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Instruction manual

LogScope is Windows and iPad application software that has been developed by

Harvey Rock Physics

10497 Town & Country Way, Suite 700
Houston, Texas 77024

Tel: +1 713 239 1107

Fax +1 866 283 2218

Level 28, AMP Tower

140 St.Georges Terrace

Perth, WA

Tel. +61 8 6102 6245

Ph +61 8 6102 6245 Fx +61 8 9240 5676
info@logscope.net

LogScope well log display is an application what can also be used to do well log analysis which can be
purchased at low cost to process logs.

Revision Version Revision Date Comments

1.0 19/01/2015 First manual

1.1 6/05/2015 Revision to add depth shifting,
text editing zones regions
scripting solver and equations

2.0 04/09/2016 Update consolidating iPad and

Windows manual into one
document. Includes addition of
new features listed below.
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1 Introduction

LogScope is a package developed by Harvey Rock Physics (HRP). The main purpose is to allow
importation of a LAS, DLIS or LogScope archive file from email or a cloud based service and allow
display, annotation and analysis of the data before exporting as a graphical scaled plot (e.g.: PDF) or
as a data store (e.g.: LAS, DLIS and LogScope archive).

The data is stored locally on the Windows or iPad device and the limitation of number of files is
governed by the maximum amount of free space on the device.

It is composed of several modules, which can be licensed:
e Basic Display Module
e Export module
¢ Log analysis module
e Solver module
e Scripting module
e Deviation module
e DLIS module

These modules are presented in the following easy to identify packages as shown in Table 1.1
LogScope

Option Download Basic Module Basic Plus Advanced Advanced  Advanced Solver Scripting DLIS
Bundle Bundie Plus Display

<
<

Display LAS v
Add Curves
Add shading
Add text
. Create Crossplots
Export plots
Export Data

A S U S S S
A S U S N S

VDL/Waveforms

Colour Images
Deviation Plot v v

A U N U N U S L S N

<

Log Analysis Log Analysis

A S Y N U U S U S

Zoning v
Simple equations v

Python Scripting v
Import/export v v v

Table 1.1 — Module Selection

The main graphics module reads in a LAS file from email or your favorite cloud service and it
automatically loads the file into LogScope using a default template, which can be edited and saved.

The log analysis module permits a basic single zone log interpretation to be performed on the data.
Any or all of the steps can be executed provided the appropriate logs are available. HRP recommend
that the full log analysis suite be run to achieve a balanced result. Supplementary basic unit
conversion and linear and logarithmic functionality is included.

The LAS/CSV export module provides the ability to export or email the results to colleagues as well
as export and email custom templates to other users of LogScope.
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2 Accessing LogScope

LogScope requires a registration in order to access the functionality built in and the functionality is
selected by purchasing a module or group of modules.

When the user registers they are required to confirm their registration from an email they will
receive from the server. Please ensure you use same email to register and purchase.

Tap or click on the LogScope icon and the user will be presented with the screen shown in Figure
2.1a (Windows) or Figure 2.1b (iPad) shown below.

Figure 2.1a — Windows Startup screen
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LogScoped,

Don't have an account?

Forgot Password?
Login
Why Register?

Later

Figure 2.1b —iPad Startup screen

Once logged in the user will be presented with the following upgrade screen and will need to select
the option they wish to purchase. Figure 2.2a(Windows) and Figure 2.2b (iPad) show the above
option. Tapping on an option will open the web browser and take the user to the desired option for
purchase. The subscription for that option will automatically be added to the users account
provided they use the same email address for login as for the purchase. If not an activation code will
be supplied in an email and will have to be entered manually.
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Upgrade

Purchase Basic Bundle

p
é\’
3
i

Purchas: ndle Plus

Activate 7 Day Trial

Purchase Later

Figure 2.2a — Windows Upgrade screen

Upgrade
Purchase Basic Bundle
Purchase Basic Bundle Plus
Purchase Advanced Bundle
Purchase Advanced Bundle Plus
Apply Activation Code

Refresh Purchases

Activate 7 Day Trial

Purchase Later

Figure 2.2b — iPad Upgrade screen
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3 Common Gestures

3.1 Windows

The menus at the top and base are accessed by swiping down from top in tablet mode or selecting
the APPS menu or right click on Windows running in conventional mode.

Selecting a track — simply tap the track and it will highlight in yellow.

Selecting a curve —tap curve title

Selecting shading — tap shading and selecting shading (dialog prompts for shading or track)
Selecting an annotation — tap annotation and select annotation.

Edit — tap to edit selected object (track, curve, shading or text)

Delete — tap to delete selected object (track, curve, shading or text)

Changing scale done using present scales or using two-finger pinch gesture on the plot.

Curves and shading can use text import to find appropriate curve as shown in Error! Reference
source not found.

3.2 iPad

Selecting a track — simply tap the track and it will highlight in yellow.

Selecting a curve —tap curve title

Selecting shading — tap shading and selecting shading (dialog prompts for shading or track)
Selecting an annotation — tap annotation and select annotation.

Edit — tap to edit selected object (track, curve, shading or text)

Delete — tap to delete selected object (track, curve, shading or text)

Changing scale done using present scales or using two-finger pinch gesture on the plot.

Curves and shading can use text import to find appropriate curve as shown in Error! Reference

source not found.

4 Loading Data and Project Functions

The initial screen shown by LogScope is the project explorer. It has three sections:

e Projects which is where the wells are stored
e Demo — Demo data set(s)
e Loading.

The user can rename, archive and delete projects. The preferences and account menus are located
here as well.
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To archive a projects right click or swipe down from top and tap on projects to archive. The archive
will be given the date it is created in the form ArchiveYYYYMMDDXX where XX is the number of the
archive exported. This is a similar format to that used for individual wells except the user has the
option to include global items such as templates, scripts and solver algorithms to the archive. These

Archives will have a “g” appended to the name. Note the user has the ability to change archive name
at save time.

4.1 Windows
Importing a LAS or DLIS file from email or a cloud service is shown in Figure 4.1.1 below.

LogScope

Project Import

74-11P-LA-pro Harvey Example e Add New...

Core example 2 MA_235T1_LQC test-waveform

core example MAIN_RUN_2_ CAST CBL well_IMG

Example gas basic la Marri 1dropbox well_IMG-6inches

Example log analysis test Marri 1

Example REPEAT_18750_17450

test (1)

Figure 4.1.1: Importing from mail or cloud application under import tap Add new.

Figure 4.1.1 shows not only the importing but also the functions to delete and archive project(s) to a
directory. HRP recommend that projects should be archived periodically for safekeeping.

To archive a projects right click or swipe down from top and tap on projects to archive. The archive
will be given the date it is created in the form ArchiveYYYYMMDDXX where XX is the number of the
archive exported. This is a similar format to that used for individual wells except the user has the
option to include global items such as templates, scripts and solver algorithms to the archive. These

Archives will have a “g” appended to the name. Note the user has the ability to change archive name
at save time.

The delete function serves to delete projects and again multiple projects can be deleted by selecting
them by tapping on them.

4.2 iPad

Importing a LAS file from email or a cloud service is shown in Figure 4.1.1 below.
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N\ E

Open in Mail Open in Box
LogScope

] <3
**

Open in Qfile Open in

Dropbox

Figure 4.2.2: Importing from mail or cloud application — Tap LogScope.

