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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 data together.
Show tow opposite direction sources together.

Pick first arrival for both P- and S- waves.

Calculate interval velocities from picked first arrival.
Calculate layer velocities from picked first arrival.

Display traveltime curves and velocity forms in graphical form.

SeisImager is the master program that consists of five modules for refraction, surface-wave
method and downhole seismic data analysis. The individual modules are Pickwin, Plotrefa,
WaveEq, GeoPlot and PSLog.



SeisImager/2D

SeisImager/SW

Figure 1. SeisImager packages



Pickwin and PSLog are the main modules used for downhole seismic data analysis, making
up the program called SeisImager/DH™.

For refraction data analysis, Pickwin and Plotrefa make up the program called
SeisImager/2D™. A separate manual exists for SeisImager/2D. For surface wave data
analysis, Pickwin, WaveEq and GeoPlot make up the program called SeisImager/SW™. A
separate manual exists for SeisImager/SD.

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

SeisImager is also 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.

1.1 Outline of processing

Pickwin and PSLog are the main modules used for downhole seismic data analysis, making
up the program called SeisImager/DH. Figure 2 shows outline of downhole seismic
processing using SeisImager/DH. At first, Pickwin edits waveform data and picks first
arrivals. Next, PSLog calculates velocity models from first arrivals picked by Pickwin.
Generally, downhole seismic method measures both P- and S-wave velocity. Sources and
receivers used in downhole data acquisition are usually different and measurements of two
waves are performed separately. Therefore, Pickwin and PSLog process P- and S-wave
separately and PSLog displays both velocities together at last.



Pickwin

Waveform data file (P)

Set up receiver depth

Pick first arrival

Waveform data files (S)

Read all files and make a file-list

Select S-wave components
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\
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S-wave analysis result

Stack P- and S-wave analysis results

Figure 2. Outline of processing.




2 — Installing the Software

The SeisIlmager software CD is supplied (1) for trial evaluation of the programs, (2) for
purchase, rental, or upgrade of one of the programs, or (3) with purchase of an ES-3000,
SmartSeis ST, Geode, or StrataVisor NZ seismograph, which all include the Lite version of
SeisImager/2D. The single CD contains all programs and all documentation.
Occasionally, there will be a software release in between CD releases. In this situation, the

CD will be labeled with a notice to refer to the Seislmager website to download the latest

version.

SeisImager is recommended for Windows XP Home or Professional but is compatible with
all versions of Windows up to Windows-7. Note that you must have Administrator rights
to install the software. After installation by an Administrator, users with lower level
privileges can use the software.

1. To install the software, insert the Seislmager CD into the CD drive. The contents of the

CD will be listed as shown below.

Do =)=

File Edit Wew Favorites Tools Help ;?
R ? ) ir 7~ Search Folders x 2) m-

Address \:__} Dt W a Go
Mame Size | Tvpe Date Modified Location

[=ipal File Folder 10/5/2009 8:25 M Files Currently on the (D

|)Refraction_Example_Data File Folder 10/5/2009 §:25 PM Files Currently on the CD

) 5eisImager2D_tanual File Folder 1052009 §:25 PM Files Currently on the CD

) 5eisImagershi_Manoal File Folder 1005/2009 5:25 PM Files Currently on the CD

) 5urfacewave_Example_Data File Folder 1052009 §:25 PM Files Currently on the CD

I)Was-98-NT File Folder 1005/2009 5:25 PM Files Currently on the CD

.,"; Installation_Instructions_v3.0.pdf 35 KE  Adobe Acrobat Doc..,  9/25/2009 9:37 PM Files Currently on the CD

ﬁ_%’ﬁeislmager.msi 3,272KE  Windows Installer P, 92002009 2:33 PM Files Currently on the CD

2. Double-click on the file named SeisImager.msi to install the software. The Welcome to

the SeisImager Setup Wizard window will appear as follows.


http://www.geometrics.com/geometrics-products/seismographs/download-seismograph-software/software-instructions-and-licensing-information/

a. If you are presented with the option to Repair SeisImager or Remove
SeisImager as shown below, the installer has detected an older version. Select
Remove SeisImager and click on Finish, then Close after the uninstall process is
complete. Double-click again on the file SeisImager.msi to install the new version
as described in Step 2b.

i Seislmager

Welcome to the Seislmager Setup Wizard

Select whether you want ta repair ar remove Seislmager.

() Repair Seizlimager

(%) Bemove Seizsimager

WARMIMG: This computer program iz protected by copyright law and international treaties.
Ilnauthonzed duplication or distibution of thiz program, or any portion of it, may rezult in zevere
civil or criminal penalties, and will be progecuted to the maximum extent pozzible under the law.




i Seislmager

Installation Complete

Seizlmager has been sucessfully removed.

Click. "Cloze" o exit.

Cancel Previouz Cloze

b. If an older version is not detected, you will be presented with the installer as
shown below. Click on Next, indicate the directory for installation (the default

directory is recommended), click on Next.



i Seislmager

Welcome to the Seislmager Setup Wizard

The ingtaller will guide pau thrauagh the steps required b install Seizlmager on your comprter.

Click. "MNest'" ta continue.

WARMIMG: This computer program iz protected by copyright law and international treaties.
Ilnauthonzed duplication or distibution of thiz program, or any portion of it, may rezult in zevere
civil or criminal penalties, and will be progecuted to the maximum extent pozzible under the law.




-
ﬁ Seislmager

Select Installation Folder

The ingtaller will inztall S eizlmager to the following folder.

Tainztall in thiz folder, click "Mext'. Ta install ta a different falder, enter it below ar click "Browse".

Eolder:
C¥Program Files (x86¥3eizImager [ Erowsze...
| Disk Cost..
Install Seislmager for yourself, or for anyone who uses this computer:
(71 Everpone
@ Just me
Cancel ] [ ¢ Back ] [ Meut =




If you have already registered any Seislmager (2D, SW, DH), you are presented with a dialog
box shown below. If you purchase or upgrade SeisImager, click View or change registration.
If you just install new version without purchase or upgrade, click Complete installation.
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.

ﬁ! Seislmager =

Installing Seislmager

Seizlmager iz being inztalled.

p
Seislmager Registration ﬁ

I SeisImager is already registered.

Pleaze wai. ..

Complete installation

View or change repistration

< Back MHext »

10



3. You are presented with a register as shown below. If you are using the software on a
trial basis in demonstration mode, skip to Step 6. If you would like to register SeisImager

later, you can also skip to step 6. Reinstallation after the installation is described in Step.5.

Email the keyword shown in the register 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 password to enable the version of the software you have

purchased. Once received, enter the password into the password field and click OK.

Keyword

focis Seislmager Registration / ﬁ

Send the keyword to your sales a%sl a password.

SeisImager

Enter the password

Pickowin Plotrefa WaveEq GeoPlot Pilog
o o = o ol
&) £ < o o I
~ " " |
o) 9 9
-

Temporary online registration ‘

The programs enabled by the password will be reported in a series of messages. For
example, as shown below, for purchase of SeisIlmager/2D Professional, SeisImager/SW
Professional and SeisImager/DH, the register reports that Seislmager/2D Professional,
SeisImager/SW-1D,2D, SeisImager/SW-Professional, SeisiImager/DH and GeoPlot Standard

are registered. Click OK to accept each message.

11


mailto:support@geometrics.com

fe Seislmager Registration ’

Your keyword iz

Enter the password

I y3sb8fs8

Send the keyword to your sales agent and get a password.

Seislmager

Piclowin

& HMone

" Lite

" Standard
" Professional

[T Rental

I FEFEEREEIFFTTRREEETETRRREE

Plot

o T e T

-
SeislmagerRegistration - -— M

é iﬁ The program is registered as Seislmager/2D Professional.

Temporary online registration

(= Mone
" Standard

.
fiu Seisimager Registration

Your keyword is
2s2xt37a

Enter the password

Send the keyword to your sales agent and get a password.

SeislmagerRegistration ‘ WP

Piclowin

% Hone

(" Lite

" Stamdard
{" Professional

I AEEEEEERES AR R SRR EEEEE

o
P
P
P

Pl:m-Ll é ih The program is registered as Seislmager/SW-10,2D.

I~ Bental

Temporary online registration

% None
" Standard

12



P
firx Seislmager Registration

Send the keyword to your sales agent and get a password.

Your keyword is
I?s?xt.‘i?a
Enter the password SeisImagerRegistration
It“‘t“tt“t!“t!‘t
Piclowin Pl
= HMone
" Lite
¢ Standard
" Professional
I~ Bental
Temporary enline registration

f* Hone
" Standard

m» Seislmager Registration

Send the keyword to your sales agent and get a password.
Your keyword is

|2s2xt57a

Enter the password

Pickwin
& None
¢ Lite
¢ Standard
(" Profes

sional

I~ Rental

Temporary online registration

PSLog
(& Mone

¢ Standard

13



' - ¥
SeislmagerRegistration

l‘zx GeoPlot Standard is enabled.

i Seislmager Registration
Send the keyword to your sales agent and get a password.
Your keyword is
I 2s2xt37a
Enter the password
I e it
Piclowin Plotrefa————
{* Mone % None
" Lite " Lite
" Standard " Standard
W {" Professional " Professional
[~ BRental
Temporary online registration |

PSLog
{+ Hone

" Standard

-

.

After these messages have appeared, the register will also reflect the programs that have been

registered, as shown below.

Send the keyword to your sales agent and get a password.

Seis

[mager

Exil

Your keyword is
IleSghwrﬁ
Enter the password
I |
Piclwin Plotrefa WaveEq
I " Mone " Mone ﬁ " Mone
" Lite " Lite 1D
¢ Standard ¢ Standard 2D
% Professional ¥ Professional ¥ Professional

— GeoPlot PSLog
= Viewer ol I+ = Mone PS
(= Standard (% Standard

I~ Bental

Temporary online registration |

| =]
H—I

L

After completion of registration, Click on Next, and Close. It is not necessary to reboot the

PC after completing the installation.



i Seislmager

Confirm Installation

The ingtaller iz ready ta inztall Seizlmager an vaur computer.

Click. "Mext" ta start the installation.

Cancel ] [

Previous

J

I ek

15



,
i Seislmager

Installation Complete

Seizlmaager has been sucessfully installed.

Click. "Cloze" o exit.

Cloze

4. To copy the SeisImager manuals to your hard drive (~125 MB), select the folders
Seislmager2D Manual and SeisImagerSW_Manual on the CD and copy them to your hard
drive in the desired location. Note that the SeisImager2D Manual folder contains .avi video
clips that must reside in the same location as the files SeisImager2D Manual vX.X.pdf and

SeisImager2D Examples vX.X.pdf (where X.X is the current version).

You will need Adobe’s freeware program Acrobat Reader to view the manual files. If you
need this program, go to the Adobe website to download the latest version compatible with

your operating system.

5. To register the software after the installation, go to the Start menu, under A/l Programs,

SeisImager to find the SeisImager Registration fiw SesisImager Registration  and open the register.
6. Once installed, the program modules can be opened directly through the desktop icons

shown below or through the links in the Seis/mager Start menu folder.

16



@] @] @]

L T .
[JR J T J

Pickwin (Pick Plotrefa PSLog Wavekq (Surface GeoPlot Surface Wave
First Breaks or (Refraction (Downhole Wave Analysis) (Visualize Data) Analysis Wizard
Dispersion Analysis) Seismic)
Curves)

SeisImager/2D consists of the Pickwin and Plotrefa modules. SeisImager/SW-1D consists
of the Pickwin and WaveEq modules. SeisImager/SW-2D and SW-Professional consists of
the Pickwin, WaveEq, and GeoPlot modules. SeisImager/DH consists of the Pickwin and
PSLog modules. 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 surface wave analysis process. All of the icons will be shown regardless of

which program(s) have been purchased or will be used.

To begin using the software, double-click the Pickwin module icon. If you have installed
for the first time or upgraded from a version older than April 2007, a prompt will ask you to

set the language as shown below. Choose English.

-

Pickwin

Select the language |

izh Japariese
P

A prompt will ask you to select desired unit labels. Choose preferred one.

17



Select unit !

For registered installations, upon selection of the language, the module opens and is ready
for use. As well, the other registered modules are ready for use. For unregistered

installations running in demonstration mode, proceed to Step 7.

7. If you are using the software in demonstration mode, after opening any SeisImager
modules, you will be presented with the registration dialog box as shown below. Leave the

password field empty and click OK.

— VWS Pickwin,

X
| Seislimager Ef“'
1| Password
| Send the keyword to your ales agent and get 4 password. O
| Your keyranord is
I | wpfucal
E Enter the password

18



Detection of no password and the number of available run-times will be reported as shown
below. Click OK.

