

" Status Bar
" Toolbar

Acvanced options b >
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6.3.17.1

SET uP COLOR

View

Advanced options

Set up color %

) GEOMETRICS

Simplify your search

Display color may be customized as desired. Feel free to experiment with the color scheme until

you find one that is pleasing.
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Define Custom Colors =

Cancel
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6.3.17.2 RESET TEXT LABEL POSITIONS

View

Advanced options >

Set up color

Reset text label positions %

Text label positions are set automatically at the onset but can be moved using your mouse.
Selecting View> Reset text label positions will move all text labels back to their original default
positions.
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6.3.17.3

TEXT SIZE

View

Advanced options >

Set up color
Reset text label positions
Text size %

Choose a text size that works for you.
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Font size
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6.3.17.4 PROPERTY

View

Advanced options

Setup log property

Set up color

Reset text label positions

Text size
Property

>

) GEOMETRICS

Simplify your search

(®) Scatter

() Line

() Bar

() Color stripe

() Symbol

0K

Cancel

This feature affects the appearance of the velocity log and is best understood by experimentation.

Hayashi/Lippus
P/N 770-00119-01

91

SeisImager/DH Manual v. 2.0
July 2024



The PSLog Module %] GEOMETRICS

Simplify your search

6.4 THE PSLOG DOWNHOLE SEISMIC ANALYSIS MENU

Downhole seismic analysis

Data property

Setup source geometry
Setup layer boundaries
Insert a new layer boundary (by mouse)

Setup interval velodty

Calculate layer velodity

The Downhole seismic analysis menu contains functions for analysis travel time data.

6.4.1 DATA PROPERTY

Downhole seismic analysis

Data property %

Loegging property

() P-wave (89

(®) S-wave Cancel

Indicate which type of data you wish to analyze, p-wave or s-wave.
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6.4.2 SET UP SOURCE GEOMETRY

Downhaole seismic analysis

Data property

Setup source geometry %

Source and borehole geometry

) GEOMETRICS

Simplify your search

Source offset =

Elevation difference (Es-Eg) =

OK

ft Cancel

Borehole

—_— — Es

The source geometry is assigned when the data is imported from Pickwin. To see or modify the
source geometry, select Downhole seismic analysis | Setup source geometry.

Enter the Source offset from the hole and the Elevation difference between the source and the
ground surface at the hole. Elevation difference must be positive if the source is higher than the

top of the borehole.
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6.4.3 SET UP LAYER BOUNDARIES

Downhaole seismic analysis

Data property

Setup source geometry

Setup layer boundaries %

Setup layer boundary

Number of layers = 5 tp oF
Down Cancel
Boundary depth (ft)
1 1.98652
2 |5.08742
3 0.03623
4 183874
Fix layer boundary depth

Indicate the Number of layers (up to 20) in the model and the Boundary depth, i.e., the depth to
the top of each layer, from shallow to deep. The velocity of each layer is automatically calculated
from the travel time data by the least-squares method. When Fix layer boundary depth is
checked, velocity lines obtained by the least-squares method will cross exactly at the assigned
depth. This is illustrated in Figure 19 below.
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Figure 19: lllustration of Fix layer boundary depth. In the top figure, this parameter is enabled, forcing the slope
change of the least-squares line to occur at the assigned boundary depth. In the bottom figure, the parameter is not
enabled, and the least-squares line does not coincide with the assigned boundary layer depth.

Note that when data is imported from Pickwin, Number of layers defaults to 1. Part of the
interpretation process is assigning a reasonable number of model layers, based partly on the
calculated interval velocities, without over-interpreting the data. As you add layers, the velocity
model will increasingly approximate the interval velocities. It is generally best to enable Fix
layer boundary depth in this process. This is best illustrated by example; see the figures below.
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Figure 21: T-wo layer interpretation of data.
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Three-layer interpretation of data.
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Figure 23: Four-layer interpretation of data. As the number of layers increases, the model matches the interval
velocities to a greater and greater degree. The number of layers you assign depends on your confidence level in the
interval velocity model. This is similar to assigning layers in refraction, and as a geophysicist you must take care not

to over-interpret your data.
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6.4.4 INSERT A NEW LAYER BOUNDARY (BY MOUSE) L
Downhole seismic analysis

Data property

Setup source geometry
Setup layer boundaries

Insert a new layer boundary (by mouse) %

To insert new layer boundary, select Insert new layer boundary (by mouse) or click £ and then
click the depth at which you would like to insert the new layer.
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Figure 24: Inserting a new layer using the mouse.
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6.4.5 SET UP INTERVAL VELOCITY

Downhaole seismic analysis

Data property

Setup source geometry
Setup layer boundaries
Insert a new layer boundary (by mouse)

Setup interval velodty %

Setup interval velocity

Number of intervals calculating velocity 0K

Up Cancel

:

The interval velocities are calculated between each pair of travel times and are shown on the
velocity model view. If you wish, you may smooth the interval velocity plot by including more
travel times in the calculation of each interval velocity; this is effectively a median filter. The
more travel times included in the filter, the smoother the result. The number of travel times (or
“intervals’) included must be odd and start from 1 (“1” means that no filter is applied). Applying
a filter can be helpful in assigning layers to the model and is illustrated below.
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Figure 25: Application of a median filter to interval velocity data.
6.4.6 CALCULATE LAYER VELOCITY

Downhole seismic analysis

Data property

Setup source geometry
Setup layer boundaries
Insert a new layer boundary (by mouse)

Setup interval velodity

Calculate layer velodity b

In general, layer velocities are automatically calculated when parameters are changed. When in
doubt, select Calculate layer velocity.
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6.5 THE PSLoG MODEL MENU

Model
Show layered model Ctrl+M
Calculate static correction
Cption >

The Model menu contains functions for editing an existing velocity model.

6.5.1 SHOW LAYERED MODEL [CTRL+M]

Model

Show layered model % Ctrl+M
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Depth (ff) VP (ft/s)
0 1.98652 1
1 5.08742 1
2 903623 1
3 183874 -1
4 1

VS (ft/'s) Density (Ib/ft3) oK
37.8296 1 Cancel
§22072 1

100.603 1

126.442 -1

157.208 1

To view and edit a velocity model, select Show layered model. The density of each layer can be
set with this function. Density is used for calculating shear modulus (G) and Young’s modulus
(E), each of which can be shown in the velocity column (see Section 6.3.11, Page 73).

Hayashi/Lippus
P/N 770-00119-01

102

SeisImager/DH Manual v. 2.0

July 2024



The PSLog Module %] GEOMETRICS

Simplify your search

6.5.2 CALCULATE STATIC CORRECTION
Maodel
Show layered model Ctrl+M
Caleulate static correction %

Depth to datvm plane (m)

1a =

This option calculates a static correction for reflection analysis. Enter the depth to the datum
plane, and the static correction based on measured velocities will be provided in msec. An
example for s-wave data is shown below.

Static correction to a depth of 10.0(m])
! S-wave=137.1(msec)
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6.5.3 OPTION
Model
Show layered model Ctrl+M
Calculate static correction
Option % >
6.5.3.1 USE SAME LAYER BOUNDARIES FOR P- AND S- VELOCITY MODELS
Maodel
Cption >

Use same layer boundaries for P- and S-velocity models %

This feature forces p- and s-wave velocities to coincide. If only one profile has a velocity
boundary, it creates a boundary at the same depth in the other profile.

6.5.3.2 FIX TRAVEL TIME ON SURFACETOO0

Model
Cption >

Use same layer boundaries for P- and S-velocity models

Fix traveltime on surface to 0 %

This forces the travel time curve to go through the origin, i.e., zero time at zero depth.
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6.6 THE PSLoOG OPTIONS MENU

Cptions
Site information

Japanese

The Options menu includes data and display settings.

6.6.1 SITE INFORMATION

Cptions

Site information %

Site information

) GEOMETRICS

Simplify your search

Latitude 0

degree
Longitude 0 T
Elevation 0
Site name Site name

OK

Cancel

Site coordinates and name can be stored in an XML file. Negative latitude means southern
hemisphere and negative longitude means west of the Prime Meridian.
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6.6.2 JAPANESE

Cptions

Site information

Japanese %

The program language can be converted between English and Japanese. Obviously, this is not
recommended unless you want to use the software in Japanese and have the necessary version of
Windows. If strange symbols appear in various places, it is likely that the language is not set to
English and Windows is unable to render the program in Japanese.

6.7 THE PSLOG HELP MENU

Help
Version info. (A)

6.7.1 VERSION INFO

Click on Version info.to display the PSLog Version number:

Version information (PSLog)

" PSLog Version 4.0.0.0 0K
Jan. 19, 2023

Copyright (C) 2012 - 2023

Geometrics, Inc.

6.8 PSLoG TooL BUTTONS AND HOT KEYS

SHS BUESHE PE Y MEXL vy W

Figure 26: PSLog Tool Buttons
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PSLog includes numerous tool buttons and “hot keys”, which are detailed below. Some have
been mentioned before. You should experiment with them to understand how they work.

6.8.1 OPEN XML FILE [&]

Use this button to open an XML file generated by Pickwin. It is the same as selecting File | Open
XML file [CTRL+0O].

6.8.2 SAVE XML FILE [E']

This button saves your work as an XML file. It is the same as selecting File | Save XML file
[CTRL+S].