Once imported the data files are shown as projects in Figure 4.2.3 below.

iPad & 3:33PM ¥ 7%
Edit LogScope Account Settings
Projects

Example log analysis test (1)

Example log analysis test (2)

Example log analysis test

Example
OPTV_SF4087DG_DN_MN_20160521 (1)

OPTV_SF4087DG_DN_MN_20160521
Raw
OPTV_SF4087DG_DN_MN_20160521.dlis
Demo

Example

Figure 4.2.3: Project Manager on the iPad
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5 Data View

5.1 Windows

The data view is accessible from the bottom tab bar. It offers a way to examine a project’s log data
as a grid. Each log appears as a column and each row represents a depth. See Figure 5.1.1.1 for an
example of the view.

RLAT

OHMM

Figure 5.1.1: Data View

The bottom toolbar has the following:
e GroupChoose the group from which to select logs to display.

e Logs Choose which logs to display in the columns of the grid.
e Goto Scroll to the depth specified (in depth units).

The log name and units can be changed by tapping on the name and units respectively. If the units
are tapped on the units as stored remain the same and the displayed units is changed (i.e. % to
volume for volume or V/V).

5.2 iPad

The data view is accessible from the bottom tab bar. It offers a way to examine a project’s log data
as a grid. Each log appears as a column and each row represents a depth. See Figure 5.1.1.1 for an
example of the view.
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iPad = 3:36 PM b 6%
< LogScope Example

DEPTH BS GR HCAL HDRA HMIN
M INCH API INCH G/CC OHMM
1600.0476 12.25 88.1884 12.2702 -.001 11436
1600.2 12.25 84.7454 12.2982 -.0002 1.1181
1600.3524 12.25 84.3022 12.2282 -.0003 11616
1600.5048 12.25 80.9676 121022 -.0007 1.2344
1600.6572 12.25 85.3842 12.0602 -.0012 1.1997
1600.8096 12.25 86.2705 12.0917 0002 11801
1600.962 12.25 89.6052 121022 0026 1.2099
1601.1144 12.25 87.183 12.2702 004 1.1655
1601.2668 12.25 88.0846 12.2562 0022 1.1245
1601.4192 12.25 85.4268 12.2282 -.0029 .8047
1601.5716 12.25 87.1995 121862 -.007 4514
1601.724 12.25 88.7573 12.1967 -.0069 5219
1601.8764 12.25 91.6366 12.2282 -.0044 1.0298

Group Logs Go to

i
e

Data View

Figure 5.2.1: Data View

The bottom toolbar has the following:
e GroupChoose the group from which to select logs to display.

e Logs Choose which logs to display in the columns of the grid.
e Go to Scroll to the depth specified (in depth units).

The log name and unit type can both be changed. Tap on the name and units respectively. If
the units is tapped on the units as stored remain the same and the displayed units is
changed (i.e. % to volume for volume or V/V)
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6 Graphics Display (Basic Display)
To view the log plot simply tap the LAS file and it will open using the BASIC log presentation
template as shown in Figure 6.1 and Figure 6.2:

© Example

Log 6.

5260

5280

5300

5320

5340

200 0.2

20 02
26 02

RLAT 2000 0.45 NPHI -0.15
RLAZ 2000 1.95 RHOZ 28
RLAS 2000 2 PEFZ 6
02 RXOZ 2000 240 oTP 40
440 DTS 40
075 HORA 0%
{ S (
\% ‘
b = (
g =
i3 (]
% ’ —\i\-? (
] f
\‘ ) '///)
) "
i I /t .
|
|
R
i

Y L Y

DA

Figure 6.1: Basic default plot template - Windows

iPad = 10:38 AM 20% 0>
< LogScope Example (1) Zone Merge Trim Refresh FT 1:1000 [']
0 GR 20002 RLA1 2000|085 s it ey ANPHL s o a0 0.15
-80 SP 20 0.2 RLA3 2000 1.95 RHOZ 2.95
6 HCAL 26 0.2 RLAS 2000 0 PEFZ 10
0.2 RX0Z 2000 240 DTP 40
40
0.25
6200
6300
6400
Add Track Shading Text Template Log Analysis Functions Test
aile Plot =
Figure 6.2: Basic default plot template - iPad
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Plot templates can be changed to other saved templates by tapping the template button and
selecting load as shown in 6.3 and 6.4 below:

Add Track Add Shading H Log Analysis H Zones Refresh Units: FT Export
= - =

0 GR 200 0.2 RLAT 2000 045 NPHI -0.15
-80 P 20 02 RLAZ 2000 195 RHOZ 295
6 HCAL 26 0.2 RLAS 2000 2 PEFZ 6
02 RXOZ 2000 240 ote a0
440 0TS a0
-0.75 HDRA 025
¢ |
( m |
! : /
Project : {
5260 f 5 )
| Example I /
| i i )
| ) 2
Analysis I‘.
5280 ! (
y Basic
l = !
{ -~ ¢
] Blank |
! !
5300 ! \
g‘ Log Analysis Interpretation Vi
( )
\ 1 {
\ ) |
¢ [ |
b { !
! 4 L {
5320 { { E ?
I‘ !
¢ b \
} 3 )
| r

@ @

Header Crossplot

Figure 6.3: Template chooser on Windows

iPad = 5:27 PM b 19% 0>
< LogScope test-waveform Zone Merge Trim Refresh FT 1:200 [']

Qs anar ok HGR.. == 200 PWF41 PWF4IFILT 140 MCO-RA-DT-SWP 40

R - SEMBLANCE 11.95 RHOZ 2.95

0.45 NPHI -0.15

40 DTP 340

VUUU \

T — £ Templates
T

-- Project
Global

:mm: log analysis verification 2

mm loganalysis verification
xm:: In-Built

pweiv———o  Analysis

::m: Basic

Blank

5040 4

Log Analysis Interpretation...

W Log Analysis Interpretation
“ . —

Add Track Add Curve Add Array Edit Delete Shading Text Template Log Analysis Functions

iy i

Plot C ot

i

Figure 6.4: Template chooser on iPad
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Note that curves not plotted will be greyed out.

Figure 6.1 and 6.4 show depth scale can be changed by tapping the scale button located top right
hand side of screen. Pinch gesture can be used to change scale also.

Plot can be changed from Feet to Meters and vice versa by tapping the M/FT shown in Figures 6.3
and 6.4.

6.1 Adding Tracks (Basic Display)

A maximum of 15 log tracks can be created and we recommend using the LogScope package in
landscape if working with more than 4 or 5 tracks.

A Track can be added by tapping “Add Track” as seen in Figure 6.1.3 and 6.1.2. Select either linear or
logarithmic. The track will be added to the display.