Seislimager

_"_‘_| I|'_|I _I'__\ll_l':'_ﬂ_ JI("\ Pickwin Yersion 4.0.1 3
Pickwin95 ﬁ 009

"j Passwiord incorreck,
L

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

E‘TK!

Pickwin

After running the software in demonstration mode, if you later purchase the software, refer

to Step 8 on how to enter your registration password.

8. To enter your password after running the software in demonstration mode, go to the Start

menu, under A/l Programs, Seislmager to find the Seislmager Registration

fifs SeisImager Registration  prooram as shown below.  Open the register and email the keyword
shown 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
password to enable the version of the software you have purchased. Once received, enter

the password into the password field and click OK.

19
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_
fvtr Seislmager Registration. ——

Send the keyword to your sales agent and get a password.
Your keyword is o Esit |
- SeisImager
Enter the password . g
I !
|| Pickwin Plotrefa WaveEq —GeoPlot PSLog
¥ Mone & Hone % Hone {5 Viewer % Mone
£ Lits £ Lits D £ Standard £ Stanctard
" Standad " Standard 2D
" Professional " Professional " Professional
I~ Rental
Temporary online registration

Once the software is registered (refer to Step 3 for a full description of the process), the data

input dimensions of the demonstration version will be updated to reflect the limits of the

program purchased. Click OK.

20



3 - Data acquisition and first break picking

3.1 Source-receiver configurations can be processed by
Seislmager/DH

Several source-receiver configurations are used for downhole seismic data acquisition.

SeisImager/DH can process following configurations.

A) P-wave data using a multi-channel receiver (Figure 3).
If a borehole is filled with water, using multi-channel receivers, e.g. hydrophone cable, is
easiest way to obtain P-wave data. This data acquisition results in one waveform data file for

one borehole (Figure 4). In the analysis, Pickwin opens the file and pick first arrival.

B) P-wave data using a single channel receiver (Figure 6).

If a borehole is not filled with water, receiver(s) must be fixed on borehole wall by clamp.
Geophone with clamp has generally one or two set of receivers (usually three components)
and all depths cannot be measured at once. Data acquisition must be done by each depth.
Precise shot time is a key in this configuration. It is recommended that one receiver is fixed
on ground surface and used for monitoring shot time. Data acquisition results in many
waveform files as shown in Figure 7. Each waveform file contains one trace for one depth.
In the analysis, Pickwin opens all files at once, extracts intended traces, displays as a common

shot gather and picks first arrivals.

C) S-wave data using a single channel receiver (Figure 9).

S-wave cannot propagate in water and receivers must be fixed on borehole wall by clamp for
data acquisition. Geophone with clamp has generally one or two set of receivers (usually
three components) and all depths cannot be measured at once. Data acquisition must be done
by each depth. Precise shot time is a key in this configuration. It is recommended that one
receiver is fixed on ground surface and used for monitoring shot time. Shear beam is a
common form of an S-wave energy source. It is strongly recommended that striking both end
of shear beam so that waveform traces with opposite polarity can be observed. Data
acquisition results in many waveform files as shown in Figure 10. At each depth, two

waveform files in which two horizontal components (X and Y) are obtained. In the analysis,

21



Pickwin opens all files at once, extracts intended traces at first. Polarization is applied to two
horizontal components and two traces are rotated to the direction of particle motion.

This configuration can be divided to two procedures.

C1) Left and right shots are individually recorded to different file
(Figure 10 and 11).

C2) Left and right shots are recorded to same file (Figure 12 and 13).

The second method can be achieved using “Hold” function in seismographs so that the
reverse of polarity can be confirmed in field easily. Left and right shot records can be

analyzed separately using Pickwin basic functions. The procedure is noted as:

C3) Analyze left and right hitting data separately (optional).

D) S-wave data using a multi-channel (double) receiver (Figure 15).

Downhole seismic test can be performed without a borehole using a cone penetrating probe.
One or two sets of receivers are installed in the probe. Downhole seismic test using the cone
penetrating probe is called a seismic cone test. Analysis using the cone probe with one set of
receiver is same as procedure B) or C). It is recommended that one receiver is fixed on ground
surface and used for monitoring shot time. If the cone probe has two sets of receivers (Figure
15), traveltime can be obtained as the difference of first arrivals. Traveltimes can be precisely
determined and accurate shot time is not needed so that the receiver for shot time monitoring

1S not necessary.

E) OYO Suspension (P)
P-waveform data obtained by OYO suspension can be processed. Source receiver geometry
is similar to the double receivers (D) except source is placed beneath receivers. Processing
can be performed similar to double receiver processing. You do not need to care about the
difference of receiver position.

F) OYO Suspension (S)
S-waveform data obtained by OYO suspension can be processed. Source receiver geometry

is similar to the double receivers (D) except source is placed beneath receivers. Processing

22



can be performed similar to double receiver processing. You do not need to care about the

difference of receiver position.

23



A) P-wave data using a multi-channel receiver.

P-wave

_/

Particle motion

R

Figure 3. P-wave data acquisition using multi-channel receiver cable.



Analysis uses single waveform data file for one shot.

@

”
@
@
/v
”
%
«/
”

Figure 4. P-wave data obtained by multi-channel receiver cable.
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Pickwin

A waveform data file (P)

Open waveform file
File, Open SEG2 file

Set up receiver depth (spacing)
Edit/Display, Edit source/receiver locations

Pick first arrivals !

Pick first arrivals, Pick first breaks

Show traveltime curve by PSLog

Downhole, Downhole seismic analysis <launches PSLog>

PSLog

Traveltime curve

Figure 5. Processing flow of P-wave data obtained by multi-channel receiver
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B) P-wave data using a single channel receiver.

Must be fixed

Geophone for shot mark.

P-wave

-

Particle motio+

n\_//

Figure 6. P-wave data acquisition using single channel receiver.
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Analysis uses many waveform data files for many shots.

A waveform data file
for 1st depth.

A waveform data file
for 2nd depth.

Figure 7. P-wave data obtained by single channel receiver.

Measurement
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‘ Measurement

Measurement
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Measurement
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%
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Pickwin

A waveform data file
(P : Depth =0m)

A waveform data file
(P : Depth =1m)

A waveform data file
(P : Depth =2m)

Open waveform files and setup receiver depth (spacing)
Downhole, Make file list.
Select “Single receivers and multiple shots ”.
Check off “Analyze opposite source direction files together’

>

N

Save waveform data as a common shot file (optional)

File, Save Seg? file

l __________________________________

Pick first arrivals .|
Pick first arrivals, Pick first breaks

Edited common shot

waveform data file

Show traveltime curve by PSLog

Downhole, Downhole seismic analysis <launches PSLog>

PSLog

Traveltime curve

Figure 8. Processing flow of P-wave data obtained by single channel receiver.



C) S-wave data using a multi-channel receiver (strike opposite directions).

Geophone for monitor

Left hitting

Right hitting
I r

R =

N

S-wave

1 -

Particle motion

Must be fixed

Horizontal

2component sensor

-

Figure 9. Data acquisition of S-wave using a single channel receiver.



C1) Analysis using many waveform data files for many shots.

A waveform data file
for 1st depth (Left).

A waveform data files
for 1st depth (Right).

A waveform data file
for 2nd depth (Left).

A waveform data files
for 2nd depth (Right).

&componem
component

X component
component

W component
Y component

X component
Y component

%jomponent
Y component

X component
Y component

Figure 10. S-wave data obtained by a single channel receiver.

——— e = e
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C1) Analyze left and right hitting data together.

Pickwin
A waveform data file
(S : Left : Depth =0m)

A waveform data file
(S : Left : Depth =1m)

A waveform data file
(S : Left : Depth =2m)

A waveform data file
(S : right : Depth =0m)

A waveform data file
(S : rioht : Depth =1m)

A waveform data file
(S : right : Depth =2m)

Open waveform files and setup receiver depth (spacing)

Downhole, Make file list

Select ““Single receiver and multiple shots”
Check on “Analyze opposite source direction files together”

Select two components (X and Y)
Downhole, Setup component

Polarization
Downhole, Polarization

L Qave waveform data J/

Save waveform data as a common shot file.

File, Save Seg? file

Common shot waveform
data file (left and right)

Pick first arrivals
Pick first arrivals, Pick first breaks

v

Show traveltime curve by PSLog

Downhole, Downhole seismic analysis <launches PSLog>

PSLog

Traveltime curve

Figure 11. Processing flow S-wave data obtained by a single channel receiver

(Analyzing left and right hitting data together).
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C2) Analysis using many waveform data files for many shots.

ﬁcomponent
component

X component

A waveform data file for 1st
depth. The file contains both
left and right shots.

component

A waveform data file for 2nd
depth. The file contains both left
and right shots.

N component
Y component

X component

Y component

%jomponent
Y component

X component

Y component

Figure 12. S-wave data obtained by a single channel receiver. Wave form data files contain

both left and right shots



C2) Analyze left and right hitting data together. Waveform data files contains both left and right shots.

Pickwin

A waveform data file
(S : Left and Right : Depth =0m)

A waveform data file
(S : Left and Right: Depth =1m)

A waveform data file
(S : Left and Right: Depth =2m)

Open waveform files and setup receiver depth (spacing)
Downhole, Make file list
Select ““Single receiver and multiple shots”
Check on “Each file includes both source direction”

Select two components (X and Y)
Downhole, Setup component

Polarization
Downhole, Polarization

L Qave waveform data J/

Save waveform data as a common shot file.
File, Save Seg? file

Common shot waveform
data file (left and right)

Pick first arrivals
Pick first arrivals, Pick first breaks

v

Show traveltime curve by PSLog
Downhole, Downhole seismic analysis <launches PSLog>

PSLog
Traveltime curve

Figure 13. Processing flow S-wave data obtained by a single channel receiver 34

(Analyzing left and right hitting data together).



C3) Analyze left and right hitting data separately (optional).

Pickwin
A waveform data file
(S : Left : Depth =0m)

A waveform data file
(S : Left : Depth =1m)

A waveform data file
(S : Left : Depth =2m)

Open waveform

files

—|  and setup receiver depth (spacing)
Downhole, Make file list

Polarization
Downhole, Polarization

Save waveform data as a common shot file.
File, Save Seg? file

v

Common shot waveform
data file (left)

Open waveform files
and setup receiver depth (spacing)
Downhole, Make file list

é

v

Polarization
Downhole, Polarization

A waveform data file
(S : right : Depth =0m)

A waveform data file
T (S : riaoht ; Depth =1m)

A waveform data file
(S : right : Depth =2m)

File, Save Seg? file

Save waveform data as a common shot file.

v

Open waveform file (append)
File, Open SEG2 file

J

Pick first arrivals
Pick first arrivals, Pick first breaks

y

Common shot waveform
data file (right)

Show traveltime curve by PSLog

Downhole, Downhole seismic analysis <launches PSLog>

PSLog

Traveltime curve

Figure 14. Processing flow S-wave data obtained by a single channel receiver

(Analyzing left and right hitting data separately).
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D) S-wave data using a multi-channel (double) receiver (strike opposite directions).

Left hitting

Right hitting

Seismic cone etc.

/

Pgrticle motion

(perpendicular to propagation)

Horizontal

|

—

2component sensor

=

-

Figure 15. Data acquisition of S-wave using a multi-channel (double) receiver

(strike opposite directions).
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D) Analysis uses many waveform data files for many shots.

Shallower receiver

Deeper receiver

\P\ Shallower receiver
Weeper receiver

A waveform data file
for 1st depth (Left).

A waveform data files

for 1st depth (Right).

Shallower receiver
@@er receiver

@Sﬁallower receiver
%@eper receiver

A waveform data file
for 2nd depth (Left).

A waveform data files
for 2nd depth (Right).

Shallower recem
Deeper rece@i

Shallower receiver w
Deeper receiverw

Figure 16. Data acquisition of S-wave using a multi-channel (double) receiver

(strike opposite directions).
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D) S-wave data using a multi-channel (double) receiver (strike opposite directions).

Pickwin
A waveform data file A waveform data file
(S : Left: Depth =0,1m) (S : right : Depth =0m)
A waveform data file A waveform data file
(S : Left: Depth =1,2m) (S : riaht : Depth =1m)
A waveform data file A waveform data file
(S : Left: Depth =2,3m) (S : right : Depth =2m)

Open waveform files and setup receiver depth (spacing)
Downhole, Make file list
Select “Double receivers and multiple shots”
Check on “Analyze opposite source direction files together”

v

Select four components (X and Y by shallower and deeper)
Downhole, Setup component

|
!