6.8.3 PRINT [£]

Pressing the Print button will display the Print dialog:

Printer
Mame: HP DeskJet 2700 series Properties...
Status: Ready

Type: HP D 2700 seres PCL-3
Where:  USBO

Comment: [ Print tofile
Prirt range Copies

f+ Al Number of copies: m
(" Pages from: |1 to:

s o2 58 T
Ok | Cancel

Choose your print preferences and press OK; whatever is on the display will be printed. This is
the same as selecting File | Print.
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6.8.4
KEeY [SHIFT+T]
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ENLARGE WAVEFORM AMPLITUDE TooL ButTon [ ] ano HoT

The “Enlarge waveform amplitude” tool button increases the amplitude of all of the traces on the
display. You may also use the keyboard shortcut [Shifi+T].

Traveltime (ms)

Welocity (ft/s)

0 100 200 0 50 100 150 200
0 -~ R Rl S o
|37 Ftic We=3T
A i
2.0ft We=E2
B2ft's
il
5
— 5 5.1ft W==100
100t's
10 2.0ft_ | V==128
126ft/s
£ 15 T
£
o
[h)
]
1847t | V==15T
20
ET 15T7its
25
30
—{— S-wave
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6.8.5 REDUCE WAVEFORM AMPLITUDE TOOL BUTTON [.]AND HoT KEY
[SHIFT+]

The “Reduce waveform amplitude” tool button decreases the amplitude of all of the traces on the
display. You may also use the keyboard shortcut [Shifi+<].

o Traveltime (ms) @ Velocity (ft/s) @

0 100 200 0 a0 100 150 200
’ W==1T
2.0ft We=E2
; 5Aft | v==100
10 5.0ft V=128
£ 15
&
18.4ft | v==15T
20
15Tft's
25
3a
—— owave
6.8.6 REDUCE HORIZONTAL SCALE ToOL BUTTON [€5] AND HOT KEY [«]

The “Reduce horizontal scale” tool button decreases the length of the horizontal (time) axis. The
left-arrow key («) on the keyboard accomplishes the same thing.
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Traveltime (ms) @ Velocity (ft/s) @
/

0 100 200 0 a0 100 150 200
0 b
. 2.0ft_ | 2.0ft We=E2
B2fti= Iz
3
SAft__| 5t Ve=100
— 10ft's 100ftis
10 5.0ft V=123
128ftis
= 15
z
i
L.
AR, We=18T
20 &
15750 15Tits
25
30
—— S wave
6.8.7 ENLARGE HORIZONTAL SCALE TooL BUTTON [<#] AND HOT KEY
[—]

The “Enlarge horizontal scale” tool button increases the length of the horizontal (time) axis. The
right-arrow key (—) on the keyboard accomplishes the same thing.
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@ Traveltime (ms) @ Velocity (ft/s) @

0 100 200 0 50 100 150 200
0 ‘v‘\r—'._-_
ITi's W==27
Vs=82
BZftis
i V==100
10 _ve=tam
E 15
a
Ve=157
20
25
30
—0— S-wave
6.8.8 ENLARGE VERTICAL SCALE TooL BUTTON [.] AND HoT KeY [T]

The “Enlarge vertical scale” tool button increases the length of the vertical (depth) axis. Pressing
the up-arrow key (1) on the keyboard accomplishes the same thing.
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@ Traveltime {ms) @ Velocity (ft/s) @

0 100 200 0 50 100 150 200
0 '.:“.-_.‘_'_
‘f( V=37
ITiLs - e, :
2 0ft 200t |vs=g2
5
510t st |vs=100
gy Ty
S
il
201t 20ft  |vs=tz3
10 -
-
128t
15 e
= AR
= e
a
: WY
a
18.4ft ] 1gaft |ve=ieT
20 il A
PR i 157fYs
25
30

—D— Swave

Reduce Vertical Scale Tool Button [.] and Hot Key [V]

The “Reduce vertical scale” tool button decreases the length of the vertical (depth) axis. Pressing
the down-arrow key (¥) on the keyboard accomplishes the same thing.
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0
0
:.
10
£
£
2 15
[iE]
[
20
25
30
6.8.9

Traveltime (ms)

O

Welocity (ft/s)

) GEOMETRICS
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100 200 0 50 100 150 200

ITit's =
B2ftis 200 ]
100fts —
o Y oy S

128fti=
15.4fte
ETit's
—D— S_wave

SHow P-WAVE LOGGING TOOL BUTTON [.]

Pressing the “Show p-wave logging” button displays the p-wave model:
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@ Welocity(m/sec) @

o s00 1000 1500 2000 2500 3000
o
T e "
5.0m Vp=1885
VWe=2T2
v=0.43
30 =1800
G=122MFa
E=138MPa
50.0m |Vp=1738
&0 We=414
v=0.47
r=1500
G=126MFa
o) E=358MFa
120
E 150
=
=
[:}]
[
170.0m | Vp=1T42
180 Vs=E25
v=0.45
r=2000
G=L01MFa
210 E=1525MPa
240
270
300
(e P ave
6.8.10 SHOW s-WAVE LOGGING TooL BUTTON [.]
Pressing the “Show s-wave logging” button displays the s-wave model:
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@ Welocity(m/sec) @

0 S00 1000 1500 2000 2500 3000
il
Arsd 4D
5.0m Vp=1685
Ve=IT2
w=0.43
30 r=1800
G=133MFs
E=336MF3
£00m |Vp=1738
60 V=414
v=0.47
b =1200
G=125MFs
o0 E=558MFa
120
£ =0
i
=
[ E]
o
170.0m | Vp=1742
180 V==EZ5
w= 45
r=2000
G=E51MPa
210 E=1533MF=
240
270
300

Note: Both models can be displayed simultaneously by activating both the P and $ buttons:
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@ Traveltime(msec) Velocity{m/sec) G
0 100 200 300 400 500 600 oo o 1000 1500 2000 2500 3000
b s
2.0m 50m | vp=1635
o N Ve=272
1§54mis  272mis 1654mJs. v=0.43
30
N r=1800
“'H G=133MFa
1&& 50.0m — 50.0m |Vp=1738
60 Vs=414
o ! v=0.AT
g -
%0 % G=326MPa
E=S58MPa
1738ms| 414mis. ifsmis
120 g X
E %\
= 150
o
5
g ] N :
170.0m 170.0m | Vp=1742
160
Vs=525
V=045
=2000
210 G=551MPa
E=1565MPa
o
1T4imis 225mis =1
240 W % —
270 X
%
- | E&

e Powave
—Lp— 5_wave

6.8.11 SHow TRAVEL TIME CURVES TooL BUTTON [ 7]

Pressing the “Show travel time curves” button will toggle the travel time curve display to the left
of the velocity model:
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Velocity(m/sec) @

1000 1500 2000 2500 3000

)

@ Traveltime(msec)

o 100 200 300 400 S00 800 Too o

198m/s.

50m | vp=igss
V=272
v=0.48

Z72mis =1800

N

30

G=133MPa
E=336MFa

20.0m |ve=t728

60 V=414

w047
=1500
G=I20MFa

a0 E=g58MFa

414mis

120 %

150 §

Depth(m)

170.0m 170.0m | Vp=1742

180 Vs=525

v=0.45
=2000
G=551MP

210 E=1538MF3

825mis
240

300 x

6.8.12 SHow VELOCITY MODEL TOOL BUTTON [“"S ]

Pressing the “Show velocity model” will toggle the velocity model(s). In the below figure it has
been toggled off, and all that is displayed is the travel time curve.
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@ Traveltime{msec) @

0 100 200 300 400 500 &00 To0
0 o
158m/s rzddn
5.Dm Vp=1G85
We=2T2
L w=0.45
30 Time =1200
G=113MPa
E=355MPa
20.0m | vp=1728
&0 We=414
w=0.47
=150
G=128MPa
o) E=258MPa
41d4mis
120
E 150
=
E=2
@
[
170.0m | Vp=1T42
180 Vs=525
w=0.45
=200
G=E51MPa
210 E=1555MPa
240
270
300 L
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6.8.13 SHow VELOCITY USING Mouse TooL BUTTON [#]

Pressing the “Show velocity using mouse” button enters a mode in which you can click and drag
the mouse on the waveform plot and the velocity of the line you draw will be displayed:

VYelocity = 160.555481
@ Traveltime [ms @ Velocity (m/s) @

0 S0 100 150 200

:

/=100

(=1

B

Depth (m)

/=157

2 oo

30

—0— S-wave 'i

6.8.14 INSERT A NEW LAYER BOUNDARY TooL BuTTon [E]

You may insert a layer boundary into the model by pressing the L button and then left-clicking
on the velocity model. You may move the layer by dragging it. The least-squares travel time curve
will be updated automatically.

6.8.15 ExIT EDIT MoDE TooL BuTToN [X]

Whenever you press the ., ., or [ buttons, you have entered an “edit” mode. You can
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ascertain whether you are in an edit mode by looking at the ® button. If it is illuminated, you are

in edit mode. If it is not illuminated (“* ), then you are not. To exit the edit mode, press b 4

Note: If you are in an edit mode, you may also exit by simply pressing . . or B 4 second
time.

6.8.16 SELECT LAYER BOUNDARY TooL BuTToN [ % ]
Delete any boundary by pressing (¢ and then left-clicking on the boundary and pressing the

Delete key or by selecting Edit | Delete.