Linear
dd Shading Template Log Analysis Functions Zones Refresh Units: FT Scale Export
Logarithmic
= & =

0 GR 200 0.2 RLAT 2000 0.45 NPHI -0.15
-80 EJ 20 02 RLAZ 2000 195 RHOZ 295
6 HCAL 26 02 RLAS 2000 2 PEFZ 6
02 RXOZ 2000 240 pre a0

440 DTS a0

-0.75 HDRA 025

i i |
S /

e |

5260

5280

5300

5320

Figure 6.1.3: Adding Linear or Logarithmic track
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iPad = 5:30 PM b 19% 0 >
( LogScope test-waveform Zone Merge Trim Refresh FT 1:200
Oeghmased cl) HGR_ _ _ _ 200 PWF41 PWF4_1FILT i 140 MCO-RA-DT-SWP 40
B e SEMBLANCE 1.95 RHOZ 2.95
0.45 NPHI -0.15
40 DTP 340
[eAviviv) \
-
\
2
%)
:
5020
\
)
i
!
'
«
..
i
p
4
5040 -
\
Linear
Logarithmic

Add Track Add Curve Add Array Edit Delete Shading Text Template Log Analysis Functions

iy

Plot

Figure 6.1.2: Adding Linear or Logarithmic track iPad

il

A track can be inserted by tapping the track on display and it will highlight yellow as shown in Figures
6.1.3 and 6.1.4. Tapping Add Track will cause a linear or logarithmic track to be inserted. To deselect
the track tap the track and the yellow highlight will disappear.

Linear
dd Curve Add Shading Delete Template Log Analysis Functions Zones Refresh Units: FT
Logarithmic
- - -

0 GR 200 0.2 RLAT 2000 045 NPHI -0.15
-80 Ed 20 02 RLA3 2000 1.95 RHOZ 295
[] HCAL 26 0.2 RLAS 2000 2 PEFZ L]
02 RXOZ 2000 240 oTP 40
440 DTS 40
075 HDRA 0.25
¢ I |
( |
{ {
) (
5260 { )
| L [
) = {
{ :\
‘ ; E )
[ I
5260 \ } = (
{ i
( )
d B b
.‘. ‘I
f {
5300 / f )

¢ L {
5320 { ¢ E ?
| } )
| - )
{ 2 v |

®

Header Crossplot

Figure 6.1.3: Select track to insert a new track on Windows
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iPad = 5:31PM % 19% 0}
( LogScope test-waveform Zone Merge Trim Refresh FT 1:200 Ii"l
T HGR_ _ _ _ 200 PWF4_1 PWFA_IFILT 140 MCO-RA-DT-SWP 40
e e e | e e SEMBLANCE 1.95 RHOZ 2.95
0.45 NPHI 0.15
40 DTP 340
SIVIVIV] 4 e AR = ] eiie
‘: Ay L W Wy | i
\“‘ A W '
" e o
ot Mew VTN
1 AMAL AL i
P Wt WA
*\ T Y A~ A
> W W
~ | A
l~ L g, w
o =
15 )
;
5020 —
e —)
A —‘m Wy
: =
. —
; " ol
3 o oA .
it T v i i
x A Al '
y W W
\ Al Mk
Lol A el :
5040 =5 o ““.‘.‘ WY
< i “ : i
:‘ T,
Linear o '
==
o ‘
Logarithmic = vy ‘
| Sh R |

Add Track Add Curve Add Array Edit Delete Shading Text Template Log Analysis Functions

Header Data View Plot srossplot Deviation Plot

Figure 6.1.4: A new track inserted on iPa

The number of divisions and logarithmic cycles can be edited by selecting the track and tapping edit
as shown in Figure 6.1.5 and 6.1.6.
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&/ CRAITIPIE

fr El 5 20 02 RLA3 2000 135 RHOZ 285
8 HEAL % 02 RLAS e S 0
02 RxOZ 2000 240 ore A0
075 HDRA 025
(
J =
| -
5260 '\. ¢
a “
{ Ie
) )
= Track Properties =
\ Grid I
5280 1 3
Y |
( | —
\ ~
g "
H v
) I
5300 { =
) i
4 | > >
1 I~ !
s r
\ b
\ {
5320 1 \g }‘- (
! &
| I
5340 / |
{ > e=
|
\ |
1
|
!
l}
|

Figure 6.1.5: Logarithmic track edited on Windows

Cancel Track Properties

TRACK

Grid Linear Logarithmic

Divisions 10

Figure 6.1.6: Logarithmic track edited on iPad
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6.2 Adding Curves (Basic Display)

Each track can hold multiple curves scaled linearly or logarithmically and you can change scale range,
colors, style and thickness. Curves can be plotted so that they can be stacked. User has control over
whether curves wrap, are unwrapped (plot into adjacent tracks) or simply are clipped.

To select a curve tap on the curve header so it highlights yellow and then tap edit and the following
dialog will be presented:

0 GR. 200 02 RLAT 2000 045 NPHI -0.15
-80 P 20 02 RLAZ 2000 195 RHOZ 295
6 HCAL 26 02 RLAS 2000 2 PEFZ 6
02 RXOZ 2000 240 DTP 40
440 DTS 40
-0.75 HDRA 025
{ Ll » Sl
{
|
5260 { DEPTH )
| BS 1
[ Bit Size:
| ~
GR
5280 ) Gamma-Ray [F13.4} {
\ HCAL
f HRCC Cal. Caliper [F13.4)
L
HDRA 4
HRDD Density Correction (F13.4) ]
5300 \
HMIN )
t MCFL Miero Inverse Resistivity {F13.4] (
i |
| I
( |
\ |
<
5320 B

.

® ® ®

Header Crossplot

Figure 6.2.4: Adding a Curve Windows
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Cancel No sort

DEPTH

BS

Bit Size

GR

Gamma-Ray {F13.4}

HCAL
HRCC Cal. Caliper {F13.4}

HDRA
HRDD Density Correction {F13.4}

HMIN
MCFL Micro Inverse Resistivity {F13.4}

HMNO
MCFL Micro Normal Resistivity {F13.4}

ICV
Integrated Cement Volume {F13.4}

IHV

Integrated Hole Volume {F13.4}

NPHI

Thermal Neutron Porosity (Ratio Method) {F13.4}

PEFZ
HRDD Standard Resolution Formation Photoelectric Factor {F13.4}

Figure 6.2.2: Adding a Curve iPad

6.3 Adding Arrays (Advanced Display)

Arrays can be added as either Waveforms or as Variable Density Logs. Figure 6.3.1 and 6.3.2 show
the menu from where the items can be added to the plot.
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Add Shading | [SVSS

& eSSt wdadveTo

PWFA_IFILL R <cre e 3 MCO-RA-DI-SWP
0 or® 340 195 RHOZ 295
045 NPHI 015

P S o Bl A Rl T D K e

suuu 1

5020

W a
YA

l}

Vg, ’
o

’

A
g'ns

v

5060

1
LIRS 1\ oy,

5080

5100

Header

Figure 6.3.1 Adding an array to plot on Windows

4 Back to Box 4:22 PM B 19% 04
< LogScope test-waveform Zone Merge Trim Refresh FT 1:200 [']
(T HOR: o . 200 PWF41 PWF4_1FILT 140 MCO-RA-DT-SWP 40
e m SEMBLANCE l 1.95 RHOZ 2.95
0.45 NPHI -0.15
40 DTP 340
Yvuv \ g
N v
3 _!
7k L e
: =
< 1
5020 = )
: —w—me————————Mﬂ»wh——
s Al Ak
) W
IA
N M
% ——
“ g
~I " ,
5040 = D A
} ny
\‘ nn
< VDL
‘I
- Waveform

Add Track Add Curve Add Array Edit Delete Shading Text Template Log Analysis Functions

31

Plot

Figure 6.3.2 Adding an array to plot on iPad
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The menu for the Waveform is illustrated in Figures 6.3.3 and 6.3.4. The user has control over the
Amplitude (inches), spacing (inches), plotted maximum and whether there is shading on positive and
negative peaks.