Common shot gather |

Scroll common shot gather by

Pick first arrivals .| ﬂl

Pick first arrivals, Pick first breaks

Read all depths?

Yes

Show traveltime curve by PSLog
Downhole, Downhole seismic analysis <launches PSLog>

PSLog v
Traveltime curve

Figure 17. Data acquisition of S-wave using a multi-channel (double) receiver

(strike opposite directions).
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3.2 Optional acquisition and analysis method

3.2.1 Using monitor for trigger in data acquisition

In the methods B) and C), waveforms in each depth must be acquired separately and shot
time must be very accurate. Accuracy of trigger depends on seismography. Shot time of
trigger may not be enough accurate in some seismographs. In order to confirm accurate shot
time, using a monitor geophone is effective. The monitor geophone is connected to ordinal
channel of a seismograph and pre-trigger must be used in data recording. The configuration
of monitor geophone and example of short record are shown in Figure 18. Analysis using the

monitor geophone is described in later.

39



Channel number

Channel number

Geophone for monitor

Horizontal

2component sensor

0 /\\/\ J \,\/W\\\ /‘ | //\‘/—\W/V—kxeﬂlwqﬁt
N Horizontal (X
1 I S A N N SN /\v/\/\//\_/ﬂ\f’\.,‘ﬁ
\ Horizontal (Y
2 S St N I E—
al / Monitor

. w f\\fﬁst aw

Set10sg2

: U&J‘\

M

F

1rst

arr

N

AL | Nerticall

IR
/\/*
/\wﬁwwﬁj

Jertical
X)
Y)

lorizontal

H
Horizontal

Monitor

Sdew2sg2

Figure 18. Configuration of monitor geophone and example of short record.
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3.2.2 Polarization by manually

It is generally difficult to set the direction of receiver in borehole during the data acquisition
of S-waves except a seismic cone penetrometer. Therefore, orthogonal two 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 is called “Polarization”. It is difficult
to know the direction of receiver in borehole, Seisimager/DH guess the angle of direction as
following procedure:

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

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

3) If there are waveforms for two opposite direction sources (left and right hitting), both
directions waveforms can be handled together.

Figure 19 shows the example of the particle motion. With the default setting, Seislmager/DH
obtains rotation angle automatically by the least squares method. Sometimes, appropriate
rotation angle cannot be automatically obtained. Seisimager/DH can also setup rotation angle

manually for such situation.
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Waveform traces

X CraNo=2Y: Cra. No=4

Depth (m)

Particle motion

i (meec)
o 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
: Left hitting source (X component)
: Left hitting source (Y component)
: Right hitting sowrce (2 comporent)
: Right hitting source (Y component)
X

—: Particle motion of left hitting
— : Particle motion of right hitting
— : Direction of rotation

Figure 19. Example of particle motion.
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4- Basic processing flow

4.1 Processing for P- and S-wave data with typical source-receiver

configuration.

A) P-wave data using a multi-channel receiver

1) Select Downhole, Make file list for downhole.

[Dﬂwnhole seismic analysis I[D]] Surface wave analysis (5) O

Malke file list for downhole

Setup component

Polarization
Waveform view »
Automatic processing *

Show particle motion

Show particle motion in dialeg
Advanced options L

Downhole seismic analysis <launches PSLog=
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2) Select a single file.

..... h
Open S

Loak in: I |, Datal(PS) j = 5 Efv
= Mame . Date modified Type =
&ﬁ command_line_for_LogPlot.bdt 2010/12/06 14:39 Text O
Recert Places pre, - netertagriot '
) || DrawP5.bet 2011,/08/309:18 Text D
" . _IntervalVelocityModel.txt 2011/08/291200  TextD|=
Desktop || LeastSquareVelocity.txt 2011/08/30 8:48 Text v
= | OnLButtonDown.bd 2010/12/06 15:02 Text D
» || P.fst 2010/12/03 10:10 F5T Fil
Libraries || P_example.8hd 2010/11/28 15:53 &HD Fi
ﬂja.hl |&| P_wave_sweep.8hd 2010,/08/05 16:50 &HD Fi
. | 7| P-examplesg2 2011,/08/30 14:33 562 Fil
s | sist 2010/11/2311:23  FSTFil
u" |#| 5_example_LEhd 2010,/10,/08 0:03 EHDFi .
Network | l | :
File name: IF-emmpIe.ng j Open
Files of type: | Al files (") -] Cancel |
[~ Open as read-only




3) Select Single shot (file) and multiple receivers and set up I*' receiver depth and Receiver
spacing.

i B
Set up gecmetry for downhele seismic u
— Survey geometry 0K
@+ Single shot (file) and multiple receivers
gl (Ele) P Cancel
" OYO suspension file (P)
" OYO suspension file ()
— Set up receiver depth
Ist receiver I 0
Eeceiver spacin I 2|
e —
— S-wave source
L .
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4) Waveform data is shown.

Crene nunber=0 Time (msec)
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1080

i &%é%%
o)
Wﬁ%\

I

e
e

Depth (m)

P eanplesg2

5) Pick first arrivals by Pick first arrivals, Pick first arrivals manually or Pick first arrivals

automatically.
[ Pick first arrivals (P) | Group (File list)(G) Module Surface

Pick first breaks manually

Pick first breaks automatically

Chemdl nunber=0 Tirre (mse)
0 50 100 150 200 20 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1080
o
10 —————
" e
EY
w =
%
@ ==
0 =
® =
@ —
100 =
110
120
10
g w
= 150
é" 160
m
180
19
20
210
20
20
240
250
260
mn
280
20
0
P_eaniesg2
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6) Select Downhole, Downhole seismic analysis <launches PSLog> for showing a traveltime

curve.

f Downhole seismic analysis (D) ] Surface wave analysis (5] O

Make file list for downhole
Setup component

Polarization
Waveform wview
Autormatic processing

Show particle motion

Show particle motion in dialog
Advanced options

Downhole seismic analysis <launches PSLog>

Enter source offset and elevation difference (see Section 6.4.2 for details).

-
Source and borhole geometry

=0

Source offset = I 10 m
Elevation difference (Es-Eg) = I 0 -

Source

ey Es

Borehole P )

Cancel
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NUM

"

@

TriVs

Trasmm,

2

1

257 esSHH P

Number of log
Number of data

OK

File Edit View Downhole ssismic Help

Cancel

(whydeg

Ready

=

22 || £S untitled - PSLog(Seislmager) v

™

|®fw o|Fm|

=
Downhole (D)
@

6.4.1 for detailed).

v,_ ;___, w %@g_vg

101

=

Surface wave analysis (S)

.._.\_,

™

Module

roup (File list)

®

w0

Pick first arrival

w

B

Help(H)

] 15 0 = o | e [ | [ |

(* Pwave
" S wave
Edit(E)

e aesrea

Logging property

&
H
i
H
H
H
£
1
£
H
4
§
4
H
H

i
14
4
i

Pickwin -

"‘-
==
‘/*
==
A—'
#“
""‘“
*—'—'
=
e
“““

|

il

~%m__‘_g__,__g__w_%___ﬁ_s_a.g____“_ﬁ_é___gg_é___ﬁ

g‘____g %;
@WW

() ydog

ple.sg2

=-1591.46[P_exam|

M, g_a_ﬁ______ﬁ_a_z_____n__ﬁ_ _ﬁ___“___v__&____%g_
L

60.63 [0:amp.

733.6m:dist.

time:

&@%_z

ﬁ

RR d

Pick first arrival

REGRED |

5/21 | F8: 361 | B

A traveltime curve and a velocity model are shown by PSLog.

Select P- or S-wave (see Sect

r
EEG)
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7) Change first arrival picking and click a red star *‘ in Pickwin, the traveltime curve and

the velocity model is automatically updated.

4 = ; -~ —— —
Pickwin - T B = |] 55 untitled - PSLog(SeisImager) (B
W[ Fie(F) EditE) View(¥) Pick frst arrivals (P) Group (File list)(G) Module Surface wave analysis (5) Downhole (D) File Edit View Downhole seismic Help
piail sl DU Rg7 eoml PN ~vs
] 5 0 = o [ [ 4w [ 2 | | | oo | 22 W [P 1068 (& | [ umber of log = 1 B
s Pk trstame. sy - Number of dafa = 2
prhiine 0] f— ® S
et mmner-0 . 010 20 30 40 50 60 70 30 90 100 110 120 13 4 ISCIGCTN T O 200 400 60D 300 1000 1200 1400 1600 1300 2000 2200 2400 =
@ 3 x E 1 L
| E=|
. It
[
T
[
m
| 1T
iy
M | | ]
- e
3 m
L =
30 —
£ W
=
Py
i
<[ o « i v
Pick firet arrival [time=35.2me¢|dist.=01.85n 46:amp.=-14.040 [P_example.sq2 Ready NUM
R 5/21 | X80 568 | B RE (RE) | E L e e o

8) Calculation of interval velocity can be changed by Downhole seismic, Setup interval

velocity.

[Downholeseismicanalysis] Model Options Help
Data property

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

Setup interval velocity

Calculate layer velocity
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Set number of intervals for calculating interval velocity.

L.

Setup interval velocity

Number of intervals calculating velocity

’7_ Up
’ Down

(014

Cancel

-

Increasing the number makes the interval velocity smoother (see Section 6.4.5 for details).

Traweltime(rsec)

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 O

Velacity(misec)

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

=

L

i

gl

100

RIA

i=—¢

[

™
i

Pz

B
3

9

e

T LN

P-wave
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8) At first, one layer model is assumed and least squares velocity is shown. For increasing
number of layer, select Setup layer boundary.

[ Dewnhole seismic analysis | Model Options

Help

Data property

Setup source geometry
Setup layer boundaries

Setup interval velocity

Calculate layer velocity

Change Number of layers and setup Boundary depth (see Section 6.4.3 for details).

Setup layer boundary

Insert a new layer boundary (by mouse)

L)

Number of layers =

Boundary depth (m)

¥ Fix layer boundary depth

—

_ U |
_Down |

Down

OK

Cancel
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Updated traveltime curve and velocity model is shown.

Trawdtime(msec) Velacity(misec)
0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 O 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
T i WO !
‘ 5m _‘_‘_l__' 5m
£I
i
l‘ﬂﬁT‘fs Hﬁ%s
50 o
5m % 5m
Ty
Wl
N s
100 \
17‘[Bﬂs 1pars
€_=
1l
150
N \\ [
70m H 170m
= _I?
1‘75475 ﬁlﬂsw
250 3
I£'|.
el
‘ ==E
300 =

P-wave



9) At the end of analysis, save the list of waveform files, source-receiver configuration and
first arrival into a XML file by Pickwin, and save traveltime curves and layer velocities into
another XML file by PSLog.

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

File (F]] Edit/Display (E) View (V) Pick first arrivals (P) Surface wave analysis (S) Downhi
Cizl FEELTe b [tn [ O 9] o] 0 1] & | 9
Save SEG2 file
Open SEG2 file (SmartSeis)

Open McSeis-3 file
Open OYD 160MX (SEG1) file o 43 183 183 B =
Open synthetic waveform (.8hd) file s
Open pick file =
Save pick file B
Print window display (P)... Ctrl+P o, :
Print preview (V) Z
Page setup (R)... L
Group (File list)(G) 3 Make file list
P E— 5 Open file list
Save file list(text)

1 D:¥Hayashi¥...¥P_example.sg2 Save file list(XML)
2 5_example_LR.ghd Show file list(F) Ctrl+F
3 D:¥Hayashi¥...¥MC243_SX.0RG
4 D:¥Hayashi¥...¥sxbgD125.asc Set up geometry
Exit (X) MCSEIS-MT(Neo) »

| | I I I

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

‘File| Edit View Downhole seismic

Mew Ctrl+M
Open XML file... Ctrl+0
Save XML file Ctrl+5
Save XML file As...
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B) P-wave data using a single channel receiver
1) Select Downhole, Make file list for downhole.

| Downhole seismic analysis (D) | Surface wave analysis (S) O

Make file list for downhole
Setup component

Polarization
Waveform view
Automatic processing

Show particle motion

Show particle motion in dialog
Advanced options

Downhole seismic analysis <launches PSLo

g}

2) Select all files to be processed.