6.8.17 WIGGLE TRACE TooL BuTToN [ %]

The “Wiggle trace” tool button displays the waveform data in the form of a simple wiggle trace,
with no shading of peaks or trough. An example is shown below:

@ Traveltime (ms) @ Velocity (m/s) @

0 100 200 0 50 100 150 200
0 iy
RS .j e —
-—X: 2 <: 2.0m __| 2.0m W==EZ
EZmis EZmp's
E et Y
X‘ROOOOO:— Eim__| Eim | Vs=100
100mis o R e 100mis
P Vot
10 ' 3.0m 3.0m_ |ve=t20
130mis E TS
e ————
P e 11,4 am |ve=120
—_ 20mis o 20m
E 5
= XC
= mc‘;q:-_—_—_
a S
=) & Tm B.7m |vs=153
20 e
1 53rr.-';D<>O<:>c 153mis
= A
30

—O— S-wave
Figure 27: Example of simple wiggle trace display.
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6.8.18 WIGGLE TRACE (+ SIDE SHADED) TOOL BUTTON [#/]

This button shades in the positive peaks of the waveform:

o Traveltime (ms) @ Velocity (m/s) @

0 50 100 150 200

2.0m __| 2.0m We=EZ
E2nyi's.
E.im__} E.im We=100
100my's:
10 8.0m T 8.0m __ | V=130
4m 4m | Vs=120
— 20 20,
E s,
S E.7m 6.7m | Vs=153
20 -
'53rr.-'59€5@&4 153mis
sl
25 -,
E‘B’@
30
—0— S-wave
Figure 28: Example of wiggle trace display with positive excursions shaded.
6.8.19 WIGGLE TRACE (- SIDE SHADED) TooL BUTTON [#¥]

Finally, pressing ¥ will shade the negative excursions:
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@ Traveltime (ms) @ Velocity (m/s) G—

0 100 200 0 50 100 150 200
0 (wv —
—3Tmis /s .j mis V=37
Yl . 2.0m 2.0m Vs=82
B2mis ‘J.P@v__ T B2my's .
N xkcpi Pq‘; Eim__] 5.1m W==100
1 100m/'s
b
10 T
1dm | V==120
p— 120m's{
E s
8 168.7m | V=153
20
183ms
25
30
—{O— S-wave
Figure 29: Example of wiggle trace display with negative excursions shaded.
6.8.20 SHow WAVEFORM TooL BUTTON [ ¥ ]

The “Show waveform” button toggles the waveform display on/off:
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6.9 OTHER OPERATIONS USING A MOUSE

6.9.1 MOoOVE LAYER BOUNDARY

Existing layer boundaries be moved with the mouse. Simply left-click on the boundary and drag
to the desired level. The appropriate least-squares travel time segment will be updated
automatically.

6.9.2 MoVE TEXT LABEL

Some text labels can be moved with the mouse. Left-click on the label to highlight it, then drag it
to the desired position.
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APPENDIX: A. DATA ACQUISITION AND FIRST BREAK PICKING

There are many source-receiver configurations and data acquisition methodologies that can be
used for downhole seismic data acquisition. Pickwin and PSLog are very general and can
accommodate nearly any configuration or methodology. Several of the most common are
discussed in the following sections.

First, a word on nomenclature. The term “receiver”, in this context, can mean a single
hydrophone (for measuring p-waves in a water-filled hole), or more commonly, one or more
geophones at a common depth. For instance, a common two-receiver borehole geophone
(“double” in our nomenclature) may contain four components: two orthogonal horizontal (s-
wave) geophones at one depth and two orthogonal horizontal geophones at another depth:
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} «—Recerver #1

oo (-

Receiver spacing —»

A

} «—Receiver #2

() go

Receiver increment in borehole

Figure A-1: Common two-receiver, two-component borehole geophone assembly.

This is the most common configuration of a “‘cone penetrometer”, a tool containing geophones
that is pushed into the ground when a borehole is unavailable Method D, Appendix: A.4, Page A-
19).

Another common type of borehole geophone assembly is the tri-axial geophone, which contains
three orthogonal geophones or components: V, Hi, and H». In this configuration, the three
geophones are commonly clustered closely together, and the receiver spacing is generally
considered to be zero.
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Figure A-2: Tri-axial geophone assembly.
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Appendix: A.1 Method A: p-wave data using a multi-channel hydrophone
array

If a borehole is filled with water, then using a multi-channel hydrophone array is the easiest way to obtain downhole
p-wave data (Figure A-3). This data acquisition method results in one waveform data file (generally 12 or 24 traces)
for each shot (Figure A-4). The processing flow is very simple and is illustrated in Figure A-5.

p-wave

\
X Particle motion
\ Parallel to pfopagation direction
\
\
\
\
\\
\\
\\\ > o
- _\L/

Figure A-3: p-wave data acquisition using a multi-channel, multi-depth hydrophone array (Method A).
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Figure A-4: Schematic of p-wave data obtained by multi-channel hydrophone array (Method A). Analysis uses a single
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DR

Pickwin

Waveform data file (p)

Open waveform file
File | Open waveform (SEG2) file

Set up receiver depth and increment
Edit/Display | Edit source/receiver locations

Pick first-arrivals
Pick first-arrivals | Pick first breaks

Show travel time curve with PSLog
Downhole seismic analysis | Show downhole velocity curve
<launches PSLog>

PSLog

Travel time curve

Figure A-5: Processing flow of p-wave data obtained by multi-channel hydrophone array (Method A). Up to and
including the picking of first arrivals, it is identical to the processing of a single refraction shot.

A-6
Hayashi/Lippus SeisImager/DH Manual v. 2.0
P/N 770-00119-01

July 2024



Data acquisition and first break picking %} GEOMETRICS
<

Simplify your search

Appendix: A.2 Method B: p-wave data using a single-channel vertical
geophone

If the borehole is not filled with water, the geophone assembly must be fixed to the borehole wall
by a clamp (Figure A-6). A borehole geophone with clamp generally has three orthogonal
components (Hi, H» [for s-waves], and V [for p-waves]) — see Figure A-2 — and data acquisition
must be done at each depth individually. After each set of hammer swings (stacks), the geophone
assembly must be unclamped, lowered or raised to the next level, and re-clamped.

In this section, we will consider only the vertical component, because we are measuring p-waves
only. As such, Figure A-6 shows only a single vertical geophone to avoid confusion.

Precise shot time is key in this configuration. It is therefore recommended that a separate
geophone be placed on the ground surface and used for monitoring the shot time. Data
acquisition results in a single waveform file (containing, in this case, a single p-wave waveform
along with the monitor trace) for each shot, as illustrated in Figure A-7 (only the p-wave traces
are shown). In the analysis, Pickwin opens all the files at once, extracts the needed traces,
displays them as a common shot gather, and picks the first arrivals. The processing flow is shown

in Figure A-8.
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Particle motion
parallel to propagation direction

Must be fixed <« Vertical geophone
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Figure A-6: p-wave data acquisition using a single-channel receiver, in this case a clamped vertical geophone (Method

B).
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Measurement

Waveform data file for
2nd depth.

Waveform data file for 1st
depth. /\/

Measurement

Measurement

Measurement

“ &

-

Measurement

=

%

Measurement

¢

Figure A-7: p-wave data obtained by single-channel vertical receiver, in this case a clamped vertical geophone
(Method B). Analysis uses one waveform file containing a single trace for each shot.
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Pickwin Waveform data file

(P: Depth = 0m)

Waveform data file
(P: Depth = 1m)

Waveform data file
(P: Depth = 2m)

Open waveform files and set up receiver depth and configuration
Downhole seismic analysis | Make downhole group (file list)
Set parameters as shown in dialog box in Error! Reference

source not found. (Beginning receiver depth and Receiver

)

Select two components (X and Y)
Downhole seismic analysis | Setup channel components
(Error! Reference source not found.)

________________________________________________________________________

Save waveform data as a common shot file (optional)
File | Save waveform (SEG2) file

¢ Edited common-shot
Pick first arrivals waveform data file
Pick first-arrivals | Pick first breaks

\l/
Show travel time curve with PSLog
Downhole seismic analysis | Show downhole velocity curve
<launches PSLog>

PSLog

Travel time curve

Figure A-8: Processing flow of p-wave data obtained for single-channel receiver (Method B).
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— Survey geometry
' Llultiple receivers with single shot
+ Single receiver with multiple shots
" Double receiver with multiple shots
Receiver spacing Il— m
" OYO suspension logger (P)

" OYO suspension logger (8)

(]9

— Geometry

Beginming receiver depth I 0 m
Receiver increment I 1 m

{enter a negative value to decrement)

[T Use information in file

— Source
[ Analyze opposite direction shots together

Start with & Left
€ Right
{ Wertical

r Eoth opposite direction shots for each depth are
included in one file

[T Analvze P-Wave and 5-Wave data together

Cancel
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D}

I
Mumber of channels for 7 Apl Bl
analysi D
S o Cancel
Up
Channel for X 1 D
oW
Up
Channel for ¥ 2
Diowmn
e |
Diowmn
— Mlomitor and static shaft
U ] Left shot Right shot Vertiral shot
se rmortor
Up Up Up
Channe] romber 4' 4' 4'
Down Down Down
Static shift (msec) I 1] I 0 I 0
— 2nd roorator
U ] Left shot Right shot Vertical shot
se rmonitor
Up Up Up
Channel noraber 4' 4' 4'
Do Diowmn Do
(Channe] nurbers start at 0)
Figure A-10: Channel components for Method B.
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Appendix: A.3 Method C: s-wave data using a single two-component (two-
channel) horizontal (s-wave) geophone

Shear-waves cannot propagate in water (or air) and horizontal (“shear-wave”) geophones must be
fixed to the borehole by a wall clamp for data acquisition (Figure A-11).

Note: This is a different reason from the one requiring the clamping of the vertical (p-wave)
geophone in Method B. p-waves do travel through water and air; a p-wave phone is clamped for
seismic coupling purposes, not because of propagation limitations.

As above (Method B), precise shot time is a key in this configuration, and it is recommended that
a separate geophone be fixed on the ground surface near or on the plank and used for monitoring
the shot time.

A “shear beam” (such as a railroad tie) coupled with a sledgehammer is a common form of s-
wave energy source.