Add Track || Add curve || Add shading || Add Array || Addimage || Text [[ Delete || it |
Tim || Merge || Zones || Refresh || units:Fr || 1200 || Export
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Figure 6.3.3 Adding an array to plot on Windows

Cancel Waveform

Amplitude (Inch)
Spacing (Inch)
Maximum
Positive Fill

Negative Fill

Figure 6.3.4 Adding an array to plot on iPad
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If a Variable Density Log is selected then the controls are illustrated in Figures 6.3.5 and 6.3.6. The
parameters are spectrum, left value, right value, left array index and right array index. The latter two
values allow a particular segment of an array to be displayed.

Add Track || Add curve || Add shading || Add Array || Add image || Text [| Delete || it |
units: FT || 1200 || Export
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Figure 6.3.5 Adding a Variable Density Log to plot on Windows
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Figure 6.3.6 Adding a Variable Density Log to plot on iPad
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6.4 Adding Images (Advanced Display)

Full color pictures can be added to a plot by adding images. The methodology for Windows and iPad
differ slightly in that the Windows device can load images from disk whilst the iPad at this particular
point in time can only display preloaded images. Figures 6.4.1 and 6.4.2 illustrate adding color
images to both Windows and iPad respectively.

© Core example 2

3

24

Figure 6.4.1 Adding a color image plot on Windows

Cancel

COR1
325 images

Figure 6.4.2 Adding a color image plot on iPad
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Full color pictures added in Windows are added by tapping the ellipsis symbol button and
loaded as shown in Figure 6.4.3. If the file name contains depths, LogScope will
automatically assign the depth to the particular file. We recommend that the depths be as
follows in the file name for smooth loading: “text_ XXXXXXX_YYYYYYY.jpeg” where X and Y
represent the start and stop depth of the core. The units can be M, MM, Inches and Feet.

© Core example 2

Figure 6.4.3 Selected jpeg files with depts. As file name and added.

6.5 Depth Shifting Curves (Advanced Display)

Figures 6.5.1 and 6.5.2 shows a curve is selected for it to be depth shifted. Once in depth
shift mode the depth shift is applied to the single curve or alternately the user can elect to
apply the same depth shift to multiple curves as seen in Figure 8.3. The user has the ability
to elect whether a curve is scaled linearly or logarithmically with the depth shift.

24

©2016 HARVEY SOFTWARE HOLDINGS PTY LTD



& CXAIPIE (1] (1)

o GR 200 02 LAY 2000 045 NPHI 015
80 sp 20 02 RLA3 2000 195 RHOZ 285
6 HOAL 6 02 RLAS 2000 2 FEFZ 3

02 REOZ 2000 240 TP

_ . o .
- S 2
] =5 b
= 4
6400
—
’,.'"
= g
6420 -‘.
o
?
T T
6440 { "‘:
L
)it
W
|
5460 i
S
o2

Figure 6.5.1: Curve shift menu selected by tapping shift on Windows
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= 1 —
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Figure 6.5.2: Curve shift menu selected by tapping shift on Windows

i

The actual shifting is accomplished by using your finger or a stylus to move the curve up or
down. Figure 6.5.3 and 6.5.4 show the depth shifting with red up and blue down. One depth
shift entry will allow linear but multiple will allow rubber band depth shifting.
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© Example (1) (1)

[ GR RLAT 2000 045 NEHI 015

o E RLAz
HCAL RLAS 6
o GRSHIFT w00z 2000 240 ore 0
a0 ors w©
075 HDRA 025
L -
6400 il
2
Process Shifts r;f'
6420 GRSHIFT  Linear

6440

6460

6500

®

Data View

Plat Crossplot Deviation Plot [

Logs to Shift

Figure 6.5.3: Curve shifts are illustrated by red for up and blue for down shift on Windows

iPad = 2:12PM 30% W )
< LogScope Example Refresh FT 1:200

Process Cancel Logs To Shift

Q GR 200 0.2 RLA1 2000 0.45 NPHI -0.15

-80 SP 20 0.2 RLA3 2000 1.95 RHOZ 295
6 HCAL 26 0.2 RLAS 2000 0 PEFZ 10
0 GRE 200 0.2 RXOZ 2000 240 DTP 40
440 DTS 40
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Figure 6.5.4: Curve shifts are illustrated by red for up and blue for down shift on iPad

The shift can be applied to multiple logs as illustrated in Figures 6.5.5 and 6.5.6. The user
taps on “Logs to Shift” and the menu is presented to select logs to shift.
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LogScope

6420

6440

6460

6480

6500

GR 200 02 RLAT

SF 20 02 RLAZ
HEAL 26 02 RLAS
GRSHIFT 200 02 X0z

‘sa

Default Select All

Figure 6.5.5: Multiple curve selection on Windows

Cancel No sort

| Select None | | SelectAll |

BS
Bit Size

GR
Gamma-Ray {F13.4}

HCAL
HRCC Cal. Caliper {F13.4}

HDRA
HRDD Density Correction {F13.4}

HMIN
MCFL Micro Inverse Resistivity {F13.4}

HMNO
MCFL Micro Normal Resistivity {F13.4}

ICV
Integrated Cement Volume {F13.4}

IHV
Integrated Hole Volume {F13.4}

NPHI

Thermal Neutron Porosity (Ratio Method) {F13.4}

PEFZ

HRDD Standard Resolution Formation Photoelectric Factor {F13.4}

RHOZ

HRDD Standard Resolution Formation Density {F13.4}

Figure 6.5.6: Multiple curve selection on iPad

The shifts applied can be recorded to a text files (CSV) or emailed. The user is prompted for this at
the end of the shifting.
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6.6 Patching Curves (Advanced Display)

LogScope provides the ability to patch or remove features that are undesirable such as tool pickup
and casing effects graphically by the following method. Figure 6.6.1 and 6.6.2 illustrate the selection
of the curve by tapping on it and it becomes highlighted. The patching is the default mode and the
curve can be patched by touching lightly on the screen until a red dot is seen then proceed to
retrace the curve. On Windows it is sensitive to touch. If using mouse or pen also wait for red dot to
appear and then retrace curve. Start at top of plot and work down.

© Example

DEPTH
T

80 P

RLA3

02 RXQZ

Figure 6.6.1 Curve selection by tapping and highlighting curve on windows

Setting curve to missing is slightly different as shown in Figures 6.6.3 and 6.6.4. The patch button or
text on the screen should be tapped to reveal erase mode. Then select the top of interval to be
erased and tap at bottom of interval to be erased. The resulting erasure and patching can be
committed to the file by tapping process.

28

©2016 HARVEY SOFTWARE HOLDINGS PTY LTD



Log a

iPad & 2:27 PM v 28% M)
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Figure 6.6.2 Curve selection by tapping and highlighting curve on iPad

© Example
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T
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02 RXQZ 2000 240 ore 40
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q
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6140
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6180

®@ ® ®

Data View Plot

Figure 6.6.3 Curve selection by tapping and highlighting curve on iPad. The curve is removed by
selecting erase mode and tapping top and base of interval to remove
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iPad = 2:28 PM L 28%M >
< LogScope Example Zone Merge Trim Refresh FT 1:200 [ﬁ
Process Cancel Erase Mode
0 GR 200 0.2 RLA1 20000045 - - oo oo e e _EPﬂ ______ 0.15
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iy =
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Figure 6.6.4 Curve selection by tapping and highlighting curve on iPad. The curve is removed by
selecting erase mode and tapping top and base of interval to remove

6.7 Adding shading (Basic Display)
Shading can be added by tapping shading and tapping and holding the desired shading. Use your
finger to drag to track where you wish to display shading. The process is illustrated in Figure 6.7.1
and 6.7.2. Select shading type and drag to where you wish it to be. If you wish to shade between two
curves choose an appropriate place on the plot and drag the shading to there.