Pic
File(F)  Edit(E}

View(V) Pick first arrivals (P} Group (File list)(G)  Module  Surface wave analysis

Downhole  Option(Q)  Help(H)

| o e o e = O | ™ [ A | 0 || o e [ [P || 2 [ 23 | =[=:

N0 WEETI 02

- o
Open ﬂ
Look\n:l KL j & B of B

i;_ Name = Date modified Type *
""’-3: - | | sxcka438.592 9/7/2006 8:41 AM  SG2Fil
) | =] sxck2440.592 9/7/2006 8:44 AM  SG2 Fil
|| |15 sxckasaz.sg2 9/7/20068:47 AM 562 Fil
Desktop | |l sxck2444.52 9/7/2006 8:50 AM  SG2 Fil
S | | sxck2446.592 9/7/2006 8:54 AM  SG2Fil
— | |5 sxck2448.52 9/7/2006 8:57 AM  SG2Fil
Libraries | | sxck2450.592 9/7/2006 9:00 AM  SG2Fil
L&' | |3 sxcka452.592 9/7/2006 9:03 AM  SG2Fil

. | |5 sxcka454.592 9/7/2006 :06 AM  SG2 Fil| =

Computer "o cycka456.592 9/7/20069:09 AM  SG2Fil

@ { o sxck2458.592 9/7/20069:13 AM  SG2Fil _

" < 1 ] 3
File name: I"sxckZd&S.ng" "sxck 2402 sg2" "sxd(Zm.sgij Open I
Flesoftype: [ Alfies™) = Cancel_|
™ Open as read-only
9
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3) Setup 1% receiver depth and receiver spacing.

Select single receiver (depth) and multiple shots (files). Check off other check boxes.

r ™
Set up geometry for downhole seismic M
— Survey geometry 0K
Cancel

¥ Single receiver (d tiple shots (files)

wble recervers (depths) and multiple shots (files

" OYO suspension file (F)

" OYO suspension file ()

— Set up receiver depth

1st receiver I 0 m
Eeceiver spacing I 1 m

vze opposite source direction files together

[T Bach file includes both source directions

@nz.\}'ze P-wave data together




If data acquisition proceeds from a top of borehole to deep, put the shallowest receiver depth
to I*" receiver and positive value to Receiver spacing.

Set up receiver depth

Ist receiver 0 m
Eeceiver spacing 1 m

If data acquisition proceeds from a bottom of borehole to shallow, put the deepest receiver
depth to 1* receiver and negative value to Receiver spacing.

Set up receiver depth

lst receiver 20 m

Eeceiver spacing -1 m
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Receiver depth can be edited.

.
File list [

Index Edit DD Depth(m) Ok

| 0 r | 2402 | 0 _ Cameel |
T T -

| 2 r | 2406 | 2

| 3 r | 2408 | 3 Back

| 4 r | 2410 | 4
3 r |2412 | 3

| 6 r | 2414 | [;
7 r Iulﬁ I 7 ﬂ
g - I2413 I g MNumber of filaz -

— P
9 r |1420 |9

Waveform data for a file is shown.

Dept= 00m Tirre (mse)
o EY 100 150 20 20 n 0 a0 0 50 550 o0 60 70 70 a0 a0

0 4\1}\f N \,/\/J\\,.,\//\/—J\/
NN
2 gv\ NV NS0 NS S I

2

g

é 3 N e o

£

©

3 4 /\/‘ R e N U T BRI,
s jw O/ e e B
6

SCARBsy2



4) Select a component to be used by Downhole, Setup component.
[ Downhole seismic analysis () ] Surface wave analysis (5) O

Make file list for downhole

Setup component

Polarization
Waveform view r
Autornatic processing 2

Show particle motion

Show particle meticn in dialog
Advanced ocptions r

Downhole seismic analysis <launches P5Log>
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Select component to be used in a dialog box. Set Number of components to be selected to 1
and set channel number to be processed (channel number index starts from 0).

i B
Setup channel compenent u

UP
Number of components to @ Al Ok
be zelected Down | Cancel

Shallower receiver
UP
Channel for X E
Down Down
UP UP
Dowrn Down
e |
Dowrn |
— honitor
- u " Left hitting Eight hitting Vertical hitting (F)
s monitor
UP up UP
Channel number 4' 4' 4'
Down | Dowrn | Dowrn |
Static shift (msec)
(Channel number starts from 0)
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Waveform data is shown as common shot gather.

X:chaNo=4 Tire (moec)
o © 10 150 20 20 %0 £ 0 0 =0 50 @0 0 0
o ﬂf [ S G
1
2
3
4 ~—

Depth (m)

il
il
|

SdeRsg?

5) See other previous for picking first arrivals, editing and assigning layers.
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C1) S-wave data using a single receiver
1) Select Downhole, Make file list for downhole.

[ Downhole seismic analysis () ] Surface wave analysis (5) O

Make file list for downhole

Setup component

Polarization
Waveform view r
Autormnatic processing 3

Show particle motion

Show particle motion in dialog

Advanced ocptions 2

Downhole seismic analysis <launches PSLog=

2) Select all files to be processed.



3) Setup geometry.

Select Single receiver (depth) and multiple shots (files).
Check on Analyze opposite source direction files together.

Check off Analyze P-wave data together.

Select Left direction or Right direction for the order of source direction. Source direction (left
or right) has no important meaning and you can just put it as Left direction.

-~

Set up geometry for downhaole seismic

S

Survey geometry
=le recerver (depth) and multiple shots (files)

{7 OYO suspension file (F)

{7 OYO suspension file (5)

Set up receiver depth

Ist receiver 0 m
Eeceiver spacing 1 m

Start from (+ Left direction

(" Right direction

(@nz.\yze P-wave data together

(014

" Dwouble receivers (depths) and multiple shots (files)

Fregve source
e. alyze opposite source direction files together

Cancel
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4) Receiver depth and source component (direction) can be edited.

File list

10 e e

2 L e e o e A o B B

i

LEREREEE

b IO T S T T R T T
T T B B T . B B B

10

)
==
=

T

.’ .’
- -
s b

)
2]
i

)
s
d

0K

BX

Back

Delete

Mumber of files
38

1

R
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4) Waveform data for one depth (left and right shots) is shown.
You can scroll receiver depth by “ and ﬂ

Depth= 5.0m Time (msec)
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
0 —\\/\‘\MMWW I
Y component (perpendicular to shots) :2cha
L i
=

Channel number

X camponent (parallel to shots) :4cha

Left shot
Right shot

SckAB g2
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5) Select Downhole, Setup component and select components to be processed.
Set Number of components to be selected to two and set channel numbers to two horizontal
components.

Set up channel components X

N\ 18]
Number of channels for ‘ 2 _pl OK
analysis - Downl Cancel

Channel for X @7 %ll
Up |
Channel for Y — |

Up

Down

— Monitor and stafic shift

Left shot Right shot Vertical shot
[~ Use monitor

18] 18] 18]
Channel number _pl _pl _pl
Down | Down | Down |
Static shift (msec) I 0 I 0 I 0
— 2nd monitor
Left shot Right shot Vertical shot

[~ Use monitor

U U U

Channel number

Down Down Down

H
H
H

(Channel numbers start at 0)
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6) Selected components to be processed are shown. X components are shown as black (left)
and blue (right) and Y components are shown as green (left) and purple (right).

X ChaNo=2Y: Cha. No=4 Tine (msec)
0 50 100 150 200 20 300 350 400 450 500 580 600 650 700 750 800 850

)i

R

0

1

2

s (X
4 @C
5

6

7

8

9

L4ER
¥

Depth (m)
x&ﬁ% %%
o
e e e e L L i o

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

66



Particle motion of each depth is shown at the right of traces.

X Crano=2Y: Cta.Na=4 “Time meec)

Wi

amiag
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7) Select Downhole, Polarization for rotating two components. Rotated waveform data (left
and right shots) is shown.

X ChaNo=2Y: Cha. No=4 Tine (msec)
0 50 100 150 200 250 300 30 400 480 500 580 600 650 700 750 800 850

—W«&\%}QW

4 <

Depth (m)

Left hitting source : X Component

—————— :Right hitiing source : X Component
SCRA0Lsy2-90458.592
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8) Pick first arrivals by Pick first arrivals, Pick first arrivals manually or Pick first arrivals

automatically.
| Pick first arrivals (P) | Group (File list)(G) Module Surface

Pick first breaks manually
Pick first breaks automatically

X ChaNo=2Y: Cha. No=4 Tire (msec)
0 50 100 150 200 250 200 350 400 450 500 550 600 650 0 750 800 850
0 ’WW%
A e
2 i
3 f YOO
: =000
, B
6 f
7 f
8 f
9 } O<><><
: <O0K
x OO0
12 f
= 13 f
B
= u }
g 15 } ><><><
» 500!
. 00
18 !
19 -
20 ‘b<><>
2 -
2 OO
. D00
» OO0
» f
27 K}OO<
» o)

Left hitting source : X Component

— :Righthitting source : X Component
SCRANLsy2-90kA58.592
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9) Select Downhole, Downhole seismic analysis <launches PSLog> for showing a traveltime
curve.

[ Downhole seismic analysis (D) ] Surface wave analysis (5) O

Malke file list for downhole

Setup component

Polarization
Waveform view »
Automatic processing *

Show particle motion

Show particle motion in dialog

Advanced ocptions L

Downhele seismic analysis <launches PSLog=

Enter source offset and elevation difference (see Section 6.4.2 for details).

p
Source and borhole geometry

.

|
]

Source offset = I 10 m
Elevation difference (Es-Eg) = I 0 =

Source
R

Borehole

&

Select P- or S-wave (see Section 6.4.1 for details).

70



-
Logging property

" Powave

* S-wave

0K

Cancel
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A traveltime curve and a velocity model are shown.
M Pickn - ~ = PRI | 52 15 unttled - smage M. T TEEER T Ol

File(F) Edit(E) View(¥) Pick first arrivals (P} Group (File list)(G) Medule Surface wave analysis (S) Dewnhole (D) File Edit View Downhole seismic Help
Option(0) _ Help(H) DSd a7 eoml NE~vs
| | o] ) 0 = [5RA A v| : [1 7K &| [ [s [ w  [ P10 e[| [ uumber of log = 1 B
EeET— TS FauAe - Number of data = 2 .
[ ———— F f— o) —
o e wm m wm m m w w ow m m w wm mm
o -

— 9

Depth ()

Depthim)

<00

=
& P
= oY
. 0 P
u =
= L
: i —
= RO
» 1O}

[Trigges .

- ® —o— Suae -
< » E —— v
Pick first arrival |[time=354.4m:|dist.=30.36n|57:amp.=0.0002¢ sxck2458.sg2 ‘ Ready NUM

Change first arrival picking and click a red star *| in Pickwin, the traveltime curve and the
velocity model is automatically updated.

Pickwin - = l@ s s united - pst 7 S@ =
File(F) Edit(E) View(V) Pickfirstarrivals (P} Group (File list)(G) Medule Surface wave analysis (S) Downhole (D) ”ﬁ\g Edit View Downhole seismic Help
Option(0)  Help(H) o= B2S 7 ESHENE Vs
0| | e S | = W 25 [0 e v | 5 1 | | | | o[ 2 ) W [ FO[ 0[5 || nurnber of log = 1 E
e pe—— Z|f| Mumber of dafa = 2 R
[ — r [— o)
X CraNa2Y-Cra Nami e 3 , ) ) o ] ) = 0 3 w0 =
- w = = = = P ™
T e
I
o
I
PN
o B
I
o
I
s
: \
o v

|
Depthir)

Depth ()

T b Ol F—— v
Pick first arrival _[time=434.8m:|dist.=19,50n 41:amp.=0.0000C [sxck2458.592 Ready NUM
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10) At first, one layer model is assumed and least squares velocity is shown. For increasing
number of layer, select Setup layer boundary.

| Dewnhole seismic analysis | Model Options  Help
Data property

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

Setup interval velocity

Calculate layer velocity

_Change Number of layers and setup Boundary depth.

Setup lay=r boundary ﬁ
Up O
Number of layers = I 3 e ———
Down Cancel
Boundary depth (m)
1 I 2
il I g

W Fix layer boundary depth

[ I &
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The updated traveltime curve and the velocity model are shown.

Traveltine(msec)

Aomis

RN

Depth(m)

12ms

—O0— S-vae

11) Selecting File, Save XML file or Save XML file as saves the traveltime curve and the

velocity model into XML file.
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C2) S-wave data using a single channel receiver (Left and right shots are
recorded to same file)

1) In the geometry setup:

Choose Single receiver (depth) and multiple shots (files).
Check off Analyze opposite source direction files together.
Check on Each file includes both source directions.

-

Set up geometry for downhole seismic @

Survey geometry

OK

Cancel
@Siﬂgle receiver (depth) and multiple shots (files)

(" Double receivers (depths) and multiple shots (files)
{7 OYO suspension file (F)

7 OYO suspension file (8)

Set up receiver depth

1st receiver 17 m
Eeceiver spacing 1 m

S-wave source

Analyze opposite source direction files together

@Each file mchudes both source directions

[ Analyze P-wave data together
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Waveform for 1% depth is shown. Both left and right shots are included.

