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Welcome toCycloLog!

CycloLo®2016 is asoftwaretoolbox with multiple applications in petroleum geology. The purpose of
this tutorial is to guide the user, stdpy-step, throughthe commonfunctions and features of
CycloLog. Using this tutorigihe new user ofCycloLog should be able:to

U understand the CycloLog desktop

U input and display lg data

i perform the mest important CycloLog functions

U create well composé charts and correlation panels

0 export data from CycloLog

The tutorialisalso useful, as anidememoire to the occasional user of the software.

Note that the tutorial is not a comprehensive guitteevery function in CycloLoghdt information
can be foundn the HelpManualwithin CycloLog itself.

Note also that the tutorial is not a guide to thetérpretation of CycloLog output such as INPEFA
curves
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Part 1 - Introduction to the CycloLog desktop
1.1 Introduction to the CycloLog desktop

The CycloLog desktop uses standard Windows functionality, and looks like this:
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The main components of théycloLog desktop are:

! anumberofMenusd CA f S3 9 Rtheimainbarjalthie toX 0 A Y

1 avariable number ofoolbars at the top

1 anumber of Toolbar panes\Norkspace Information, Logging Sheeind Memo sheet
panes) usually on the lefand in the bottan left corner

9 avariable number ofogDatapanes

i aStatus Barusualy at the bottom of the Desktop

Under standard Windows functionality:

U the Menu Bar,Toolbars, theToolbarpanes can be rearranged (click asrdg to the required
position).

U the toolbars can be toggle@Nor OFHright-clidk over the menus/toolbars area).
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Notethat:

U TheWorkspacepane contains information about the contenise(, the wells and logs) adn
openedCycloLog project file (*.clg)

U Toolbar mnes can be overlaichd accessed through tabs, e.qg.
1 Information pane displaysnformation about the activei.e. openedlogdatapane.
1 Logging Shegbane shows aecord of all the actions performed this projecffile.
1 Memo Sheetpaneg allowsthe user toadd notesto the project file

U ThePropertiestoolbar pane contains (interactive) information about the active (ogchart)
display paneits use is not discussed here.

U When a LogData pane is active, theStatus Barshows the saménformation as in the
Information pane (i.e.the depth and the value of the log(s) at thesition of the cursor).

Suggestion to maximise thewindow spacefor displayng Log Data panes, the user is advised to
minimise the number obpenedToolbars.The lattercan be achievely closing toolbars vithe menu
bar: ViewhToolbars.
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1.2 Using Log Data panes

TheLogDatapanes display any or all of the original and modified logs irirtremopened CycloLog
project.

i
i

i

To open a LoBatapane, doubleclick ona log listedn the Workspace.
To close a LoDatapane, click on the Close icdn the top right corner.

Each Lodatapane can be minimised/maxin@d using the other button# the top right
cornetr.

Use either the Lo@atapl Y S Q& & CadtRédtethe @aheNihdZséshe mouse wel to
scroll up and down a logVhen more than one dg Data paneof the same welare openred,
all logswill scroll.

The width of each LdDatapane can be gdsted separatelyglick and dra@ side of the pane
windowto adjust the width

The width of all Loatapanes can be equatid using theRepositionfunction (or F5), which
is available (1)n the Window menu, (2) on the Standard Toolbar, or {8)ng keyboard
shortcut F5.

The log name and data valuiesthe Log Data panean bedisplayed on the cursor by holding
down the leftmouse button and then pressing the letter L on the k®ard. Presag on L
againwill toggle the log nameff leavingonly the log values displayed.

Hold down leftmouse button and press the letter D on tkey-board to activate the depth
value.By pressing the tkey, the opposite unit (e.gfeet) of the log depth (meters) appears
on the cursor indicator. The depth value and unit can be toggled oo&iffgthesetwo key
board functions.

A grid in the log ane can toggled on/off. Activate the pane and then press thelagrd
letter G.This grid functionality can also be accessed by a-righise click on the Log Data
pane thereby opening the context menu; select Displgghow Grid.