Note: Railroad ties can be purchased at landscape supply outlets. They can endure many impacts
because they are impregnated with creosote. A standard 6x6 or 8x8 purchased at a lumber
company will splinter badly after a few strikes. A railroad tie is therefore highly recommended.

It is strongly recommended that you strike both ends of the shear beam so that waveform traces
with opposite polarity can be observed. Data acquisition results in many waveform files as
shown in Figure A-12. At each depth, one waveform file containing two orthogonal horizontal
components (H; and H») and the monitor trace are obtained. In the analysis, Pickwin opens all
files at once and extracts the intended traces. Polarization is applied to the two horizontal
components and the two traces are rotated in the direction of particle motion. The processing
flow is shown in Figure A-13.
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Figure A-11: Acquisition of s-wave data using a single two-component (channel) horizontal (s-wave) geophone

Method C).
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Waveform data file for
1st depth (Left strike)

Waveform data file for
1st depth (Right strike)

Waveform data file for
2nd depth (Left strike)

Waveform data file for
2nd depth (Right strike)

7)) GEOMETRICS

Simplify your search

X component

component

X component

component

X component

Y component

X component

Y component

——— e = e

X component

Y component

X component

Y component

Figure A-12: s-wave data obtained by a two-component geophone (Method C). In this case, a separate file containing
H; and H; (plus the monitor geophone — not shown) is acquired for every strike of the hammer.
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Pickwin

Waveform data file
(S: Left Depth = Om)

Waveform data file
(S: Left Depth = 1m)

Waveform data file
(S: Left Depth = 2m)

Waveform data file
(S: Right Depth = 0m)

Waveform data file
(S: Right Depth = 1m)

Waveform data file
(S: Right Depth = 2m)

Open waveform files and setup receiver depth and configuration
Downhole seismic analysis | Make downhole group (file list)
Set parameters as shown in dialog box in Figure 17 (Beginning
receiver depth and Receiver increment may be different).

v

Select two components (X and Y)

Downhole seismic analysis | Setup channel components
(Figure 18)

\

Polarization
Downhole seismic analysis | Polarization

Save waveform data as a common shot file
File | Save waveform (SEG?2) file

Common shot waveform
data file (left and right)

Pick first arrivals
Pick first-arrivals | Pick first breaks

\2

Show travel time curve with PSLog
Downhole seismic analysis | Show downhole velocity curve
<launches PSLog>

I
A4

Travel time curve

PSLog

Figure A-13: Processing flow for s-wave data obtained by a two-component geophone (Method C, analyzing left-and
right-striking data together).
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— Survey geometry
€ Llultiple receivers with single shot
&+ Single receiver with multiple shots
" Double receiver with multiple shots
Receiver spacing ll— m
" OYO suspension logger (F)

7 OYO suspension logger (8)

OK

— Geometry

Beginning receiver depth I 0 m
Beceiver increment I 1 m

{enter anegative value to decrement)

[T Use information in file

— Source
¥ Analvze opposite direction shots together

Startwith & Left
" Right
" Wertical

r Eoth opposite ditection shots for each depth are
included in one file

[ Analyze P-Wave and 5-Wave data together

Cancel
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Figure A-14: Geometry parameters for Method C.
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Up
MNumber of channels for Al
2
analysis Down |
Up
Channel for X 2
Down

Channel for Y 4

QK

Cancel

— Monitor and static shift

-u _ Left shot Right shot Vertical shot
=2 momitor
Up Up Up
Channel number 4' 4' 4'
Down | Down | Down |
Static shift (msec) I 0 I 1] I 0
— 2nd monitor
U . Left zhot Right zhot Vertical zhot
ze momitor
Up Up Up
Channel number 4' 4' 4'
Down | Down | Down |
(Channel numbers start at ()
Figure A-15: Channel components for Method C.
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Appendix: A.4 Method D: s-wave data acquisition using a cone penetrometer
(strike in opposite directions)

A downhole seismic test can be performed without a borehole using a cone penetrating probe, or
“cone penetrometer”. A downhole seismic test using a cone penetrometer is called a “seismic
cone test”. One or two sets of orthogonal horizontal geophones are installed in the probe.
Analysis using a cone penetrometer with one set of geophones is the same as Method B or
Method C. It is recommended that a separate geophone is fixed on the ground surface and used
for monitoring the shot time. If the cone penetrometer has two sets of geophones (Figure A-16: s-
wave data acquisition using a two-channel receiver (Method D, strike in opposite directions).), travel time can
be obtained as the difference of the first arrival times. Travel times can be precisely determined,
and accurate shot time is not needed so that the geophone for shot-time monitoring is not
necessary.
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Figure A-16: s-wave data acquisition using a two-channel receiver (Method D, strike in opposite
directions).
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A waveform data file
for 2nd depth (left)

Waveform data files
for 2nd depth (right)

7)) GEOMETRICS
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' Measurement

Shallower receiver
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Shallower recelver
@Deep&r recelver

' Measurement
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Deeper receiver

Shallower receiver
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Simplify your search

Figure A-17: Acquisition of s-wave data using a cone penetrometer (Method D, strike in opposite directions).

The processing flow is shown in Figure A-18 below:
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Pickwin
A waveform d=a file A waveform daa file
(& - Left : Depth =0,1m) (& - right : Depth =(m)
A waveform d=z file A waveform d=a fils
I S SIS ] (8- right : Depth =1m)
A waveform daa file A waveform d=z file
(8 : Left: Depth =2 3m) (& - right - Depth =2m)
k|
Open waveform files and setup recerver desth (zpacng)
Downhels Make file lizt
Select "Doublereceivers and multiple shots™
Checkon "Armahze oppositesowce directionfiles together ™
Zelect four componentz (7 and Y by shallower and desper)
Dovmkels Seup component
Common shot gzather
1 Secroll common shot zather by
Pick first arrivals P| Avw
Pick firzt arrivals, Pick fivst breaks E
Show fravekmme curve by PELog
Downkols Downhole seizmic analysiz <lawicke: Pilog>
PSLog v

Traveltime curve

Figure A-18: Processing flow of cone penetrometer data (Method D).
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Set up downhele survey gecmetry

— Survey geometry
{ Liultiple receivers with single shot
" Single receiver with multiple shots
@+ Double receiver with multiple shots
Eeceiver spacing Il— m
" OYO suspension logger (P)

" OYO suspension logger (5)

0K

—Geometry

Beginning receiver depth I 1 il
Eeceiver increment I 2 m

{enter anegative value to decrement)

[ Use information in file

— Source
¥ Analyze opposite direction shots together

Start with * Left
" Right
 Vertical
r Both opposite direction shots for each depth are

mcluded in one file

[T Analyze P-Wave and 3-Wave data together

Cancel
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Figure A-19: Geometry parameters for Method D.
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Set up channel components

Up
Channsl number

Static shift (msec) I 0 I 1] I 0

U
Number of channsls for 3 _Up | -
i -
Shallower receiver Deeper receiver
Up Up
Channel for X 0 2
Down Down
Up Up
Channel for ¥ 1 3
Down Down
e |
Down |
— Monitor and static shift
Left shot Right shot Vertical shot

Up

— 2nd monitor
U ] Left zhot Right zhot Vertical zhot
s2 mottor
Up Up Up
Channel number 4' Al Al
Down | Down | Down |
(Channel numbers start at ()
Figure A-20: Channel components for Method D.
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Appendix: A.5 Method E: OYO Suspension (P)

p-waveform data obtained by OYO Suspension can be processed by SeisImager/DH. Source-
receiver geometry is similar to the configuration described in Method D, except that the source is
placed beneath the vertical geophones.

Appendix: A.6 Method F: OYO Suspension (S)

s-waveform data obtained by OYO suspension can also be processed by SeisImager/DH. Again,
source-receiver geometry is similar to the configuration described in Method D, except that the
source is placed beneath the horizontal geophones.
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APPENDIX: B. OPTIONAL ACQUISITION AND ANALYSIS METHOD
USING A TRIGGER MONITOR

In Methods B and C, waveforms at each depth must be acquired separately and the shot time
must be very accurate. The accuracy of the trigger depends on the seismograph. The trigger may
not be accurate enough in some seismographs. To confirm an accurate shot time, the use of a
trigger monitor receiver can be effective. The trigger monitor geophone is connected to a channel
of the seismograph and pre-trigger data must be recorded. The configuration of the trigger
monitor geophone along with an example of a short record are shown in Figure B-1. Analysis
using the trigger monitor receiver is described later in Section Appendix: F.1, Page F-1.

B-1
Hayashi/Lippus SeisImager/DH Manual v. 2.0
P/N 770-00119-01 July 2024



Optional acquisition and analysis method Using a trigger monitor

GEOMETRICS

Simplify your search

DR

Geophone for monitor

Horizontal two-component

sensor

Saurce= 00m Time (msec)

. W/\Vm\/«\/ﬁ\v/\f\ﬂ/vx)lelmdxg
5 . I — N o~ L | Horizontal (X
£ A \ T~ —— Horizontal (Y

: ”A&fﬁ arrival Monitor

01092
Monitor must be identical
Sarce= 00m W (sec)
Vertical

0 o otk LT
i Horizontal (X)
g 1 NN A~ ] - L
: /\ n/\ Horizontal (Y)
E 2 /\\Jﬂu—\—F\/—N‘ {
5 A Firstlarrival Monitor

: N T

Soeiz2sg2

Figure B-1: Configuration of trigger monitor receiver and example of a shot record (vertical component

not shown in schematic).
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APPENDIX: C.  MANUAL POLARIZATION

It is generally difficult to set the direction of the horizontal geophones in the borehole during the
data acquisition of s-waves except when using a seismic cone penetrometer. Therefore, two
orthogonal horizontal receivers are used for data acquisition and two traces are rotated in
processing so that the direction parallel to the shot is obtained. This processing step is called
“Polarization”. As it is difficult to know the directions of the geophone axes in the borehole,
SeisImager/DH guesses the angle of direction by the following procedure:

1) Plot the particle motion from two orthogonal waveform traces.