Figures 6.7.3 and 6.7.4 show the result after dragging and dropping the shading on the plot.
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-80 P 20 0.2 RLAZ 2000 195 RHOZ 2895
6 HCAL 26 02 RLAS 2000 2 PEFZ 6
02 RXOZ 2000 240 oTP a0

440 TS a0

-0.75 HDRA 025

5260

|

Anhydrite

5280

3 Ankerite

Anorthite
5300 {

9

I

|

{
5320

®

Plot

© 9

Header C it

Figure 6.7.1: Shading popup on Windows

iPad = 3:16 PM i 26% M b
Example Zone Merge Trim Refresh FT 1:200
0.2 RLA1 20001046 e = o el o SNPH s e 0.15
0.2 RLA3 2000 1.95 2.95
0.2 RLAS 2000 0 10
0.2 RXOZ 2000 240 40
440 40
075 0.25
FFFFFE
e .
S Albite
A
KRR
NANAAN .
SO0000 Anhydrite
KANANR
Ankerite
1 V_r FFF 4
’,’,’,:;’,:,: Anorthite
FEEREET
Fits b
55 Anorthoclase
FrF‘i'F FFF
Anthracite
'
Araillaceous Calcilutite = =
Add Track Shading Text Template Log Analysis Functions
'} Data € Plot
Figure 6.7.2: Shading popup on iPad
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Example
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Figure 6.7.3: After dragging and dropping shading on Windows
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Figure 6.7.4: After dragging and dropping shading on iPad

If the shading is in the wrong place you can edit the shading by tapping on the shading then selecting
it as shown in Figures 6.7.5 and 6.7.6. When shading is selected Figures 6.7.7 and 6.7.8 show the
menu presented. The user can change the track percentage and curve used.
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Figure 6.7.5: Se/écting shading to edit on windows
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Figure 6.7.6: Selecting shading to edit on iPad
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Figure 6.6.7 Shading editing on Windows
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Figure 6.6.8 Shading editing on iPad
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6.8 Adding text (Basic Display)
Tap TEXT and then tap desired location on plot and start typing. To finish text simply tap the plot
screen area again.

To change the text, tap the text just typed and tap the option you wish to change as shown in
Figures 6.8.1 and 6.8.2

© Example

Figure 6.8.1: Text edit options on Windows
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iPad = 3:34 PM L 24% M >
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Figure 6.8.2: Text edit options on iPad

6.9 Additional Functionality (Basic Display)

The following additional functionality exists in LogScope:

e Curves can be reordered in a track by tapping and holding, then moving curve to new
position

e Curves can be moved to a new track by tapping and holding and dragging to new track. Note
that moving a curve to a new track will result in loss of shading.

e Elements of the plot which include Text, Shading, Curve and Track can be deleted by tapping
and highlighting (yellow color) and tapping delete

7 Deviated Plots (Deviated Plots)

LogScope has an option provided there is an azimuth and deviation curve in the file to plot a
deviated trajectory. Simply select at the bottom of the screen the deviated plot. The deviated plot
uses the first two tracks of the currently open template in the plot to create the plot. Figures 7.1
and 7.2 show the initial display of the deviation plot.
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In the deviation plot the user can use the pinch gesture to see more of the well. Zones can be added
by using the zone button and setup allows selection of Azimuth, Deviation, track width, sample rate
and units plotted in. Figures 7.3 and 7.4 illustrate these parameters.

Figures 7.5 and 7.6 show the zone addition. Simply touch the zone button and zones can be added
and labeled anywhere along the well path. The text and location can be edited by tapping the zones
as illustrated in Figures 7.7 and 7.8.

© Marri |

Figure 7.1 Deviation plot on Windows
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Figure 7.2 Deviation plot on iPad
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Figure 7.3 Deviation plot Setup menu on Windows
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Figure 7.5 Deviation plot Zone menu on Windows
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Figure 7.7 Deviation plot Zone edit menu on Windows
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Figure 7.8 Deviation plot Zone edit menu on iPad
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8 Exporting Plot (Export Module)
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Plot export is included in the LAS/CSV in app purchase for export and is enabled once this is

purchased.

The basic package will only permit data presentation. The presentation can be exported, as a PDF
will look like the following as shown in Figure 8.1. The filename is used for the plot title and the
remaining text. Note that the text in the LAS file will be used and Plots are true scale and paginated.

Example

Log \

Field Appraisal
Country Australia
State

West Australia

Company BHP Billiton Petroleum Pty. Ltd.

Elevation R.T.

Latitude
Longtitude

Elevations G.L.-2997.0472 FT
01954'24.680"S DMS
113 06'03.340"E DMS

Scale 1:2000 FT

Log Analysis Interpretation

1] GR 2000
B CALI 26
-80 5P 20
25 AHMA-LA 3

0  GRC-LA200

5400

5600

5800

6000

6400

Figure 8.1 - Output for Printers and PDF

BH-LA

502 LD 2000 1.95 RHOB 2.95
0.2 SFLU 2000 0.45 NPHI-0.15
0.2 LLD 2000 140 DT 40
02 LLS 2000 0 PEF 10
0.2 MSFL 2000 -0.75 DRHO 0.25
0.2 RT-LA2000
0.2 AXO-L/2000
0.02 RWA-LA 200
0.02RMFA-LA200

-0.2 VGR-LA 18 04 PHID-LA 01
-0.2 VCL-LA 18 04 PHIS-LA 01
-0.2 VDN-LA 1.8 04 PHIA-LA 01

SWE-LA 004 PHIT-LA 0.0 —VCL-LA- -1 0.01PERM-10000

p—e et
SWT-LA 0 EAIF‘H\E-E.(_]]D - VEND-LA .1

004 PHALA 0O

04 PHDN-LA 0
0.4 PHIN-LA 0

0.4 PHSW-LA|_o/joBSvDOL-LAR
0.4 PHXO-LA_ 0 0

1_PHXO-LA 0O
1__PHSW-LA 0

o L At et W A

I8

The options in export are shown in Figures 8.2 and 8.3. In the export module the following are

available:
e LAS export
e (CSV Export
e CGM Graphics export

PDF export

Template (plots) Export
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e Project export (Complete well project can be exported and saved)
e Petrolog Control File export.