Depth= 00m Time (sec)
26 " o : " s M M 5 M A 5 PR ™
o \/\/\/V ~ —
1 b~ Jﬂ
2 | N N LT I~ LT \/X/\_,_\_f]/\4
™S—
| oo |
F
f 6 \/\/\’\/\—JWMNW/\V»———\* |
g 7 f\/\\/\/\/\/\/\m/\fwmmu_/m_’\w—hw
8
10
11
12 N

MCDI8 SXORG
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2) In the setup of components,

r

Set Number of components to be selected to two.

Set channel number for two components and two shot directions.

Setup channel compenent

0K

UP
Number of components to {: 5 —l
be selected Cancel
Left hitting Right hitting
UP ‘-
Channel for X 1 : ’
o Dowrn m
TP =
Channel for Y 1 : ; 3
Dowrn ‘. m
e |
Dowrn |
— honitor
U - Left hitting Right hitting Vertical hitting (F)
ze monitor
UP UP UP
Channel number 4' —I 4'
Dowrn | Diowrn | Down |
Static shift (m=ec)
(Channel number starts from )
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3) Selected components to be processed are shown. X components are shown as black (left)

and blue (right) and Y components are shown as green (left) and purple.

o ~F »;\@ e - Ei
Ao s e R e

A g — -—

£ IR A e e e e i = -
= A S — -

= APy - 1 7

20 S AARBL o= — = == %

: — R - - ®
: 280 i e
. _ — T I e S E

4) See other sections for processing beyond this step.
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D) S-wave data using a multi-channel (double) receiver

1) In the geometry setup,
choose Double receiver (depth) and multiple shots (files),
check on 4Analyze opposite source direction files together,

Set 1% receiver depth (top receiver) and receiver spacing.
(Generally, receiver spacing and spacing of data acquisition assumed to be same in this
configuration)
Set up gecmetry for downhele seismic I&
Survey geometry 0K
Cancel

{7 Bingle receiver (depth) and multiple shots (files)
@Dnuble receivers (depths) and multiple shots (files)
7 OYO suspension file (F)

{7 OYO suspension file (5)

Set up receiver depth

lstreceiver 0 m
Eeceiver spacing 1 m

S_wave source

Analyze opposite source direction files together
Start from {+ Left direction

(" Right direction
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2) Receiver depth and source component (direction) can be edited.

File list

10 e e

2 L e e o e A o B B

i

LEREREEE

b IO T S T T R T T
T T B B T . B B B

10

)
==
=

T

.’ .’
- -
s b

)
2]
i

)
s
d

0K

BX

Back

Delete

Mumber of files
38

1

R
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Waveform for two depths is shown. Both left and right shots and X and Y components are
included.

Depth= 60m Tirme (1msec)

0 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

Channel number

SCRABsg2
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3) In the setup of components,

Set Number of components to be selected to two.

Set channel number for two components and two depths.

-
Setup channel component

UP
MNumber of components to 1 j ) Al
be selected Down |

Shallowrer recerver

Channel for X |

UP
Channel for Y 15 F
Down

Deeper receiver

— Up
. Dowrn

O o

0K

Canesl

— honitor
Left hitting Right hitting Vertical hitting (F)
UP UP UP
Channel number 4' 4' 4'
Down | Down | Down |
Static shift (msec)
(Channel number starts from 0)

b

4) Waveform data for 1% shot is shown.

Depth (m)

+Right hiting source : X Component

 Left hitting source : Y Companent

82



5) Shot (depth) can be scrolled by ’/ and ¥ | Pick first arrivals for two depths and scroll

depth. Repeat these procedures till end.

6) Polarization and shift of left and right shots can be automatically done with scrolling. Set
Downhole, Automatic processing for double receivers, Polarization and Shift to on.
[ Downhaole seismic analysis (D) ] Surface wave analysis (5) Option (0]  Help (H)

Make file list for downhole
Setup component

Polarization
Waveform wview
Automatic processing

Show particle motion

Show particle motion in dialog
Advanced options

Downhole seismic analysis <launches PSLog>

[w 6 |Fo[i[+ |4

Polariied and shifted waiveform data.

Polarization
Shift
500 550 600 650 700 750 800 850

Depth (m)

39
40—

Left himnng\ +X Component
Right hiting source : X Cormponent

SCRARBsg2
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7) Select Downhole, Downhole seismic analysis <launches PSLog> for showing a
traveltime curve.

B pickwin - T B[S [ 7 untitied - pst ) =@ %
File(F) Edit(E) Wiew(V) Pick first arrivals (P) Group (File list)(G) Module Surface wave analysis (S) Downhole (D) File Edit View Downhole seismic Help
Option(0) ~ Help(H) EEEIECEN I L B
20 | e 8 0 = O 8 ] v [ 0 | | | )2 W [P 108 [ amber of fog = 1 =
Eo— Epe— ZI|| Number of datg - 2
A e oo T () B
mmﬂﬂnmmnmm,ﬂ
. . o s m = e e T
- L4
. =
: oms
5 86
= 87
=
[Trigger
F—— v
T
== A
.
£
.
I
. \L .
i E
—
[Pick first arrival _[time=427.9m:[dist.=32.04n[3:amp. =-0.00001 [sxck2458.592 | ||ready NUM A

- (= o= T e— —
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4.2 Combining P- and S-wave traveltime curves and velocity
models using PSLog.

1) Open P- or S-wave traveltime curves and velocity models by Select Open XML file.

Traweltime(msec) Velocity(misec)
0 10 20 30 40 S50 60 70 80 90 100 110 120 130 140 150 160 170 180 O 500 1000 1500 2000 2500 3000
[<T40ms T i T
5m — 5m
o
£ \1‘594"‘15 1694mis
=]
© \ 50m| i y som
,_\_|__|
\
0 ‘.I__L_‘
\1738715 #ﬂs
2 | | _J
B \L
= 150
i
o
N — |
\ =1
N 170m 170m
180 =
E_\_I
210
A
741mis [ e e
240 }
\ il
270 - )
\ —
0 ‘

P-wave
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2) Open another XML file and choose Append to present data. Both P- and S-wave traveltime
curves and velocity models are shown.

Depth(m)

240

Trawltime(msec) Velocity(misec)
300 40 600 1000 1500 3000

5m

oI

—

5m

=i}

i

1738m's %ﬂs
\ o
10m
\
s \ s

—O0— P-vae
—O0— Swae
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4.3 Optional analysis for detailed processing

4.3.1 Processing with monitor geophone

Processing flow using monitor geophone can be summarized as follows.

Setup components

Show waveform traces for monitor geophone

Pick first arrivals monitor geophone

If there is opposite shot J

Show waveform traces for monitor geophone
(Opposite direction)

Pick first arrivals monitor geophone
(Opposite direction)

Show waveform traces for downhole receivers

!

Pick first arrivals for downhole receivers




1) Set up number of monitor channel in the dialog shown by Downhole, Setup component.

-

Setup channel component

2]

Up | QK
Number of components to I 3
be zelectad Dowrn | Cancel
Shallowrer recerver
UP Uup
Channel for X 2
Dowrn Dowrn
P UP
Channel for Y 4
Down Diown
e |
Down |
— honitor
Left hitting Eight hitting Vertical hitting (F)

Static shift (msec) I 0

=

[re]
=

(Channel number starts from 00
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2) To display waveform traces for monitor geophoe, select Downhole, Waveform view, Show
monitor (left) or Show monitor (right).

[ Downhole seismic analysis (D) ] Surface wave analysis (5)  Option (Q)  Help (H)

: Make file list for downhole F G |F[|| |—‘III|,I'| FJ

Setup component ‘

Polarization

Wawveform view k Show each original file
i . Show L and R files

Auternatic processing L4

v | Show edited waveform
Show particle motion

, L Show P wavefor
Show particle motion in dialog o EvEreT

Advanced options » Show monitor (left)

Show monitor (right)
Downheole seismic analysis <launches PSLog=
| 1 | J | |

Show monitor (P-wave)

3) Waveform traces for a monitor geophone are displayed. Pick first arrival of monitor
geophone.

X CraNo=2Y: Cra. No=4. “irre )

E
g
E
B
g
8
El
g
g
4
g
8
g
g
8
8

Depth (m)

55 EBEREB e~

)

R

®on

EEEEE N
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4) Show and pick first arrival for opposite direction.

X CraNo=2Y. Cra No=4

Depth (m)

BN OB B

o

[~

‘/‘\_,

i%
|

SOCALsg2S0RERSG2

5) Select Downhole, Waveform view, Show waveform to show waveform traces recorded in a
borehole. Displayed waveform traces are automatically shifted by picked first arrival time

for monitor traces.

X CraNo=2Y:Cra.No=4

Depth (m)

o
1
2
3

5565 EBRES e~ o0 0

BN BN RERNRBGEE

0

bé

e e e e e A amamam S e e

v
Rightfiting source : X Comporert
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4.3.2 Set up rotation angle for polarization manually

1) Selec

t Downhole, Show particle motion in dialog.

[ Downhole (D) | #7°33¥(0) A7 (H)

Wawveform view

Automatic processing for double receivers

Advanced options

Make file list for downhole
Setup component

Polarization

v = Show particle motion
Show particle motion in dialog

Downhole seismic analysis <launches PSLog=

2) Waveform traces for each depth are shown in a dialog box.

= . i ’7 Up
Window start (before first arrival) 10 Down | (msec)

!/ \
<\ Original waveform traces
Polarized data\A X
’'d \\
< -
X Polarized waveform traces
N P
S e~

f Waveform and particle moticn Set up Wil’ldOW fOI' @1
~=w-Galeulating rotation
[~ Use time window based on first am%al ﬁ
Cancel

795091 degree

Set up rotation
angle manually

\/
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3) Original (before polarized) waveform traces are shown at the middle left. Picked first

arrival is shown as a red vertical line.

First arrival

. Left hithng zource (X component)
: Left hitting source (Y component)
> Right hitting source (X component)
: Right hitting source (Y component)

4) Polarized waveform traces are shown at the lower left.

First arrival

: Left hitting source
: Right hitting source

5) Scroll depth to be shown by Shallower and Deeper buttons.

Shallower
Depth |3 =
Deeper

First armival | 48.1703 {msec)
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6) Set up time window for calculating 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)

v Use time window based on first armval

Window start (before first arrival)

Window end (after first arrival)

-10

110

Up
Down
Up
Down

F

(msec)

(msec)

Check Use time window based on first arrival for applying 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.

Time window

7) 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 , eoree

—: Particle motion of left hitting
— : Particle motion of right hitting

——: Direction of rotation

8) Rotation angle can be set by checking Rotate manually in particle motion setup at the
lower right.
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Particle motion

v Fotate manually

Automatic angle

\ Check Rotate manually so

20 degree
(Y enly)

that rotation angle can be

egree
K et mannallv
Up
e dogme |

Rotation angle
automatically calculated
by least squares method.

180 degree

Rotation angle set
manually.

0 degree

(X only)

I

(X only)

-00 degree
(Y only)

! Left hitting source
: Right hitting source
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Rotation angle can be changed manually by Up and Down buttons.

Particle motion

v Rotate manually Use Up and Down buttons

Automatic angle 713799 degree / for changing angle.

Manual angle

Rotation angle
set by manually.
180 degree 0 degree
(X only) (3 only)
s T | )
Direction of rotation.

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

! Left hitting source
- Right hitting source
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If you would like to us only X component, click 0 or 180 degree and only X component is
used.

Particle motion

|+ Fotate manually

Automatic angle 113799 desree
U
Manual angle 0 Dnin |degm
90 degree Click 0 or 180 degree.
(Y only)

180 degree
(X only)

( 0 degree
| (X only)

AN

00 degree
(Y only)

Direction of rotation.

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

0o

! Left hitting source
- Right hitting source
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If you would like to us only Y component, click 90 or -90 degree and only Y component is

used.

Particle motion

[+ Eotate manually

Automatic angle TI3 799 dezres
U
Manual angle 90 Dnin degree
¢l Lo Click 90 or -90 degree.
(Y only)

180 degree 0 degree
( only) (X only)

Direction of rotation.

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

! Left hitting source
- Right hitting source
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4.3.3 Analyzing P- and S-wave data together

If P-and S-wave data were recorded at same borehole, both data can be processed
simultaneously as follows.

1) In the geometry setup:

Choose Single receiver (depth) and multiple shots (files).

Check on Analyze opposite source direction files together.

Check on Analyze P-wave data together.

Set I receiver depth (top receiver) and receiver spacing.
(Generally, receiver spacing and spacing of data acquisition assumed to be identical through
trhe logging in this configuration).