2) Calculate a straight line passing through the origin using the least-squares method.

3) If there are waveforms for two opposing sources (left-and right-striking), both waveform
directions can be handled together.

Figure C-1 shows an example of particle motion. With the default setting, SeisImager/DH
obtains the rotation angle automatically by the least-squares method. Sometimes, the appropriate
rotation angle cannot be automatically obtained. In this case, SeisImager/DH can also be used to
determine the rotation angle manually.
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Figure C-1: Example of particle motion.
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APPENDIX: D. BASIC PROCESSING FLOW

Appendix: D.1 Method A: p-wave data using a multi-channel hydrophone
array

1) Select Downhole seismic analysis | Make downhole group (file list).

Downhole seismic analysis (0
Make downhole group (file list) %

Make downhole group (file list: select a folder)

Set up channel components

Polarization ¥
View »
Batch processing >

Show downhole velocity curve <launches PSLog>
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D}

2) Select a single file.

N i « [Downhole » Downhole W Q0 2 Search Downhole
Organize « Mew folder =~ 1 @
A Name Date modified Type Size "
D sxck2401.5g2 5/4/2023 11:52 AM SG2 File 19 KB
D sck2402.5g2 5/4/2023 11:52 AM 52 File I,\\’ 19 KE
D mck2403.5g2 5/4/2023 11:52 AM 5G2 File 19 KE
& e . - e e e PR — P N
v £ >
File name: || v‘ Segd file(*.sg2) ~
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D}

3) Select Multiple receivers with single shot and setup Beginning receiver depth and Receiver

increment.

Set up downhole survey geometry

— Survey geometry
€ Llultiple receivers with single shot
&+ Single receiver with multiple shots
" Double receiver with multiple shots
Receiver spacing ll— m
" OYO suspension logger (F)

7 OYO suspension logger (8)

OK

— Geometry

Beginning receiver depth I 0 m
Eeceiver increment I 2 m

{enter anegative value to decrement)

[T Use information in file

— Source
[” Analvze opposite direction shots together

Statwith @ Left
" Right
" Wertical

r Both opposite direction shots for each depth are
mcluded in one file

[ Analyze P-wave data together
[

Cancel

4) The waveform data will be displayed.
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m
m
0
®
@ = —
0
@
0

Depth (m)
g

P eanpiesg2

5) Pick first arrivals by selecting Pick first arrivals | Pick first breaks manually or Pick first
arrivals | Pick first breaks automatically.

Pick first arrivals ()
Pick first breaks automatically
Pick first breaks manually

Delete all picks
Linear velocity line
Delete all velocity lines

Show traveltime curve <launches Plotrefa>

Downhole seismic analysis <launches P5Log=
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Crev nuber=0 Tirme (sec)

883888885 o

g

Depth (m)

BEBEBEEBEBEEEE

P eanplesg2

6) Select Downhole seismic analysis | Show downhole velocity curve <launches PSLog> to
show the travel time curve.

Downhole seismic analysis (D]
Make downhele group (file list)
Make downhele group (file list: select a folder)

Set up channel components

Polarization -]
View »
Batch processing *
Show downhole velocity curve <launches PSLog= I}

7) Enter Source offset and Elevation difference (see Section 6.4.2, Page 93, for details).

D-5
Hayashi/Lippus SeisImager/DH Manual v. 2.0
P/N 770-00119-01 July 2024



Basic processing flow

Source and borehole geometry

) GEOMETRICS

Simplify your search

D}

Source offset=

Elevation difference (Es-Eg) =

Borehole

0K
10 m Cancel
0 m
Source
— Es

8) Select p- or s-wave.

Logging property

() Powave

(®) S-wave

Ok

Cancel

A travel time curve and a velocity model are shown by PSLog.
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9) Edit first arrival picks and click the red star *| in Pickwin, and the travel time curve and
velocity model will be automatically updated.

Pickwin -

= 3 —
| B % | £S untitled - PSLog(SeisImager)

Option(0) _ Help(H)

I File(F) Edit(E) View(V) Pick frst arrivals (P) Group (File list)(G) Module Surface wave analysis (5) Downhole (D)

FAOE AR

File Edit View Downhole seismic Help

DL =g? esul P

5 [T R || o 1B 2| A | o | o | [z5 W o [Fo| 0[S (& | [ Number of log - 1

[rer——

0 00 pear orsg o e e

Frmas Mumber of dafa = 2
0 o

@

010 20 30 40 50 6 70 20 50 10110 20130 AT T TG VO O 200 400 60200 1000 1200 14D 1600 1900 2000 2200 2600

vesgamses

)

N

| &=

I

VI

H o

\
51

Depthimy

=

LT

=10

« [

AN ZZ AR SR AR

NN

-1

Pick first arrival _[time=35.2ms:|dist. =91.85n [46:amp.—-14.940[P_sxample.sg2 Ready

A=:521 | ZFH: 588 | K FE(KE) |

10) Calculation of interval velocity can be changed by selecting Downhole seismic analysis |
Setup interval velocity.
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Data property
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Setup layer boundaries
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11) Set the Number of intervals calculating velocity.

Setup interval velocity

7% GEOMETRICS

Number of intervals caleulating velocity

Down

0K

Cancel

Simplify your search

Increasing the number makes the interval velocity curve smoother (see Section 6.4.5, Page 99,

for details).

Trawltime(imsec)

Velaity(misec)
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DR

12) At first, a one-layer model is assumed, and the least-squares velocity is shown. To increase
the number of layers, select Setup layer boundaries.

Downheole seismic analysis
Data property
Setup source gecmetry
Setup layer boundaries L,\,

Insert a new layer boundary (by mouse)

Setup interval velocity

Calculate layer velocity

13) Edit Number of layers and setup Boundary depth (see Section 6.4.3, Page 94, for details).

Setup layer boundary

Up QK
Number of layers = 4
Down Cancel
Boundary depth (m)

1 3

2 130

3110

Fix layer boundary depth
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The updated travel time curve and velocity model will be displayed.
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14) At the end of the analysis, save the list of waveform files, source-receiver configuration and
first arrivals into an XML file with Pickwin, and save travel time curves and layer velocities

into another XML file with PSLog.

In Pickwin, use File | Group (File list) | Save file list (XML) to save the XML file. Extension

must be .xm/.

File (F)
Open waveform (SEG2) file(O]...
Save waveform (SEG2) file(s)...
Save waveform (SEG2) file as(A)..

Open McSeis-3 file
Open OYO 160MX (SEGT) file
Open synthetic waveform (.8hd] file

Open pick file
Save pick file

Print window display (P]...
Print preview (V)
Page setup (R]...

Group (File list) (@)
Options
Recent files

Exit (¥)

Ctrl+0
Ctrl+5

Ctrl+P

Make file list

Make file list(select a folder)

Open file list

Sawve file list(text)

Save file list(XML)

Show file list{) Ctrl+ GL\X’

Set up geometry

Edit »

Atom,/McSEIS-MT{Meo) ¥

In PSLog, use File | Save XML file or Save XML file as to save the XML file. Extension must

be .xml.

Hayashi/Lippus
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Basic processing flow GEOMETRICS
@ Sg)lify your search
File
Mew Ctrl+M
Open XML file... Ctrl+0
Save XML file Ctrl+5
Save XML file As... I}
Options ¥
Print... Ctrl+P
Print Preview
Print Setup...
Exit
D-13
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Basic processing flow

) GEOMETRICS

- Simplify your search

Appendix: D.2 Method B: p-wave data using a single-channel receiver
1) In Pickwin, select Downhole seismic analysis | Make downhole group (file list).

Downhole seismic analysis ()
Make downhole group (file list)
Make downhole group (file list: select a folder)

Set up channel components

Polarization *
View »
Batch processing b

Show downhole velocity curve <launches PSLog»

2) Select all files to be processed.

i <« Downhole » Downhole v | 0 &2 Search Downhole
Organize « Mew folder -~ @ @
A MName Date modified Type Size "
D seck2448.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2449.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2450.s92 5/4/2023 11:52 AM SG2 File 19 KB
D sxck2451.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sck2452.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2453.592 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2454.592 5/4/2023 11:52 AM SG2 File 19 KB
D sxck2455.592 5/4/2023 11:52 AM SG2 File 19 KB
D sxck2456.592 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2457.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2458.592 5/4/2023 11:52 AM SG2 File 19KB|
W >
File name: | "sxck2458.592" "seck2401.5g92" "sxck2402.5g2" "sxck ~ ‘ Segd file(*.sg) h
D-14
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Basic processing flow

3) Setup Beginning receiver depth and Receiver increment.

Select Single receiver with multiple shots. Uncheck any other check boxes.

Set up downheole survey geometry

) GEOMETRICS

Simplify your search

D}

— Survey geometry
{ Liultiple receivers with single shot
@+ Single receiver with multiple shots
" Double receiver with multiple shots
Receiver spacing Il— m
" OYO suspension logger (F)

" OYO suspension logger (5)

Ok

—Geometry

Beginning receiver depth I 0 il
Eeceiver increment I 2 m

{enter anegative value to decrement)

[ Use information in file

— Source
[” Analyze opposite direction shots together

Start with % Left
" Right
 Vertical
r Eoth opposite direction shots for each depth are

mchided 1 one file

[T Analyze Powave data together
M

Cancel

D-15
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Basic processing flow @ GEOMETRICS

Simplify your search

If data acquisition proceeds from the top to the bottom of the borehole, set Beginning receiver
depth to the shallowest depth and a positive value to Receiver increment.