DLIS export and import is available when the DLIS module is added to the module suite. The DLIS
module does full import and export of DLIS files. In addition, LogScope will also encapsulate the jpeg
files used in the true color display or images (See Section 6.4). Any installation of LogScope will be
able (provided they have the DLIS module) to read this in and display the data automatically.

v
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&/ CRAITIPIE
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3 7 20 0 BH-LA 5 e < 295 02 VGRLA 18 04 PHID-LA o SWE-LA 00a mira| cam 0
§ WA a0 werA w002 mm a0 wem om0z wa  1sos  pesta o1 swia o
80 sP 20 02 RLAS 2000 140 oTe 40 -02 VDN-LA 18 04 PHIA-LA 01 SXO-LA 0 04 PHIA-LA
25 memaA 3 02 A 2000 © PRz 10 04 PHON-A___ 0O oA s w-L
a GRClA 20 02 RKOZ 2000 075 WORA 025 04 PHIN-A o oil ool L
—————{ Template are
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sz30 5 TS — 7
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Figure 8.2 — Export options on windows
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Figure 8.3 —Export options on iPad
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9 Zones (Log Analysis)

A zone is a defined contiguous range in the data, between a top and bottom depth. They are defined
by boundaries, and so gaps or overlaps cannot exist between two consecutive zones. The user may
configure zones such that they do not cover the entire range of data, or may cover more than the
data range.

Zones can have parameters attached to them, allowing data to be processed differently for different
sections. Any parameters that have been defined exist for all zones in the project.

Zone groups are named containers for parameters and all parameters must belong to a zone group.

All parameters have a name and a default value. The name of the parameter must be unique within
its zone group.

9.1 Zone Editor

The zone editor is accessible via the “Zone” button at the top of the plot view.

Upon entering zone editing mode, the boundaries of the zones are displayed on the plot and a
toolbar appears.

&/ CXAAITIPIC

5 195 HC 295 -02  VGR-LA 04 PHID-LA SWE-LA 0 =USSVCLLAT=E=T 001 PERM-LA 10000
VSILT-LA 100 0.2 1 2000 045 | 02 VCLLA PHIS-LA SWT-LA 0 P VSND-LA® ~ *1
02 5 3 2 VON-A 4 PHIA-LA 1 SXO-LA

2000 0 04 PHDN-LA

2000 0.7 ORA 02 04 PHINA
2000

)
]
;
,§

®

Header Data View

| o

Figure 9.1.1: Zone Editor on Windows
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Various zone interactions are possible:

e To add a zone, tap on the plot to mark the top of the zone and a prompt will appear to name
the zone.

e Toremove a zone, tap on the zone boundary line and select “Delete”.

e To move a zone, drag the boundary line.

e Torename a zone, tap on the zone boundary line and select “Edit Name”.

The options on the toolbar are as follows:
e Cancel Discards changes made (including any made in the zone grid)

e OK Saveschanges made
e Grid Displays the zone grid

9.2 Zone Grid

The zone grid shows, in grid form, what the zone set looks like. All zones and all parameters are
displayed in the grid.

The top few rows specify the name and depth range of the different zones, while the grey row
indicates a zone group, and the other rows are parameters.

= CXAAITIPIE

80 sp 02 RLAZ 20 RHOZ
HCAL 2 02 RLAS 2000 2 PEFZ

Figure 9.2.1: Zone Grid editor on Windows
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Zone Grid FT OK Cancel

1 2

Zone 1 reservoir

5249.5 6128.84

6128.84 6483.5

MODEL

Caliper_Cutoff

DRHO_Cutoff

BITSIZE

GRTSIZE

CSGTHK 05

MUDTYPE 0
Add Group Add Parameter

Figure 9.2.1: Zone Grid editor on iPad

Units may be changed between M and FT in the top toolbar of the Zone Grid view.

Zones may be deleted by tapping on the zone number and selecting “Delete”. This can likewise be
done with zone groups and parameters by tapping on their row headers.
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10 Cross plots (Basic Display)

Cross plots can be viewed by tapping the cross plot icon in the bottom tab bar. The curves that are
to be cross plotted can be presented by simply tapping X or Y curve and Z curve as shown in Figures
10.1 and 10.2. Note that the data will not be displayed until all three curves are selected. Figures
10.3 and 10.4 shows the menu associated with setting desired properties.

Template

© Example

YAXISLOG

HAXISLOG

Figure 10.1 Cross plot on Windows

iPad & 5:00 PM b 12%0 >
( LogScope Example Region Templates

100

(YAXISLOG)
0
0 (XAXISLOG) 100
(0] GR 200
ade Crossplot

Figure 10.2 Cross plot on iPad
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og:
Unit
Minimum:

o |
Maximum
s |

el

1
YAXISLOG Major 2

Minor Division:

Function Linear w

OK c

XAXISLOG

Figure 10.3: Setting curve properties on Windows

Cancel

Log (XAXISLOG)
Unit

Minimum

Maximum

Major Division

Minor Division

Function Linear

Figure 10.4: Setting curve properties on iPad

The cross plot when defined can be saved as a template by using the save button as shown in
Figures 10.5 and 10.6. The template can be saved as Global or project specific.
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Example

0G YAXISLOG GR
GR DEPTH GR

PHICORE QV GR

PHICORE KCORE GR

KCORE KVCORE GR

LOGTEMP DEPTH GR

Figure 10.5: Saving a cross plot template on Windows

Save Project Template

NPHI-RHOZ-GR

Cancel

Figure 10.6: Saving a cross plot template on iPad
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10.1 Zone Support (Log Analysis)
e Datais viewed by zone for log analysis cross plots
e Various cross plot parameters are displayed as points on the cross plot canvas
e Swipe to the left (outside the cross plot canvas) to display the log analysis menu

-Xxample

Log Analysis

Processors Logs Parameters

Zone 1

== Ty : RHOMA 265
: ¥ RHOCL 223769
\% . NPHIMA
4 1
() (NPHI22, . X 5
A v Y, ' ‘
L { NPHICL 0531212
NPHI22 0225893
RHOF
PHIMAX

MODEL

& © ©

Data View Plot Crossplot Deviation Plot Hide Sidebar

o)
Figure 10.1.1: Cross plot with interactive parameter points and log analysis menu on Windows
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iPad = 11:32 AM % 30% M)
< LogScope Example < reservoir Region Templates >
Hide Log Analysis Run
< reservoir >
RHOMA 2.65
1.9
RHOCL 2.291
NPHIMA -0.02
NPHICL 0.466
RHOZ NPHI22 0.149
RHOF 1
PHIMAX 0.4
29
-0.1 NPHI 0.6
0 VCL-LA 1

[ Functions l Logs

§ 1"‘\ L

Crossplot

Figure 10.1.2: Cross plot with interactive parameter points and log analysis menu on iPad

The zones can be navigated by using the left and right arrows, whilst the various cross plots can also

be navigated by using the arrows associated with the templates button. The Log Analysis parameters
will change as cross plot changes showing the parameters associated with the cross plot. If there are
no parameters on the cross plot, the entire parameter list will be displayed.

10.2 Regions

Region functionality is available as part of the log analysis module. From the Region menu, tap on
“Add Region” to enter region mode as illustrated in Figures 10.2.1 and 10.2.2
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Add Region
© EXample e e
Clear Regions

Region Type

Write As Flag

Regression Lines

Exit Region Mode
Bad Hole Flag

/
.
Q) (NPHI2Z 2.2y
p :
/

el
g "/'_‘N'(NPHICL RHOCL)
N y

Permeability

Figure 10.2.1: Cross plot with interactive parameter points and log analysis menu with region

selection on Windows
iPad & 5:02 PM £ 12% 0>

< LogScope Example < reservoir Region >
Region

Add Region

Remove Region

1

g Clear Regions

Region Type

Write As Flag

RHOZ

Regression Lines

Exit Region Mode

2.9

-0.1 NPHI 0.6

0 VCL-LA 1

plot

Figure 10.2.2: Cross plot with interactive parameter points and log analysis menu with region
selection on iPad
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In region mode, you may lasso points that appear on the cross plot canvas. Selected points are
highlighted green.