Set up geometry for downhole seismic l&
Survey geometry 0K
Cancel
@.ﬂgle receiver (depth) and multiple shots (files) -

" Double receivers (depths) and multiple shots (files)
{7 OYO suspension file (F)

" OYO suspension file (5)

Set up receiver depth

1st receiver 0 m

Eeceiver spacing 1 m

S-wave source
}fze opposite source direction files together

Start from {¢ Left direction
{" Right direction
[ Vertical direction (P)

@nz.\}-'ze P-wave data together
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2) Receiver depth and source component (direction) can be edited.

File list

Index Edit D Source comp. Depthim)

i

=]

CRIOCP
t*R{TCP |0

(3]

Mext
R P

=

T

Back

:

CROCP
“FROCP |1
CREP

=
—

CRep |2
Delete

l

“ROCP |2
Mumber of filez

IT

"R P

=]

RN

ol R A |

[ e s [ R [ B B

10 CROCP |3

1
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3) Select Downhole, Setup component and select components to be processed.
Set Number of components to be selected to three and set channel numbers to two horizontal
components and one vertical component. Monitor geophone channels (and their static shift)
can be set for three components individually. Check on Use monitor if you use monitor

geophones.

-
Setup channel component

28]

— honitor

@ Left hitting
=2 monitor

Channel sumber .— '_Al '_Al
—— O O

~~ Uup | O
Number of components to ‘
be zelected Dowrn | Cancel
Shallowrer recerver
UP UP
Channel for X
Dowrn Dowrn
UP UP
Channel for Y
Down Down
®
Channel for £ (F) 2
Down
Right hitl:i.ﬂg Vertical hitl:i.ﬂg )

(Channel number starts from 00

b

£

4) To display S-wave form data, click the %= button. To display P-wave form data, click the

E button. See Section 5.1.4 for details.
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4.4 Files used in analysis

Process and result of downhole seismic analysis are saved into three different types of files.

1) Original waveform files (SEG2)

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

2) File list (XML)

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

3) Analysis result (XML)

All processing information used in the second program PSLog is saved into another XML
file. The file contains traveltime curves, source geometry (offset and elevation difference),
layer boundary, velocity of each layer and plotting scales. P- and S-wave analysis results can
be saved into same XML file or two different files.
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5- The Pickwin module downhole analysis functions

Separate manuals exist for SeisImager/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.

[ Downhole seismic analysis (D) ] Surface wawve analysis (S)

Make file list for downhole

Setup component

Polarization

. |
Waveform view k|
Automatic processing *

Show particle motion

Show particle motion in dialog
Adwvanced options (|

Downhole seismic analysis <launches PSLog=

5.1 Downhole seismic analysis Menu

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

5.1.1 Downhole seismic analysis Menu: Make file list for downhole

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 processed together generally 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 other seismic data
analyses such as surface wave data analysis or seismic refraction analysis. General file list
can be made by selecting File, Group (File list), Make file list. However, downhole seismic
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data analysis requires unique information, such as source direction or receiver component,
and this information can be easily given by Make file list for downhole under Downhole
seismic analysis menu.

To make a list of files, select Make file list for downhole. After setting the Files of type,
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/l files is showing for the Files of type setting,
take care not to inadvertently select non-data files as this will cause an analysis error.

Open Iﬁ
Lookin: | |, Al - e@mefEr
= Name ’ Date modified Type =
Ploces L Sxck2411.592 2006/09/07 7:57 SG2 il
7] sxck2410.5g2 2006/09/07 7:55 5G2 Fil
[ | sck2409.592 2006/09/077:54  SG2 Fil
Deskiop |7 sxck2408.5g2 2006/09/07 7:52 5G2 Fil
— 7] sxck2407.5g2 2006/09/07 7:51 5G2 Fil
=l 7] sxck2406.592 2006/09/07 7:48 5G2 Fil
Libraries 7] sxck2405.592 2006/09/07 7:48 5G2 Fil =
- 7] sxck2404.5g2 2006/09/07 7:42 5G2 Fil
S |7 sxck2403.592 2006/09/07 7:42 5G2 Fil
Compiter | 7] sxck2402.5g2 2006,/03,07 7:36 5G2 Fil
(".\. T ick2401.5g2 2006,09,07 7:35 SG3 Al -
Network [ T = b
File name: |"smk24D'I 892" "sxck 2457 sg2" "sxck2455.sg.ﬂ Open |
Files of type: | Al files (") | Cancel
™ Open as read-only
\

Confirmation that the files are input is displayed, clock OK.

[ pickwin -3 |

l 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 previous chapters,
there are many pattern of source-receiver configuration in downhole seismic data
acquisition. Fundamental source-receiver configuration can be set up using this dialog box.
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Typical examples of setup are explained in Section 4.1 Processing for P- and S-wave data
with typical source-receiver configuration.

-

Set up geometry for downhole seismic

I Bingle shot (file) and multiple receivers

_ Bingle receiver (depth) and multiple shots (files)
_) Double receivers (depths) and multiple shots (files)
1 OYO suspension file (F)

1 OYO suspension file (5)

Set up receiver depth

Lst recerver

Eeceiver spacing

S-wave source
[] Analyze opposite source direction files together
Start from ) Left direction
_) Right direction
_) Vertical direction (F)
["]Each file includes both source direction

[7] Analyze P-wave data together

1) Survey geometry (see Chapter 3.)

A) Single shot (file) and multiple receivers

Data acquisition using a multi-channel receiver (Figure 3).

B) Single receiver (depth) and multiple shots (files)

Data acquisition performed at each depth using a single depth receiver (Figure 6 or 9).
C) Double receivers (depths) and multiple shots (files) (Figure 13).

Data acquisition in which two different depth receivers, such as a cone penetrating probe,
are recorded simultaneously.

D) OYO suspension file (PS)

Data acquisition using OYO suspension. Select this .
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E) OYO suspension file (PS)

Data acquisition using OYO suspension. Select this for S-wave analysis.

2) Setup receiver depth
I°" receiver is the depth of the first receiver. The Receiver spacing is the spacing between
each receiver.

3) S-wave source

A) Analyze opposite source direction files together.
For analyzing left and right shots together in S-wave measurement, check this option and
select one of following options for order of measurements. File list will be made

a) Start from left direction: Left -> Right (-> Vertical).
b) Start from right direction: Right (-> Vertical) -> Left.

c¢) Start from vertical direction (P): (Vertical) -> Left -> Right.

B) Each file includes both source directions.
If left and right shots are recorded to same file (Figure 12 and 13) in S-wave measurement
using hold function of seismograph, cheek this option.

C) Analyze P-wave data together
Check this option for analyzing P- and S-wave data simultaneously.
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Setup shown below is an example of source- receiver configuration for S-wave data
acquisition using single 3 components receiver.

F' ™y
Set up gecmetry for downhole seismic M
e

Cancel

¥ Single receiver (depth) and multiple shots (files)
" Double receivers (depths) and multiple shots (files)
i OYO suspension file (P)

i~ OYO suspension file (5)

 Set up receiver depth

1st receiver I 0 m
Receiver spacing I 1 m

 S-wave source

¥ Analyze opposite source direction files together

Start from % Left direction
{” Right direction
7 Vertical direction (P)

[ Analyze P-wave data together
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Click OK and the file list dialog box presents the data files listed by file ID. Confirm ID,
source component and receiver depth. If acquisition order of source component (direction)

of depth is irregular, they can be edited by manually.

[ File st ==
Indx Edt 1D Sourcecomp.  Depth(m)
[ r [ eLcr [o 4“”“""1
[T r e crer [o o
2 r Jus ercr [t

[ r Jus cLewr [T ﬁ
[« r Jas ercr O

[ r [m cLer E

Iﬁ_l_ WFLFR |3—

Fr e cier [ = |
IS_ r IW FLCR |4— Mumber of files
[f r Jaw cirewr [+ [«
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Confirmation that the number of receiver depths and channels is displayed, click OK.

[ pickwin =)

Y Mo. of receiver depths = 29
Jl\ No. of channels = 7

Confirmation that the number of files is displayed, click OK.
[ =5)

; l: Total number of traces = 406

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

[ Pickwin |

/I, Left=203Right = 203

109



Waveforms for left and right shots are displayed.
rPlckwin- . — . . P = " 4 40 B [E=Fe™ )

|| File(F) Edit(E) View(V) Pick first arrivals (P} Group (File list)(G) Downhole seismic analysis (D)  Surface wave analysis (5) Option(0) Help(H)

Q|| | || W €| =5 R | v & v B3] | s [ | 92 3K & | || =[5 w6 |0 s ]

Sttus - No edfing -

| =
Degir= 0.0m Time {msec) ‘ ‘

Channel number

10

Len sl

————— -Rigntennt
k2458502

<4 |.m 3

Mo editing time=140.4mse |dist.=-0.91m |L:amp.=-0.00803  |sxck2458.592
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5.1.2 Downhole seismic analysis Menu: Setup component

Which channels will be used for analysis must be assigned before picking first arrival
except a data acquisition using multi-channel (depth) receiver (method A).

-
Setup channel component

22
Number of components to
be selected —
R
Down Down
S—— [w]
Dowa
Channel for Z (F)
Monitor
U ) Left hitting Right hitting Vertical hitting (F)
e monitor
R [ ]
owa.
Static shift (msec)
(Channel number starts from 0)

1) Number of components to be selected.

Set 1 for P-wave analysis or S-wave data acquisition using one direction shot.
Set 2 for S-wave analysis using two opposite direction shots.

Set 3 for analyzing P- and S-wave data simultaneously.

2) Channel for X, Y, Z

Set channel number to each component. Channel number must start from 0 (i.e. 0, 1,
2....). Set both Shallower receiver and Deeper receiver for analyzing double receivers
(method D). Set Left hitting and Right hitting for analyzing data that left and right shots are
recorded to same file.
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3) Monitor

Check Use monitor if first arrival time of monitor geophones are used for shot time shift.
Assign channel number to each component. If shot time of monitor has static shift, set time
shift to “Static shift” so that time shift t can be automatically corrected.

Setup shown below is an example of source- receiver configuration for S-wave data
acquisition using single 3 components receiver.

Setup channel component @
UP OK
Number of components to )
be selected Down
Cancel
Shallower receiver
up up
i Channel for X 2
Down Down

UP
I Channel for ¥ 4 — r—

i UpP

Down

I Monitor
Left hitting Right hitting Vertical hitting (P)

[~ Use monitor
S | | |
Down Down Down

Static zhift (msec)

(Channel number starts from 0)

Click OK and waveform traces along a borehole are shown. At each depth, one trace will be
shown when P-wave data is analyzed, two traces will be shown for S-wave data with single
shot direction and four traces will be shown for S-wave data with opposite directions.
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|| File (F) Edit/Display (E) View (V) Pick first arrivals (P) Downhole seismic analysis (D) Surface wave analysis (S) Option (0) Help (H)
| =|w|] ||| =] WA Ar| ] 5658 F [ o |2 |~ | 98] & | v || =[z=[w 6 |Fo[10]-|4+
St Noegmng -
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. o
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= 14
&
= 1
s
n
| . e
g
| 2 3] P
% e
| el
- Lef hiting source - Y Component
Right hilting source - X Component
l QAT NIRING S0UrSe | Y Component
‘Euck401 sq2-EckdSE 5g2
| -
«m 3
| No editing time=695.4m:|dist.=35.24n|115:amp.=-0.000 |sxck2458.5g2

5.1.3 Downhole seismic analysis Menu: Polarization

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 opposite direction shots. Rotation
angles of each depth are automatically calculated by least square method. When opposite
direction sources are analyzed together, one common rotation angle is applied to both
direction shots. Figure shown below is the example of waveform data after polarization.
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Pickwin - = | 5] ||

File (F) Edit/Display (E) WView (V) Pick first arrivals (P) Downhole seismic analysis (D) Surface wave analysis (S) Optien (0) Help (H)
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No editing time= 2.0mse dist.=-4.99n |1:amp.=-0.00005 |sxck2458.592

5.1.4 Downhole seismic analysis Menu: Waveform view

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

5.1.4.1 Downhole seismic analysis Menu: Waveform view: Show each original

file

An original single waveform file by one shot is displayed. Use & 3nd ¥ buttons to scroll
depth of files.
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CEETS W .. e O w . B oo

File (F) EdithispIav.(E) View (V) Pick first arrivals (P) Downhole seismic analysis (D) Surface wave analysis (S) Option (0) Help (H)

SEEIBENEEED e EE Sl YA (e Pl R e e = eS| \

Stzius - N ediing
Cepir= 0.0m
Q £

Time (msec)

5@?? |

m

| »

| Mo editing

[time=357.5m:|dist.=7.53m [6:amp.=0.00021 |sxck2401.sg92

5.1.4.2 Downhole seismic analysis Menu: Waveform view: Show L and R files

-

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

of files.
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r Pickwin - — - R L oo 5 B |
File (F) Edit/Display (E) WView (V) Pick first arrivals (P) Downhole seismic analysis (D) Surface wave analysis (S) Option (0) Help (H)
=& | || e = A A S8 O [ 20 & | w | B[ =[] w6 [Fo| 0|4 %5
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m | e
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|

Left snot

—— - Rightshot
S sgRankaeh ag2 =

No editing time=339.5m:|dist.=7.87m |13:amp.=0.0001¢ |sxck2401.5g92

5.1.4.3 Downhole seismic analysis Menu: Waveform view: Show edited
waveform 3=

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

5.1.4.4 Downhole seismic analysis Menu: Waveform view: Show P waveform

A
—h—

If P- and S-wave data are processed simultaneously, P-wave data will be displayed.