Geometry

Beginning receiver depth | 0 m
Eeceiver increment | 2 m

(enter anegative value to decrement)

If data acquisition proceeds from the bottom to the top of the borehole, set Beginning receiver
depth to the deepest depth and a negative value to Receiver increment.

Geometry
Beginning receiver depth | 20 m
Eecetver increment 2 m
(enter anegative value to decrement)
-
D-16
Hayashi/Lippus SeisImager/DH Manual v. 2.0

P/N 770-00119-01 July 2024



Basic processing flow ﬂ GEOMETRICS

Simplify your search

D}

4) Edit the receiver depth as needed.

File list

Indss Edt 1D Depth (m)
[ o | et |
Il—l' 2402 |19— | Next
—r E | |
o e |
o En |
[ e |
[ [u0 [a | ﬂl
[ [ E | Expor
o [ | et
[ e |

The waveform data for the file will be displayed shown.

Deptte 00m Time (mse)
0 EY 100 150 200 250 200 30 40 450 500 550 60 650 0 750 80 850
0 4JV \,_/\\/ yV’\/\T\,/\/—\/\,
1 ﬁ/\A W/ \/\M\/—J\/
2 VAV, (N SNP SPSD A NP
2
5
£ 3 T S e
5
5] 4 /\/‘\/\/\/—WV—/\,\,—V—/\NN/
5 \/\/vm—
6 j

S0RARBSY2

5) Select the component to be used by selecting Downhole seismic analysis | Setup channel
COmMpoOnents.

D-17
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Basic processing flow

Hayashi/Lippus
P/N 770-00119-01

Downhole seismic analysis (00 | Surface wave analysis (5)
Make downhole group (file list)
Make downhole group (file list: select a folder)

Set up channel components L,\,

Polarization
View
Batch processing

Show downhole velocity curve <launches PSLog=

Proce

D-18
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Basic processing flow ﬂ GEOMETRICS

Simplify your search

)

6) Select the components to be used in the dialog box. In this case, set Number of channels for

analysis to 1 and set Channel for X to the appropriate channel number index (channel number
index starts from 0).

Set up channel components

U
Nomber of chamls for [T U | e
analysis Down |

Cancel

Channel for X |=l
Down

— Monitor and static shift

- u ] Left shot Eight shot Wertical =hot
s& momtor
Up Up U
Channel number 4' 4' 4?'
Down | Down | Down |
Static shift (msec) I 0 I 1] I 0
— 2nd monitor
U g Left shot Right shot Vertical zhot
=2 motitor
Up Up Up
Channel number 4' 4' 4'
Down | Down | Down |
(Channel numbers start at ()
D-19
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Basic processing flow @ GEOMETRICS

Simplify your search

The waveform data will be shown as common shot gather.

X:chaNo=4. Time (eec)

8
B
g
8
8
g
8
H
&
g
8
g
8
El
g
g
8

]
|
|
|
r

Boo~ooasen e

. I
g .
P os
.
v ]
p ]
o N —]
» s @
a DT
. N S A B
. [ N
. Pun— I 1
= e - 1
- N
” [ N
. S R N A
SCQ4B2

7) See Page D-4 for picking first arrivals, editing and assigning layers.
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Basic processing flow

) GEOMETRICS

- Simplify your search

Appendix: D.3 Method C: s-wave data using a single multi-channel
geophone

1) Select Downhole seismic analysis | Make file list for downhole.

Downhole seismic analysis (D)
Make downhole group (file list)
Make downhole group (file list: select a folder)

Set up channel components

Polarization ¥
View »
Batch processing »

Show downhole velocity curve <launches PSLog»

2) Select all files to be processed.

4 i <« Downhole » Downhole v | 0 £ Search Downhole
Organize « Mew folder =~ @ @
] Mame Date modified Type Size &
D sxck2448.5g92 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2449.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2450.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2451.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sck245d.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2433.5g92 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2454.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2435.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2456.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2457.5g2 5/4/2023 11:52 AM 5G2 File 19 KB
D sxck2458.5g2 5/4/2023 11:52 AM 5G2 File 19KB|
W >
File name: |“sxck2458.592" "suck2407.592" "suck2402.592" "suck ~ ‘ Seg2 file(".sgd) >
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Basic processing flow

3) Setup geometry.

a) Select Single receiver with multiple shots).

b) Check Analyze opposite direction shots together.

c) In this case, source direction (left or right) has no important meaning, and you can just
select Left.

Set up downhele survey geometry

D}

) GEOMETRICS

Simplify your search

— Survey geometry
' Llultiple receivers with single shot
+ Single receiver with multiple shots
" Double receiver with multiple shots

Receiver spacing Il— m
" OYO suspension logger (P)

" OYO suspension logger (8)

(]9

— Geometry

Beginming receiver depth I 0 m
Receiver increment I 1 m

{enter a negative value to decrement)

[T Use information in file

— Source
V¥ Analyze opposite direction shots together

Start with & Left
 Right
{ Wertical

r Both opposite direction shots for each depth are
incladed it one file

[T Analvze P-Wave and 5-Wave data together

Cancel

Hayashi/Lippus
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Basic processing flow %} GEOMETRICS

Simplify your search

4) Edit receiver Depth and Source direction as necessary.

File list

Index Edit D Source direction Depth (m) gk

[ [0 s1cr
[T [ crer
P s ercwr
[ [#e cLer
[+ a5 ercwr
[ r [ CLGR
[ r [ fLCr
[ r [ CLER
[F7 r [0 &rcowr
[f" r [0 cLer

i

Next

m

LI

T
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Basic processing flow %} GEOMETRICS

Simplify your search

5) The waveform data for one depth (left and right shots) is displayed. You can scroll through
the geophones using / and ¥ |

Y component (perpendicular to shots) :2cha

Channel number

X component (parallel to shots) :4cha

Leftshot
+Right shot

S04Bsg2

6) Select the component to be used by selecting Downhole seismic analysis | Setup channel

components.
Downhole seismic analysis (0 | Surface wave analysis (5)  Proce
Make downhole group (file list)
Make downhole group (file list: select a folder)
Set up channel components L}
Polarization ]
View »
Batch processing L]
Show downhole velocity curve <launches PSLogs
D-24
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Basic processing flow m GEOMETRICS

Simplify your search

D}

7) Set Number of channels for analysis to 2. Then set Channel for X and Channel for Y to the
appropriate channel number indices (channel number index starts from 0).

Set up channel components

U
Nimiber of channels for [5"""-J1J e
analysis Down |

Cancsl

Up
Channel for X 2
Down
—
Channel for Y 4
Down

— Monitor and static shift
Left shot Right shot Vertical shot

[T Use monitor

Channel number

Static shift (msec) I 0 I 0 I 0

— 2nd monitor
U ] Left shot Right shot Vertical =hot
s2 mottor
Up Up Up
Channel number —l —l _l
Dowen | Down | Down |
(Channel numbers start at )
D-25
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Basic processing flow %} GEOMETRICS

Simplify your search

8) The components selected to be processed will be shown. X-components are shown as black
(left) and blue (right) and Y-components are shown as green (left) and purple.

X CraNo=2Y: Cre. Na=4 Tine(mseo)
i SO0 %
4 =&(]
; = T
RS %
E . %@ %
3 i ~5()
v OO0 o
. X 7
; e %
NS !
2% et
: bty i

: Lefthitting source : X Component
+Right hitting source : X Component
Lefthitting source : Y Component

Birb it e VSt
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Basic processing flow %} GEOMETRICS

Simplify your search

Particle motion of each depth is shown at the right of the traces (if toggled on, see Section 4.5.11,
Page 31).

X Crano=2Y.Cta.Na=4 “Time meec)

amiag

Depih (m)
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Basic processing flow

7% GEOMETRICS

Simplify your search

9) Select Downhole seismic analysis | Polarization for rotating two components. Rotated waveform

data (left and right shots) will be displayed.

X ChaNo=2Y: Cha. No=4 Time (msec)
0 50 100 150 200 250 350 400 450 500 750 800 850
o ﬂo@\ﬁgwmw
D
LY
: $00
: 000
: SO0
6
7
8
: 00
0 X0
. 000
12
E 13
< 14
s 0o
o OO0
18
19
20
21
- 00
2 X X X Ot
24
oK
= OO
= OO0
27
28
Left hitting source : X Component
—  :Righthitting source : X Component
SCRA0Lsy2-9ck458 552
D-28
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Basic processing flow ’#"1] GEOMETRICS

- Simplify your search

10) Pick first breaks by selecting Pick first arrivals | Pick first breaks automatically or Pick first
breaks manually.

Pick first arrivals ()
Pick first breaks automatically h
Pick first breaks manually

Delete all picks

Linear velocity line

Delete all velocity lines

Show traveltime curve <launches Plotrefa>

Downhole seismic analysis <launches P5Log=

X CraNo=2Y: Cha. No=4 Tirme (msec)
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
0 —F@Od\%)@%
1 —V%
2 |
3 X O
: =000,
s =004
6 T
7 }
8 }
9 } OOO(
. <000
1 <000
2 f
= 13 }
€
g 14 -
F s <000
T <00
. A0
8 :
19
20 b<><><
21 bO(
2 } OOO<
- 300
. D00
s OOON
B f
- e
» ()

: Left hiting source : X Component

————— :Righthitting source : X Component
SCRA0Lsy2-90458592
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Basic processing flow

) GEOMETRICS

Simplify your search

D}

11) Select Downhole seismic analysis | Show downhole velocity curve <launches PSLog> to

show the travel time curve.