The menu offers the following:
e Add Region causes future selections on the cross plot to add to the current region.

o Remove Region causes future selections on the cross plot to remove from the current
region.
e Clear Regions unselects all selected points.
e Write As Flag
o Clear All clears the region flag completely
o Clear Selected clears the region flag based on the current selection
o 0to 8 sets the region flag to the specified number, based on the selection
e Regression Line will attempt to fit various functions to the selected data and will display the
lines on the plot and equations in a table.
e Exit Region Mode Clears the selection and exits from region mode

11 Header Editing

The header fields can be edited as per Figures 11.1 and 11.2. The logo plotted on the plots can be
changed to a company logo by selecting an appropriately sized graphics file of that particular logo.

© Example

Company BHP Billiton Petroleum Pty. Ltd.
Well Scarborough-5
Field Appraisal

Location GDA94, UTM ZONE 49, MGA NAD83

Prov. / State

County Atwood Eagle
STATE

Country Australia
Date

Service company Schlumberger
UWI / API NO.

API Serial Number

Nation Australia

Figure 11.1: Header fields for editing on Windows
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< LogScope
Company
Well
Field
Location
Prov. / State
County
STATE
Country
Date
Service company
UWI / API NO.
API Serial Number
Nation
State

Field Loc. 1/ Northing

Header L

Figure 11.2: Header fields for editing on iPad

9:51 AM

Example

LogScoped,

% 3% W4

+ View Map Logo Preview
BHP Billiton Petroleum Pty. Ltd.
Scarborough-5

Appraisal

GDA94, UTM ZONE 49, MGA NAD83
Atwood Eagle

Australia

Schlumberger

Australia

West Australia

Permit WA-1-R, Exmouth Plateau

Figure 11.3 show the additional capabilities of the header editor on the iPad. You can:

e Edit Runs and comments

e  Produce a map of well location

iPad = 9:51 AM

( LogScope Example
Company

Well

Field

Location

Prov. [ State
County

STATE

Country

Date

Service company
UWI / APINO.

API Serial Number
Nation

State

Field Loc. 1/ Northing

General

Runs

Remarks

Figure 11.3: Additional sections for editing on iPad

1 N%E 4

View Map Logo Preview

View ty. Ltd

v dugh-5
ypraisal
NAD83

Atwood Eagle

Australia

Schlumberger
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12 Solver (Solver Module)
LogScope has a Solver application that is available as an in-app purchase. It permits the computation
of logs based on an algebraic equation that is entered into the software.

The solver provides for equations to be saved and loaded for reuse on different project wells.

Figure 12.1 and 12.2 show the initial screen which describes the equation, curve mapping and limits
on the solving range for the equation:

E | Solver
& Equation :
sw=((a/(phi*m))*(rw/rt))A (1/n) >
Mapping |
a T ——
6250 d phi PHIE-LA
By
§
m comnm [Ontoast] LS
Solver Parameters > =
6300 Properties E

6350

6400

O)

Header Data View Plot Crossplot Deviation Plot

Figure 12.1: Initial solver menu on Windows
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iPad & 10:10 AM % 48% M)
( LogScope < Fardtions Solver Lo Save Run Zone Merge Trim Refresh FT 1:3333.8 |
()] GR
-80 ____‘SEm
6 - HCAL
EQUATION

DPHI = (RHOMA - RHOB) / (RHOMA - RH...

MAPPING
5400 RHOMA 2N
4 RHOB RHOZ (G/CC)
é RHOF 1
5600 ‘
—' DPHI DPHI [Output]
4
™  SOLVE PARAMETERS
——
< Max 10000
j PROPERTIES
6000 —
=== Qutput Group: Default @
Range: [1600.0476 M, 1976.1708 M] Spacing: 0.1524...
Zone Set: Default )

Add Track Shading Text Template Log Analysis Functions

Figure 12.2: Initial solver menu on iPad

The equation has a result and variables, which can be either curves or constants. If we select the
variable a, Figure 12. and 12.4 illustrate how it is set up as an input curve. You can solve as a curve,
any component on either side of the equation provided you have all the other entries.

Figures 12.5 and 12.6 illustrate setting up a variable as a constant.
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6200

6250

6300

6350

6400

Header

Figure 12.3: Selecting a variable as an input curve on Windows

iPad =

( LogScope

5400

5600

5800

6000

Q
-80
6

SN | s S

el .le.lhl‘

Nerh by

GR

SP
_HCAL

o= S l A

.‘A

Add Track Shading Text Template Log Analysis Functions

Figure 12.4: Selecting a variable as an input curve on iPad

10:08 AM L 48% M)
Zone Merge Trim Refresh FT 1:3333.8 [']
< Solver L]
P . . hPW 018
2000 1.95 RHOZ 2.95
Type Output ’ Constant ’ParameterJ 2000 0 PEFZ 10
40
- 40
Log RHOZ (G/CC) 025
Unit G/CC
_“ Plot
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RLAT

0 GR 200 02 RLAS 2000 02
80 P 20 02
6 HCAL 2% 02

RLA3
RLAS

02

©15V

6200

6250
6300
6350

6400

GOR (0] (P B (R &)

Header Data View

Plot Crossplot ot

Figure 12.5: Selecting a variable as a constant on Windows

iPad = 10:08 AM

< LogScope < Solver

Q GR
-80

Value
b
| %
3
5400 S
P4
_}"
I
b
5600 ‘
4
=
— ]
5800 $ 1
i §
6000 % —
“w—

Add Track Shading Text Template Log Analysis Functions

31

Plot

Figure 12.3: Selecting a variable as a constant on iPad

271

SP

§ 48% >
Zone Merge Trim Refresh FT 1:3333.8 ]

POOIfoASENgRRRT . NPHI - . o 0.15
2000 1.95 RHOZ 2.95
2000 0 PEFZ 10
2000 240 DTP 40
440 DTS 40

-0.75 HDRA 0.25

:,!'II'

Wy
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The inputs and outputs can be selected as either an input, output, constant or zone parameter. One
output log must be specified.

Figures 12.6 and 12.7 show how the parameter option allows you to set up the constant to actually
be a parameter. Note to use the option you need to have the Log Analysis module.