5.1.4.5 Downhole seismic analysis Menu: Waveform view: Show monitor (left)

If monitor geophone channel for left shot is assigned in Setup channel component dialog,
waveform traces of the monitor channel for all depth are displayed.

5.1.4.6 Downhole seismic analysis Menu: Waveform view: Show monitor
(right)

If monitor geophone channel for right shot is assigned in Setup channel component dialog,
waveform traces of the monitor channel for all depth are displayed.
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5.1.4.7 Downhole seismic analysis Menu: Waveform view: Show monitor (P-
wave)

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

5.1.5 Downhole seismic analysis Menu: Automatic processing

Automatic processing is applied to the analysis of S-wave data using a multi-channel
(double) receiver (D) and S-wave data using OYO suspension. In these analyses, edited

waveform can be scrolled by & 2nd ¥ buttons. Automatic processing will automatically
apply following wave processing to next waveform data.

5.1.5.1 Downhole seismic analysis Menu: Automatic processing: Polarization

Polarization (see 5.1.3 Downhole seismic analysis Menu: Polarization) is automatically
applied to scrolled waveform data.

5.1.5.2 Downhole seismic analysis Menu: Automatic processing: 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, click on Correct S-wave in the
Edit/Display menu. See details in 3.2.9 Correct S-wave in SeisImager/2D manual. When
downhole seismic S-wave data with double receivers (such as seismic cone or OYO
suspension) and opposite direction sources is analyzed, Correct S-wave is automatically
analyzed.

5.1.6 Downhole seismic analysis Menu: Show particle motion

Particle motion is a plan view of receiver motion. When analyzing S-wave data, particle
motion can be displayed at the right of waveform display. You can switch displaying
particle motion or not by this menu. Example of particle motion is shown below.
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Particle motion of left hitting

Particle motion of right hitting

Direction of polarization

5.1.7 Downhole seismic analysis Menu: Show particle motion in dialog

Particle motion described above can be displayed larger in separate dialog box as shown
below. Rotation angle can be manually set by using this dialog box. Time window of
particle motion for calculating rotation angle can be also set. Using this dialog box, detailed
parameters for polarization can be manually set to each trace.
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Waveform and particle motion

P9
Shatlower | *35 Time window (for all depths) 0K
Depth |5

= po I [~ Use time window based on first arrival
eeper - 3 o Up Cancel
Window start (before first armival) -10 E‘ (msec)
First amival | 87.203 (msec) ’7 Up
Window end (after first arrival) 30 Down |(msec)

Original data
Particle motion

¥ Rotate mamually

Automatic angle 792831 degree
’71 Up
Manual angle 792831 E‘dgg}gg

90 degree
(¥ onty)

Polarized data
180 degree Dfiegree
(F only) (X only)

-0 degree
(Y only)

5.1.8 Downhole seismic analysis Menu: Advanced options:

5.1.8.1 Setup polarization and particle motion parameters

Detailed parameters for polarization calculation and particle motion display can be set in a
dialog box shown below. This setting is applied to all traces and manual setting will
changed.

i ~
Setup polarization &J

I¥ Rotate left and right shots with common angle
Time window Cancel

[ Use time window based on first arrival

Window start (before first amival) | -10 (msec)

Window end (after first amival) 30 (msec)

L

1) Rotate left and right shots with common angle

When opposite direction shots are analyzed together, one rotation angle is determined from
two opposite shots or two rotation angles are determined to each direction. Check this
option if you use common angle for both shots.
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2) Time window
A) Use time window based on first arrival

Check this for applying time window to the calculation of particle motion for determining
rotation angles. Time window can be set based on picked first arrival time.

B) Window start
Start of time window based on first arrival time. Negative value means before the first
arrival.

C) Window end
End of time window based on first arrival time. Positive value means after the first arrival.

Start, end and first arrival time can be summarized as shown below.

Picked first arrival

Window start Window End

-10msec +30msec

A\

\Z

Time window of calculating particle motion

5.1.9 Downhole seismic analysis Menu: Downhole seismic analysis
<launches PSLog>

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 final report.
PSLog can be opened separately and can read in XML file that contains first arrival data.
But this single step is the easiest way to automatically launch PSLog and import a
traveltime curve just picked in Pickwin as well as waveform traces.

To automatically launch PSLog and import the traveltime curves from Pickwin, select
Downhole seismic analysis <launches PSLog>.
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5.2 Group (File list) menu
Group (File list) menu contains functions for opening, saving and editing the file list. See

SeisImager/SW manual for details.

Make file list

Open file list

Save file list(text)

Save file list(XML)

Show file list{G) Ctrl+G

Set up geometry

5.2.1 Make file list

Do not use this menu for making file list for downhole seismic analysis.

5.2.2 Open file list
To open an existed file list, select Open file list.

5.2.3 Save file list (text)

Do not use this menu for downhole seismic analysis.

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

5.2.5 Show file list

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

5.2.6 Set up geometry

Do not use this menu for downhole seismic analysis.
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[+ © Jus eLCRr 2
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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. Example of exported text file is shown below.

_ | test.dat - Notepad l = | [=] ﬁJ
File Edit Format Wiew Help
2401 0.0000000. 000000 1.000000 0 O -
2402 0.0000000.000000 1.000000 O 1 B
2403 1.0000000.000000 1.000000 0 O
2404 1.0000000.000000 1.000000 O 1 E
2405 2.0000000. 000000 1.000000 O O
2406 2.0000000.000000 1.000000 O 1
2407 3.0000000, 000000 1.000000 O O bl
| 2408 3.0000000.000000 1.000000 0 1
|2409 4.0000000.000000 1.000000 0 O
2410 4,0000000, 000000 1.000000 O 1
/2411 5.0000000.000000 1.000000 O O
2412 5.0000000.000000 1.000000 O 1
2413 6.0000000.000000 1.000000 O O
il 2414 &.0000000.000000 1.000000 O 1
2415 7.0000000. 000000 1.000000 O O
2416 7.0000000.000000 1.000000 0 1
2417 &.0000000.000000 1.000000 O O
2418 &.0000000.000000 1.000000 0 1 il
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First column is ID and second column is receiver depth. You do not need to change third
and fourth columns. The last column indicates source component and 0, 1 and 2 mean left,
right and vertical, respectively.
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6- The PSLog module functions

PSLog calculates velocity models from first arrivals picked by Pickwin and displays
traveltime curves and velocity models of downhole seismic data. Its display mainly consists
of two figures, such as traveltime curves (traveltime view) and velocity models (velocity
model view).

Traveltime view

Velocity model view

Velocity column

r —
5 Untitled - PSLog(Sei

|File Edit View Downhole siismic analysis Model Options Help

§
H
k4
i’
*
<

{03

\omiggs

G- 3Pz

Vs 414 ||
=i aT f
r- 10

G- 80
- saes

Depthim)

Vp T4z
Ve 525
w-it5
r=200
G- st
- ssoues
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6.1 File Menu

The file menu includes functions for opening and saving PSLog result files and printing.

Edit View Downhaole seismic an

Mew Ctrl+M
Open XML file... Ctrl+0
Save XML file Ctrl+5

Save XML file 4s... 1
Options 2

Print... Ctrl+P
Print Preview

Print Setup...

Exit

6.1.1 File Menu: New
Clear all data.

6.1.2 File Menu: Open XML file=

To open an analyzed result previously saved with the extension .xm/, select Open XML file.

Highlight the file and click Open.
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[ E;_.S’ Open @1

Lockin: | |, Datal(PS) ~| £ B
L= MName . Date modified Type
-
. ’:ﬂ‘f;'l' | test_Pml 2010/12/06 1449 XML Doct
eCel aCes
|| test_ps.xml 2011/02/01 15:21 XML Docu
" | test_Sxml 2010/12/06 1449 XML Doct
Desktop
=l
Libraries
A
Computer
u,
e
Network

4 L1 2

File name: |testjsxrn| j Open |
Files of type: |XMLfiIe|f’mI} ﬂ Cancel

6.1.3 File Menu: Save XML file =]

To save a logging data into the current XML file, select Save XML file as. A logging data
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 File Menu: Save XML file as

To save a logging data into a new XML file, select Save XML file as. A logging data can be
saved at any time in the processing flow and will reflect the extent of results at the time of
save.

Assign file name with the extension .xm/ and click Save.
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r » > k!
P‘:E Save Az l - ‘ ﬂ
Savein: | ), DatallPS) ~| e@ekEr
== Name = Date modified Type
e Bt
test_P.ml 2010/12/06 14:49 XMLD
Recent Places L Jrest.mxm /1270 o
L | test_ps.xml 2011/02/01 15:21 XML Docy
- | test_Suxml 2010/12/06 14:49 XML Docu
Desktop
Lieries
Iy
Computer
=
@
Networl
4| 1 | r
File name: I j Save I
Save as type: I}(MLfiIe{‘ml} j Cancel |
LS w = A

6.1.5 File Menu: Options

6.1.5.1 File Menu: Options: Save traveltimes in tabular form (*.txt)

To save the final traveltime curve of a logging data in tabular form, select Save traveltimes
in tabular form (*.txt).

Assign a file name with the extension .zt and click Save.

i ™
PE Save As l -- ‘ ﬁ
Save in: I | Datal(PS) j = @ ef B
= Mame ‘ Date medified Type
&"P command_line_for_LogPlot.bd 2010/12/06 14:39 Text Docu
Recent Places — -inetortogriot '
| DrawPS.et 2011/08/2512:44 Text Docu
4 | IntervalVelocityModel.bt 2010/12/06 1439 Text Docu
Deskiop | LeastSquareVelocity.bd 2010/12/06 14:43 Text Docu
o | OnLButtonDown.bd 2010/12/06 15:02 Text Docu
@;!J | SetVelocityMedel bt 2011,/08/25 12:00 Text Docu
Libraries | ShowVelocityColumn.bd 2011/08/2512:44 Text Docu
A
Computer
S
@
Netwaork
4| [ | b
File name: Itla\reltime_tab.t:d j Save I
Save as type: IText file:(™ ) ;I Cancel |
e n e o
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The file is simple text file with Depth and Traveltime.

-

~

| TraveltimeTab.txt - Notepad =NRCIN X
File Edit Format View Help
pepth(m) Traveltime(msec) -
0. 000000 0. 000000 =
2.000000 5.124799 |i|
4,000000 B.770473
6. 000000 10.855343
8. 000000 12.394498
10. 000000 13.409547
12.000000 14.568520
\(14.000000 16.233076
16. 000000 7.113417
18.000000 18.875898
20. 000000 20.576790
22.000000 21.665581
24.000000 22.993174
26. 000000 24, 285460
|28. 000000 25.549759
30. 000000 26.770649
32.000000 7.794062
34. 000000 28. 800566
36. 000000 29.793203
38. 000000 30.774364
y(40. 000000 31.745943
42.000000 32.709457
44.000000 33.6606130 -

6.1.5.2 File Menu: Options: Japanese standard format (MLTI)

This function is under development and cannot be used right now.

6.1.6 File Menu: Print £

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

-

[SSX)

Print .
Printer
Name: HP Laserlet 4250 PCLE-Accounting - Properties...
Status: Toner low; 0 documents waiting
Type: HP LaserJet 4250 PCLG
Where:  172.168.100.16
Commert: [~ Print to file
Print range Copies
* Al Number of copies: 1 El:
" Pages from: |1 to:
2131 513 P
" 1 1
QK | Cancel

6.1.7 File Menu: Print preview

To display the print image, choose Print preview.
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6.1.8 File Menu: Print Setup

To set up printing parameters, choose Print setup.

6.1.9 File Menu: Exit
To close PSLog, choose Exit.

6.2 Edit Menu

The Edit menu contains a function for copying graphical displays to the clipboard.