Downhole seismic analysis (D)

Make downhele group (file list)

Make downheole groug (file list: select a folder)

Set up channel components

Polarization

View

Batch processing

Show downhole velocity curve <launches PSLog>

[

12) Enter Source offset and Elevation Difference (see Section 6.4.2, Page 93, for details).

Source and borehole geometry

Source offset=

Elevation difference (Es-Eg) =

10 m
0 m

0K

Borehole

— Es

Cancel

13) Select s-wave.

Hayashi/Lippus
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Basic processing flow

Hayashi/Lippus
P/N 770-00119-01

Legging property

() P-wave

(@) S-wave

QK

Cancel
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Basic processing flow GEOMETRICS

Simplify your search

DR

A travel time curve and a velocity model will be displayed.

B prckwin - - e TIRIEIE |5 J[%S untitied - psLog(sastmagen e d -_ | P
File(F) Edit(E) View(v) Fick first armivals (P) Group (File lst)(G) Module Surface wave analysis (S) Downhole (D) File Edt View Downhole seismic Help

Option(0)  Help(H) = BE e eSHE B ™ Vs

| o [ e 8 B 0 = | S e R v v 5 [0 [0 | | | oo | 22 [ w5 (P[0 (& | [ Wurmber of log = 1 -

re—— T — Number of datg = 2
Cliot 1 s b 5 e cne i or arag e 3 R o i Trenme(mees) (5) vecamaes)
orana-zy.cra ne P F , o ® wm oW wm m o « w  w  m  m m E
- L H [
T
R B N
o
¢ f
, ; \
s t 0
: £oe,
w -
" } x
g ! 00 .;
HE taQ{ JO> B
I oGO H
® ; H
" -
% -
“ O] = i
F
E 04 H
: % i
= 1)
« OO0 =
= +
= L
=
[Triggel .
Lotngccurse X Compoart i - p— 4
<[ s B O i 0
Pick first arrival _[time=354 4m:dist.=30.36n 57:amp.=0.0002¢ [sxck2458.592 /| [Ready NUM

14) Edit first arrivals as needed and click the red star *| to update the model.

B8 Pickwin - ID\E'\-&-J]P,S Untitied - PSL. 3 =@ =
[ File(F) EdiE(E) View(v) Pick first amrivals (P) Group (Fileist)(G) Module Surface wave analysis (S) Downhole (D) File Edt View Downhole seismic Help
Option(0)  Help(H) o S2/esSHEENEYs

0| 0| | S S | = | W 25 [0 [ v | 5 [ o3| & | || o[z ) W 6 [FD[ 0[5 & || umber of log - 1 B

[Se— EaTE—— = Mumber of data = 2
e M Tramm s o) vens ez
P R ‘= , o I ) o ) W w w m m =
” w0 m = n s « @ ﬂ
R e -

|
= [
T

ERRT B <[ i,

Pick first arrival _[time=434.8m: dist.=19.50n 41:amp.=0.0000C [sxck2458.592 Ready NUM
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Basic processing flow

GEOMETRICS

Simplify your search

DR

15) At first, a one-layer model is assumed and a least-squares velocity is shown. To increase the
number of layers, select Setup layer boundaries.

Downhole seismic analysis
Data property
Setup source gecmetry
Setup layer boundaries %

Insert a new layer boundary (by mouse)

Setup interval velocity

Calculate layer velocity

16) Edit Number of layers and setup Boundary depth.

Setup layer boundary

%
Number of layers = 3
Down Cancel
EBoundary depth (m)
1|2
2 s
Fix laver boundary depth
D-33
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Basic processing flow %} GEOMETRICS

Simplify your search

The updated travel time curve and the velocity model will be displayed.

Trawime(msec) Velocity(imisec)

0 100 200 0 50 100 150 200 250 300

Depth(m)

—O0— S-wae

17) Select File | Save XML file or Save XML file as to save the travel time curve and the velocity
model into an XML file.

File
Mew Ctrl+M
Open XML file... Ctrl+0
Save XML file Ctrl+5
Save XML file As... l}
Opticns >
Print... Ctrl+P
Print Preview
Print Setup...
Exit
|
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Basic processing flow

In the geometry setup:

Choose Single receiver with multiple shots.

) GEOMETRICS

Simplify your search

D}

Check on Both opposite direction shots for each depth are included in one file.

Set up downhole survey geometry

— Survey geometry
€ Llultiple receivers with single shot
&+ Single receiver with multiple shots

" Double receiver with multiple shots

" OYO suspension logger (F)

7 OYO suspension logger (8)

(0]

Receiver spacing I 1 m

— Geometry

[T Use information in file

Beginning recerver depth I 0 m
Beceiver increment I 1 m

{enter anegative value to decrement)

— Source

T Analyze opposite direction shots together
Statt with v Left
" FRight
" Vertical

included i one file

v Both opposite direction shots for each depth are

[ Analyze P-Wave and 5-Wave data together

Cancel

18) Edit receiver Depth as necessary.
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Basic processing flow m GEOMETRICS

Simplify your search

D}

File list

Index Edit D Depth (m) oK

m

Wi il

1
T

.
2
(=]

The waveforms for the 1% depth are shown. Both left and right shots are included.

0 \/\/\/\/\’\,J“/J\_/_ﬁz——\_/———/\—ﬁ —
1 e . Left
2 —~ S ~ "t
4
5 5
E
E N e (N e e T e B e e e —
g 7 /\/\\/f\/\/\/ Nt~ ol
8
9 J/\ ~ T
10
11
12 \/\/\wmg
MCDI8 SXORG
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Basic processing flow

19) Setup components as shown below.

Set up channel components

7% GEOMETRICS

Simplify your search

[T Use monitor

Channal number

Static shift (msec) I 0 I 0 I 0

Ui
MNumber of channels for I 3 Apl Ok
analysis Down | Cancsl
Left hitting Right hitting
Up Up
Channel for X 0 2
Down Down
Up Up
Channel for T 1 3 -
Down Down
e |
Down |
— Mionitor and static shift
Left shot Eight shot Vertical shot

— 2nd monitor
- u . Left shot Eight shot Wertical shot
52 motitor
Up Up Up
Channsl number 4' 4' 4'
(Channel numbers start at 0)
D-37
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Basic processing flow %} GEOMETRICS

Simplify your search

20) Selected components to be processed will be displayed. X-components are shown as
black (left) and blue (right) and Y-components are shown as green (left) and purple.

v ~ANANPR e ——

: g %”‘W S — T %

w - SNV S -

z A T &
g @ ’az@egxzyé e %
L WSS =

= AR e - %

: R

21) See other sections for processing beyond this step, such as picking first breaks, assigning
layers, etc.
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Combining p- and s-wave travel time curves and velocity models ,#"1) GEOMETRICS
=

Simplify your search

APPENDIX: E. COMBINING P- AND S-WAVE TRAVEL TIME
CURVES AND VELOCITY MODELS

1) Open PSLog. Open p- or s-wave travel time curves and velocity models by selecting Open
XML file.

Traveltine(msec) Velocity(msec)
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 O 500 1000 1500 2000 2500 3000
0 (SS4/0mS I i 2T
5m — 5m
\ 5
20 \meﬁs WMSH\
\ -
© \ 50m Jii ] 5m
i
N\ =8
N —
173ms TL»A
120
g W A
5 \
8 \ —
\ 70m 2 170m
180 | =
\ =
210
2
L
"o \174ws e
i
\ |
20 I
\ —
300
—o— Pvae
E-1
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Combining p- and s-wave travel time curves and velocity models

GEOMETRICS

Simplify your search

)

2) Open another XML file and choose Append to present data. Both p- and s-wave travel time
curves and velocity models will be displayed.

Trawetime(sec)

E
2
8 \
180 —_—— 170m
210
17Alts
240
270
300
—O— P-wave
—O0— Swawe
E-2
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Optional analysis for detailed processing %} GEOMETRICS
-

Simplify your search

APPENDIX: F. OPTIONAL ANALYSIS FOR DETAILED
PROCESSING

Appendix: F.1 Processing with a trigger monitor receiver

The processing flow using a trigger monitor receiver can be summarized as follows:

F-1
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Optional analysis for detailed processing

7% GEOMETRICS

Simplify your search

Set up components

Show waveform traces for monitor geophone

Pick first arrivals monitor geophone

If there is an opposing shot

Show waveform traces for monitor geophone
(opposite direction)

Pick first arrivals monitor geophone
(opposite direction)

Show waveform traces for downhole geophones

Pick first arrivals for downhole geophones

Figure F-1: Processing flow when using a trigger monitor:
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Optional analysis for detailed processing

) GEOMETRICS

Simplify your search

D}

1) Select Downhole seismic analysis | Setup channel components and set the parameters as

shown below:

Set up channel components

U
Nomber of chamls for [ U | oK
analysis Dowrn | Cancel
Up
Channel for X 2 Dow
m
Channel for Y 4
Down
e |
Down |
— Monitor and static shift
" U _ Left shot Right shot Vertical shot
v Usze momtor
_ Up Up Up
Channel number 6 4' & 4' 4'
Static shift (msec) |0 1] I 0
— 2nd monitor
U . Left shot Right zhot Vertical shot
sz monitor
Up Up | Up |
Channel number 4'
(Channel numbers start at ()
F-3
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2) To display waveform traces for the trigger monitor receiver, select Downhole seismic
analysis | View | Show monitor trace (left shot) or Show monitor trace (right shot).