PHID-LA
PHIS-LA

PHIA-LA

PHDN-LA
PHIN-LA
RT-LA

Saolver
Select Parameter

J
)
i

B

Data View

O

Figure 12.6 Setting a variable to be a parameter in zone file on Windows
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< Solver < Back
Type Input ‘ Outout. | Constent Create new...
Log Analysis
Reference
MODEL

plate Log Analysis Functions

Caliper_Cutoff
DRHO_Cutoff
RW

RMF
Tool_Pos
DFD

BITSIZE
GRTSIZE
CSGTHK
MUDTYPE
KCL

plate Log Analysis Functions

= ¥

Figure 12.7 Setting a variable to be a parameter in zone file on iPad

Each equation must be written in the form:

A=Expression

The binary operators are:

Operator Description
+ Addition
= Subtraction
/ Division
* Multiplication
A Exponentiation
Functions Available are:
Function Description
abs(x) Absolute value of x
acos(v) Arc cosine of v. Result in degrees.
asin(v) Arc sine of v. Result in degrees.
atan(v) Arc tangent of v. Result in degrees.
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Function Description

atan2(y, x) Arc tangent of x and y. Result in degrees.
ceil(x) Ceiling of x.

cos(x) Cosine of x, where x is in degrees.
exp(x) enx

floor(x) Floor of x.

log(x) Base e logarithm of x.

loglo(x) Base 10 logarithm of x.

max(x, y) Maximum of x and y.

min(x, y) Minimum of x and y.

sin(x) Sine of x, where x is in degrees.
sqrt(x) Square root of x.

tan(x) Tangent of x, where x is in degrees.
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13 Scripting (Scripting Module)

Scripting is available as an in-app purchase, and enables the user to write their own processing code.
The scripting module makes use of Python 2.7 for the processing. For more information, see
https://docs.python.org/2.7/

To begin, all scripts must have a loop iterate (r) function defined. This function is run for each
data record in the output group specified.

The script also has to know which logs and parameters it is working with, so a mapping of these
needs to be explicitly specified by the user. The mapping types available are as follows:

Mapping Type Description How to access
Input logs Logs that are read from r.i
Output logs Logs that are written to r.o
Parameters These are specific to the script and stored in the script | r.p
Zoned Parameters References to zone parameters r.z

Important things to note:
e All mapping names are case sensitive

e If the user does not specify all of the mappings, errors will result in the script

The script excerpt also has the capability to handle arrays as indicated by the following example:

#Permeability-curve

totalperm = r.i.permhrp

vals = [x for x in get_arr_values(totalperm, r.p.arr_min, r.p.arr_max, r.p.arr_func) if ((x != None) and (x !=0))]
if (len(vals) > 1):

stats = Statistics(vals)

# Calculate mean

r.o.permmean = stats.mean()

# Calculate standard deviation
r.o.permstddev = stats.stddev()

# Calculate skewness
r.o.permskewness=stats.skewness()
# Calculate kurtosis
r.o.permkurtosis=stats.kurtosis()

# Calculate Variance
r.o.permvariance=stats.variance()

The following variables are defined:

r.i.permhrp — input permeability distribution array

r.p.arr_min — Minimum permeability value of array (i.e. 0.1 mD)
r.p.arr_max — Maximum permeability value (i.e., 1000 mD)

r.p.arr_func — A function that defines whether logarithmic or linear (1 or 0)

This uses a statistical python library based on http://www.johndcook.com/running_regression.html
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13.1 Example 1

Type Name Reference

Input PEF PEFZ

Output OuT

Zoned Parameter paraml NOTE: The user will need to create this parameter

# This gives us access to the math module
import math
global math

# This allows simple func to be accessed within loop iterate
global simple func

def simple func(a, b):
return math.floor(a) + math.ceil (b)

# This is the main loop and will be run once for each data
record
def loop iterate(r):
# Is there a value for PEF?
if (r.i.PEF != None):
if (r.i1.PEF > 5):
# We print out the PEF value if it is greater than 5
print r.i.PEF
r.o0.0UT = simple func(r.i.PEF, r.z.paraml)
# No value for PEF
else:
# Set output value to missing
r.o.0OUT = None

This example sets the output log to missing if no PEF value is present, otherwise, it sets OUT to be
the floor of PEF plus the ceiling of the zone parameter param1.
Please note the following:

e Aloop iterate (r) function hasto be specified.

“. n
r

stands for “record”.

e Imports and functions must be marked as global to access them

e Variable names are case sensitive

e print can be used for diagnostic purposes, but the user should avoid excessive output
e Missing values (represented by None) must be handled by the user or errors may result
e Indentation in Python is essential

13.2 Example 2
Porosity from the density log

# This gives us access to the math module
import math
global math

# This allows simple func to be accessed within loop iterate

global mat den
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def mat den (mat, den):
return mat-den
def loop iterate(r):

# Is there a value for RHOB?
if (r.i.rhob != None):
r.o.phi=(r.p.rhoma-r.i.rhob)/ (r.p.rhoma-r.p.rhofl)
# Run our simple mat den function
r.o.deltaden= mat den(r.p.rhoma, r.i.rhob)

13.3 Scripting menus

This menu for the scripting is set out in Figures 13.3.1 and 13.3.2. Any output or input curve
that is in the LogScope curve alias database will be automatically mapped. The Auto-
mapping can be refreshed by tapping the auto-mapping button.

The scripting can access zoned parameters as well as global parameters so parameters in
the Log Analysis that are zone specific can be used in the script. This means that a script can
be written to use formation specific parameters without coding for specific depth ranges.
Such a capability allows for tight integration of scripts with the inbuilt log analysis.

VGR-LA 18 04 PHID-LA
5 VELLA 13 04 PHIS-LA
80 sp 20 02 ALAS 2000 140 oTe 40 02 WDNALA 13 04 PHIA-LA 01 SKO-LA
25 RHMA-LA 3 02 ALA3 2000 0 PEFZ 10 04 PHDN-LA
a GRCLA 200 02 RXDZ 2000 075 MDRA 025 04 PHIN-LA

Scripting

import math
global math

i g

s A

5400

global mat_den

def mat_den(mat, den)
return mat- den

Auto-Mapping

Mapping

Input Logs

rhob

Output Logs

Figure 13.3.1 Scripting menu on Windows
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iPad = 10:04 AM i 48% M »
LogScope : 1e Merge Trim Refresh FT 1:3333.8 T
< LogScop < Functions Load Save Run g Sey —
0 G
-80 St Code
6 HC,
import math
global math

global mat_den

def mat_den(mat, den):
return mat- den

def loop_iterate(r):
if (r.i.rhob != None):
5400 r.0.phi=(r.p.rhoma-r.i.rhob)/(r.p.rhoma-r.p.rhofl)

r.o.deltaden= mat_den(r.p.rhoma, r.i.rhob)

Auto Mapping

5600 Input Logs

rhob RHOZ

Add New... — =

Output Logs

5800

phi phi

deltaden deltaden

HEl
(.

Add New...

)

6000

Parameters

W o W‘WWWW“WM”W'M{"*’“”"""M""W“’“"'“"FM
ar i-

rhogan . OO PIROONN [

rsf'r-"-'

Add Track Shading Text Template Log Analysis Functions

”’ §§( | .‘7‘77 .

i

Figure 13.3.2 Scripting menu on iPad

14 Log Analysis (Basic Log Analysis Module)

Covered in a separate manual also downloadable.
15 DLIS Import and Export (DLIS Module)

The DLIS module allows both import and export. The export as well as import allows for individual
logs and arrays to be selected.

It is important to note that the DLIS module in LogScope will read in and export jpeg files as a
component. This component does not affect the ability of other packages to read the DLIS file but
unless they are aware of the data and how to read it, the contents will simply be ignored.

16 Known Limitations
e Only 15 Tracks can be presented including depth track

e Tracks cannot at this stage be reordered. Work around is insert new track and drag all curves
to that track.

e All tracks are same width except depth track.
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e Curve header text occasionally overwrites on plots.

e Onthe iPad files over 1 Gbyte will function slowly and we recommend iPad Pro for
displaying such files.
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