View Downhole seisi

Undo Ctrl+Z
Delete

Copy Ctrl+C

6.2.1 Edit Menu: Undo

This function is under development and cannot be used right now.

6.2.2 Edit Menu: Delete

This function is under development and cannot be used right now.

6.2.3 Edit Menu: Copy

To copy the current display to the clipboard for pasting Word or other program, select Copy
or press Ctrl+C.

6.3 View Menu

The View menu includes functions to configure scales, select contents to be displayed and
alter display.
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Downhole seismic analysis  Model  Options

Setup X axis
Setup ¥ (depth) axis...

meter/feet

Show P-wave logging

Show S-wave logging

Show least squares velocity lines

Show interval velocity

R T Y

Show least squares layer velocity

Show waveforms

<.

Show velocity column

Show text labels

Show traveltime curnves(s)

Show velocity model(s)

Status Bar
Toolbar

<A S s

Advanced ocption

6.3.1 View Menu: Setup X axis

Ctrl+ &

To configure X (horizontal) axis scales on a traveltime curve and velocity model, choose a
figure whose axis is changed by clicking circle and index number at the left top of figures

firstly. Then select Setup X axis.
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Click a circle to activate each figure

-
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6.3.2 View Menu: Setup Y (depth) axis
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To configure Y (depth) axis scale, select Setup Y (depth) axis. An identical scale setting is

applied to all figures.

, .
Setup Y {depth) a [
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6.3.3 View Menu: meter/feet

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 View Menu: Show P-wave logging P

You can select which logging to be shown by switching P-wave logging and S-wave
logging or the P and B vuttons. To display P-wave logging data, check P-wave logging

or push the P vutton. Examples of P- and S-wave logging display and P-wave logging
display are shown below.
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6.3.5 View Menu: Show S-wave logging S

To display S-wave logging data, check S-wave logging or push the B button. Example of
S-wave logging display is shown below.
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6.3.6 View Menu: Show least squares velocity lines

Least squares velocity lines are linear velocity lines that indicate a velocity of each layer.
The velocity of each layer is calculated by a least square method. Selecting Show least
squares velocity lines will display or hide linear velocity lines.
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6.3.7 View Menu: Show interval velocity

Interval velocity means velocities calculated from each couple of traveltimes and they are
shown as polylines on a velocity model view. Selecting Show interval velocity will display
or hide interval velocity.
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6.3.8 View Menu: Show least squares layer velocity

Least square layer velocity is a velocity of each layer calculated from traveltime curve by a
least squares method. It is shown as a vertical line with color shading. Selecting Show
interval velocity will display or hide interval velocity.
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6.3.9 View Menu: Show waveforms ¥

If a logging data includes waveform data, it can be shown on traveltime view. Selecting
Show waveforms or clicking the ¥ button will display or hide waveform data. Waveform
data can be imported in PSLog from Pickwin when you launch PSLog from Pickwin by
selecting Downhole seismic analysis <launch PSLog> in Downhole seismic analysis menu.
Imported waveforms cannot be edited in PSLog.
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6.3.10 View Menu: Show velocity column

Velocity column is a right end column in which velocities, poisons ratio, density and elastic
moduli (Share modulus (G) and Young’s modulus (E)) can be shown. Selecting Show
velocity column will display or hide a velocity column. In order to display elastic moduli,
densities of layers must be set by Show layered model in Model menu (see Section 6.5.1).
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6.3.11 View Menu: Show text labels

Text labels are texts showing velocities or depths on traveltime view or velocity model

view.
Velocity Layer boundary depths Layer velocities
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6.3.11.1 View Menu: Show text labels: Velocity lines

Selecting Velocity lines will display or hide text labels of velocity lines.

6.3.11.2 View Menu: Show text labels: Layer velocities

Selecting Layer Velocities will display or hide text labels of layer velocities.
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6.3.11.3 View Menu: Show text labels: Layer boundary depths
Selecting Layer boundary depths will display or hide text labels of layer boundary.
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6.3.12 View Menu: Show traveltime curve (s) '™

Selecting Show traveltime curve (s) or clicking the T button will display or hide traveltime

view.
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6.3.13 View Menu: Show velocity model (s) ¥s

Selecting Show traveltime curve (s) or clicking the ¥s button will display or hide velocity
model view.

= — —
ES Untitied - PSLog(Seisimager) WIS [E=E=R

File Edit View Downhole seismic analysis Model Options Help

(=8| e ) [P =% w7V A ] ]

| »

(3
m

Ummdin

S0m

Vp=1885
VE=ITE
.49
r=1800
G=133MFE

oam  |VE-1TEE
VEmd1e
V047
r=1200
G=32MFa
E=35EMFE

Depthim)
g

T4z
. magm | Ve~
w145
12000
c-35ihmE
@ EREEEs
240
270
300
< Tl 3
Ready MUM A
—_— =

6.3.14 View Menu: Status bar
Selecting Status bar will hide or display Status bar.

6.3.15 View Menu: Toolbar
Selecting Tool bar will hide or display Tool bar.
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6.3.16 View Menu: Advanced options

6.3.16.1 View Menu: Advanced options: Reset text positions

At first, text label position is automatically assigned. Text label positions can be changed
manually by a mouse. Selecting Rest text positions will re-assign all text positions
automatically.

6.4 Downhole seismic analysis Menu

The Downhole seismic analysis menu includes functions for analyzing traveltime data.

[Downholeseismicanalj.rsis] Model  Options  Help

Data property

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

Setup interval velocity

Calculate layer velocity

6.4.1 Downhole seismic analysis Menu: Data property

A logging data was assigned either P- or S-wave data when it is imported from Pickwin. To
switch P- or S-wave, select Data property.

Logging property ﬁ
& wave Cancel
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6.4.2 Downhole seismic analysis Menu: Setup source geometry

Source geometry means relative distance from a top of borehole to source. Distance can be
set as vertical and horizontal distance as shown below. Source offset can be positive or
negative value. Sign of horizontal distance has no meaning. Make sure correct sign must be
assigned to elevation difference as shown below. Elevation difference must be positive if
source is higher than top of borehole.

Source
Elevation differencef i}k
Borehole Source offset

Source geometry must be set when logging data is imported from Pickwin. To see or
change source geometry, select Setup source geometry.

Source and borhole geometry

|
]

Source offset = 10 m
Elevation difference (Es-Eg)= | =

Source
e s
................................ Eg

Borehole

145



6.4.3 Downhole seismic analysis Menu: Setup layer boundaries

To set up layer boundary, select Setup layer boundary. A velocity of each layer is
automatically calculated from traveltime by a least squares method.

Setup layer boundary

Ol v |
Number of layers = 4
Down

Boundary depth (m)

ik,

Cancel

lv Fixlayer boundary depth

1) Number of layers

Number of layers can be set between from 1 to 20.

2) Boundary depth

Boundary depths must be ordered from shallow to deep.
3) Fix layer boundary depth

When this option is checked, velocity lines obtained by a least squares method cross

exactly on the assigned depth. Otherwise, velocity lines may not cross on the assigned
depth.
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Fix layer boundary depth is On
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When traveltime data is imported from Pickwin, number of layer is set to 1.
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Example of increasing layer is shown below. When second layer is added with Fix layer

boundary depth option.
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When third layer is added with Fix layer boundary depth option.
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When forth layer is added with Fix layer boundary depth option.
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6.4.4 Downhole seismic analysis Menu: Insert new layer boundary

(by mouse) =

To insert new layer boundary, select Insert new layer boundary (by mouse) or click L= and
click a depth that you would like to insert a new layer.
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6.4.5 Downhole seismic analysis Menu: Setup interval velocity

Interval velocity means velocities calculated from each couple of traveltimes and they are
shown as polylines on a velocity model view. An interval velocity is calculated from only
two traveltimes and may be too bumpy. The interval velocity can be smoothed by applying
a median filter. To apply the median filer, select Setup interval velocities.

-
Setup interval velocity

Number of intervals calculating velocity 0K |
Ili Up Cancel
Down

S

Smoothness of the median filter is defined as a number of intervals for calculating the
median value. The number of intervals must be odd and start from 1. The number of
intervals of 1 means that no filter is applied. Increasing intervals makes the interval velocity
smoother.
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6.4.6 Downhole seismic analysis Menu: Calculate layer velocity

To calculate layer velocity for each layer by a least squares method with current parameters,
select Calculate layer velocity. Generally, the layer velocities are automatically re-
calculated when parameters are changed and you do not need perform this menu.
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6.5 Model Menu

The Model menu includes functions for a editing a velocity model.

Model | Options  Help

Show layered model

6.5.1 Model Menu: Show layered model

To show and edit a velocity model, select Show layered model. Density of each layer can
be set with this function. Density is used for calculating elastic moduli, Share modulus (G)
and Young’s modulus (E), shown in a velocity column (see Section 6.3.10).

Velocty model @
VP{m/'sec) VE(m/'sec) Density(kg/'m3) 0K |
0 |449.233 |196.9'94- |1juo Cancel ‘
1 | 1694.58 272073 | 1800
2 | 173829 |414.21? | 1900
3 | 174191 | 525071 |an0
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6.6 Options Menu

The Option menu includes data and display settings.

el

Site information

Japanese

6.6.1 Options Menu: Site information

Site location, latitude, longitude and elevation, and site name can be stored in XML file. To

set site location and name, select Site information. Negative latitude means southern

hemisphere and negative longitude means the west longitude.

L N
Site information . &J

Latitud 37.4007
Fll
degree

Longitude -121.889

Elevation 15.5
Site name Geometrics|

[ X 3 =

6.6.2 Options Menu: Japanese

The program language can be converted between English and Japanese. To convert from
English, check Japanese. Obviously, this is not recommended unless you want to use the
software in Japanese and have the necessary version of Windows. If 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.
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6.7 Help Menu
Help

About PSLeg...

6.7.1 Help Menu: About PSLog

The Help menu reports the software version information.

F B
About PSLog . (x
PSLog Version 1.1.0.3

=¥ May31, 2011

Copyright (C) 2011
Geometrics

[

b = —
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6.8 Button Bar Function

The PSLog button bar functions not already discussed in association with specific menu
functions are explained in this section.

6.8.1 Button Bar: Enlarge waveform amplitude T and Reduce waveform
amplitude €,

To enlarge or reduce waveform amplitude, click the Enlarge waveform amplitude and the
Reduce waveform amplitude buttons. The associated keyboard shortcuts are Shift and the up
allow and the down allow keys, respectively.

6.8.2 Button Bar: Reduce horizontal scale € and Enlarge horizontal scale =2.

To reduce or enlarge horizontal scale, click the Reduce horizontal scale and the Enlarge
horizontal scale buttons. The associated keyboard shortcuts are the left allow and the right
allow keys, respectively.

6.8.3 Button Bar: Enlarge vertical scale B and Reduce vertical scale .

To enlarge or reduce vertical scale, click the Enlarge vertical scale and Reduce vertical
scale buttons. The associated keyboard shortcuts are the up allow and the down allow keys,
respectively.

6.8.4 Button Bar: Linear velocity line ¥

To measure the velocity of a series of traveltimes, click on Linear velocity line button. Next,
left click at the beginning of the series, and drag the cursor to the last traveltime in the
series. Velocity is shown at the top of display as shown below.
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6.8.5 Button Bar: Exit edit mode &
To exit from any edit mode, click the Exit edit mode button or press the Esc key.
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6.8.6 Button Bar: Select layer boundary L3

To delete a layer boundary, click the Select layer boundary button and click the layer
boundary to be deleted. The color of the clicked layer boundary turns to red and press the
Delete key.
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6.8.7 Button Bar: Trace Shading fiy &y Iy

Waveform traces can be displayed as the simple wiggle traces 'ﬁ'v", the positive-shaded Ay

and the negative-shaded . To change trace display, click the trace shading buttons.
Examples of trace displays are shown below.
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6.9 Other Operation Using Mouse

PSLog operations using mouse are explained in this section.

6.9.1 Move layer boundary

Existed layer boundaries can be moved by a mouse. To move layer boundaries, click a
layer boundary line and drag it to the depth to be moved with pressing the mouse button
and release the button.
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6.9.2 Move text label

All text labels can be moved by a mouse. To move text labels, click a text label (the label is
surrounded by red rectangle) and drag it to the depth to be moved with pressing the mouse

button and release the button. Moved text labels can be automatically set again by selecting
Reset text position, in Advanced options of View menu.
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6.9.3 Delete layer boundary

To delete layer boundaries, click the Select layer boundary button [ and click the layer
boundary to be deleted. The color of the clicked layer boundary turns to red and press the

Delete key (see Section 6.8.6).
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