Downhole seismic analysis ([
Make downhole group (file list)
Make downhole group (file list: select a folder)

Set up channel components

Polarization ¥
WView ¥ Show individual files
Batch processing : Show left and right shot files

Show pre-processed files
Show downhole velocity curve <launches P5Log=

Show vertical shot files

Show monitor trace (left shot) [}
Show monitor trace (right shot)

Show monitor trace (vertical shot)

Show 2nd monitor trace (left shot)
Show 2nd monitor trace (right shot)

Show 2nd monitor trace (vertical shot)

Show particle motion

Show individual plots of particle motion

Waveform traces for the trigger monitor receiver will be displayed.

3) Pick the first arrivals of the trigger monitor receiver:
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X CaNo=2Y: Cha Na=4 i (meex)
100 150 20 =0 20 =0 a0 0 0 =0 &0 &0 L ) &0 &0

UL

B oo ~oaaswenro

SO0NLsg25ckERSG2
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4) Show and pick the first arrivals for the opposing direction:

Depth (m)

E

S0 sg2 S00MERSG2

5) Select Downhole seismic analysis | View | Show pre-processed files to show waveform traces
recorded in the borehole. Displayed waveform traces will be automatically shifted by the first
arrival time for the trigger monitor traces.

X CaNo=2¥: Cla. Na=4 Tine (eee)
o £y 10 150 20 = 20 £ a0 & w0 =0 @0 =) 0 = o0 0

Depth (m)
e e e e N e e N aa e aaaa e

Leftiting source: X Comporent
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Appendix: F.2 Setup rotation angle for polarization manually

1) In Pickwin, select Downhole seismic analysis | View | Show individual plots of particle
motion:

Downhele seismic analysis (D)
Make downhole group (file list)
Make downhole group (file list: select a folder)

Set up channel components

Polarization ¥
View ¥ Show individual files
Batch processing - Show left and right shot files

Show pre-processed files
Show downhole velocity curve <launches PSLog»>

Show vertical shot files

Show monitor trace (left shot)
Show monitor trace (right shot)

Show monitor trace (vertical shot)

Show 2nd monitor trace (left shot)
Show 2nd menitor trace (right shot)

Show 2nd monitor trace (vertical shot)

Show particle motion

Show individual plots of particle motion

&

2) Waveform traces for each depth will be displayed in a dialog box:
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Change depth to Setup window for
be displayed calculating rotation angle ,
‘Waveform and particks motion &
Bepts [3 .Sh.ll-:-nﬂ T—f.ww!dv- ifor all Septha) oK
[oere | R 'bt!‘mﬁu::l.- I ﬁmm G
e {pmmsc) Window end (aiter first amival) » -ﬁ%rmm
el deta . Pamicle nn;m
'|“ I Fotste manaly
| | |||rll Austornatic angle b L T a—
' f .
| ‘4]'{ / }F Setup rotation
1l ..
: -h|| ||la Original waveform traces angle manually
|
| Folanzed data
' I
. lll‘
p |
| ||JI Polarized waveform traces
|
' ¥

The original (before polarization) waveform traces are shown at the top. The picked first arrival
is shown as a vertical red line:

First arrival

: Left hitting source (3 component)
- Left hithing source (Y component)
- Right hitting source (X component)
: Right hitting source (Y component)

3) Polarized waveform traces are shown at the bottom.
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First armival

: Left hitting source
: Right hitting source

4) Scroll depth to be shown using the Shallower and Deeper buttons.

Shallower | *3

Depth |3 =

Deeper | *3

First amval |0 (msec)
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5) Setup time window for calculating the rotation angle automatically by particle motion. The time
window can be defined based on the first arrival. The time window is applied to all depths.

Time window (for all depths)

[ Use time window based on first armival

Window start (before first amival) | -30 Dgin (msec)
——————  Up [*10
Window end (after first arrival) 100 Duin +1p] @se0)

6) Check Use time window based on first arrival to apply the time window. If the time window is
active, start and end of window are shown as black lines in waveform views at the left. Particle
motion view shows the motion only in the window.

Y

Time window

Particle motion and automatically calculated rotation angle is shown at the lower right.
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Particle motion Automatically calculated

[~ Rotate manually / rotation angle

Automatic angle 79.7976 Hegree

—: Particle motion of left-striking
— : Particle motion of right-striking

——: Direction of rotation

Rotation angle can be set by checking Rotate manually in the upper right.
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"* Particle motion
\ Check Rotate manually so
Automatic angle- N i that rotation angle can be
set manually.
Manualangle (795091 M

Rotation angle
%0 deg,ee automatically calculated
0 only) by Least Squares method.

Rotation angle set
manually.
180 degree 0 flegree
(X only) (X only)

-90 degree
(Y only)

: Left hitting source
* Right hitting source

Rotation angle can be changed manually by Up and Down buttons.
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—Particle motion
v Rotate manually Use Up and Down buttons

| — 1
Automatic angle 773700 degree for changing angle

Manual angle <

egree

80 degree
(¥ only)

Rotation angle
set manually

180 degree 0 degree
(X only) (X only)

"~ Direction of rotation

-90 degree
(Y only)

Particle motion and direction of rotation are different
and amplitude of polarized waveforms is small.

. Left-striking source
: Right-striking source
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If you would like to use only the X-component, click 0 or 180 degrees and only the X-
component will be used.

— Particle motion-
v Rotate manually

Automatic angle 77.3799 degree

Ii Up
Manual angle 0 Down |desree

90 degree Click 0 or 180 degree.

0 degree
[ (X only)

180 degree
(X only)

/|

Direction of rotation.

-90 degree
(Y only)

Particle motion is almost perpendicular to X-component and
amplitude of polarized waveforms is very small.

-0l

. Left-striking source
: Right-striking source
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If you would like to use only the Y-component, click 90 or -90 degree and only the Y-component
will be used.
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— Particle motion-
|v Rotate manually

Automatic angle 773799 degree

. ,7 Up l
Manual angle %0 Down |degree
N

( Ui Click 90 or -90 degree.
(Y only)

.

180 degree 0 degree
(X only) (X only)

Direction of rotation.

-90 degree
(Y only)

Particle motion is almost parallel to Y-component and
amplitude of polarized waveforms is large.

. Left-striking source
- Right-striking source
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Appendix: F.3 Analyzing p- and s-wave data together

If p- and s-wave data were recorded in the same borehole, both can be processed simultaneously
as follows:

1) In the Set up downhole survey geometry dialog (which pops up when you create the group
file list):

a. Set Beginning receiver depth and Receiver increment (generally, Receiver increment and
Receiver spacing are assumed to be identical throughout the logging process in this
configuration).

b. Set other parameters as shown below.
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— Survey geometry

€ Llultiple receivers with single shot
&+ Single receiver with multiple shots

" Double receiver with multiple shots

Receiver spacing I 1 m

" OYO suspension logger (P)

" OYO suspension logger ()

0K

— Geometry

Beginning receiver depth I 0 m
Eeceiver increment I 1 m

{enter anegative value to decrement)

[T Use information in file

— Source
V¥ Analyze opposite direction shots together

Start with v Left
" Right
" Vertical

r Eoth opposite ditection shots for each depth are
included in one file

¥ Analyze P-wave data together

Cancel
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2) Edit receiver Depth and Source component (direction) as needed.

-

File fist 5
Indx Edit 1D  Sourcecomp.  Depth(m)
- r [ eicrce [0 e
Il r Il CL&R{OCP IO Next
Il - |3 LRGP I'D
|3 r |4 L {CROCP |1 Ll
|4 I_ Ij L #R{P Il
Ii r Iﬁ LRGP Il
IG r I'J‘ L CR{p |2
[ r [ cLérCP 2 4'[)&1&
IS— - I'J—FLFRFP r Number of files
r [0 ercree [ [

L 'l
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3) Select Downhole seismic analysis | Setup channel components and select the components to
be processed as shown below. Check Use monitor if you use trigger monitor receivers.

Set up channel components

MNumber of channels for
analysis
Up
Channel for X 0
Down
Up
Channel for T 1
Down

Channel for 7 (F) 2

— Mionitor and static shift

E——

QK

Canesl

WU . Left shot Eight shot Vertical shot
v sz monitor
Up Up Up
Channel number 4 —l 3 —l & -
Dowen | Dowrn | Dowen |
Static shift (msec) |0 0 0
— 2nd monitor
- u . Left shot Eight shot Wertical shot
52 motitor
Up Up Up
Channel number 4' 4' 4'
Down | Dowrn | Down |
(Channel numbers start at 0)

4) To display s-wave data, click the %= button. To display p-wave data, click the e button. See

Section 4.5.1, Page 25, for details.
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APPENDIX: G. FILES USED IN ANALYSIS

Files used in downhole seismic analysis are of three different types:
1) Original waveform files (SEG2)

These files contain the original waveform data. The files are used by Pickwin, and a list of the
files are saved into a File List (XML file). The waveform files and the XML file must be placed
in the same folder.

2) File list (XML)

This XML file contains all information about waveform-related processing, including a list of
original waveform files, source-receiver configuration and channel number, rotation angle for
polarization and first arrivals picks. The file is created and used by Pickwin. You do not need to
save processed waveforms because all information is saved into the XML file list.

3) Analysis result (XML)

All processing information used in PSLog is saved into another XML file. The file contains
travel time curves, source geometry (offset and elevation difference), layer boundaries, velocity
of each layer and plotting scales. p- and s-wave analysis results can be saved into the same XML
file or into two different files.
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Geometrics, Inc. takes no responsibility for any interpretation of data or effects resulting from use
of the SeisImager software package or its support of the SeisImager software package.
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