Further information abaut displaying logs can be found in the folving section (Part 2) of this
tutorial.
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Part 2 - Importing and displaying well log data

2.1 LAS Import

U Selectfrom the main menuC A f S Mherbckon thdewtab.
U SelectLAS fileand clickOpen
U Navigate to the file to be used and cl©Open

U The file will bauploadedinto CycloLog

@8 CycloLog 2016 pad
@ cy g

ENRES CycloLog

7 INTERNATIONAL

MNew | Existing | Recent

ASCIT LAS LAS

General ASCII LAS file LAS File
file (Batch)

Cancel
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U IntheGeneral Parameterdialog box (User Settingsrea), the required depth intervalan
be entered(Startdepth and Enddepth; default values ar¢he top and bottom of the wel,
and theUnit (in Feetor Meters).

U Keepthe default Stepvalueat 0.5(unless you wish to change it).

U Click orNext

General Parameters *

LAS file info

Company:

Field:

Unique well ID:

Location: |

Unit: Meters

User settings
Well: | WELL Al
Start depth: | 3500 |
End depth: | 4034.8001 |
Step: | 0.2 |
Unit: Meters ~
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i In the Available Logslialog box, select the required logsclickSelect Alffor all logs

U ClickNext.

Available Logs

Select the logs to import:

GR
DT
RHOB
[IDRHO
HILD
[1CALI

Select All Select None
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U InthelLog Ordedialog box, use the Up and Down arrows to change the order of the logs, if
required. (Suggestionplacethe GR log at the top of the Ijst
U Click orNext.

Lag Order X

Change the log order:

iGR
oT
RHOB
DRHO
ILD
CALI
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U InthelLog Datadialog box, the data can be viewed.

U Usethis box to change null valu¢999.25)into zeroes(recommended)click theChange

Valuesbutton.
i QdickNext
Log Data
DEPTH GR DOT RHOB DRHO ~
1 3600.000000 8.291000 £8.081500 -999,250000 -959,250000
2 3600.200000 20.959200 67.850200 -999.250000 -999,250000
3 3600.400000 54.639600 68.026200 -499,250000 -999,250000
4 3600.600000 57169800 68301100 -999.250000 -999,250000
5 3600.800000 57.303700 68265100 -499,250000 -999,250000
] 3601.000000 19.155800 67.964800 -999.250000 -999,250000
7 3601.200000 16.259000 67.728300 -499,250000 -999,250000
8 3601.400000 15135600 67.577200 -499,250000 -959,250000
] 3601.600000 14.593300 67.484800 -999.250000 -999,250000
10 3601.800000 13.377400 67.458300 -499,250000 -999,250000
11 3602.000000 11191200 67.519200 -999.250000 -999,250000
12 3602.200000 9.685100 67.632400 -499,250000 -999,250000
13 3602.400000 9.021300 67771400 -999.250000 -999,250000
14 | 3602.600000 8.863600 67.903300 -499,250000 -999,250000 v
<
Log All Logs ~ | Change: Into: |U | |Changeh‘alues
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U A depth correction can be applied in tBepth Correctiordialog box.
0 If the well is vertical and/or no correction is requitesdickFinish
U If necessary, apply &ubsea correction

U If the well isdeviated, different types of deviation dat@gan be enterednanuallyor via a
deviation survey filéclickimport MpPlainFileor LAS Filand navigate to the file)

U Alternatively,copy thedeviation datafrom another file (e.g.spreadsheet}o the clipboard
and use thdmport ™y / f A Ldptian: NR

Depth Correction d
Subsea correction: | i |
Data format: 'MD -TvD >
Depth unit: |Meters e |

<Back | Finsh | Cancel

U ClickFinish
U Click theSaveicon (orCTRES to save and name the file (****.clg).

U Note that CycloLog can only import LAS &#eiation data that were exported out of Petrel
(i.e, the LAS file is a Petrbhsed format).
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2.2 Managing log curves

0  When a well has beeimported, the well and its logs will appear in thi¢orkspace

i Reorder logs in the Workspace by clicking and diag them up or down the list.

CycloLeg 2016 - Base Field.clg

© File Edit Wiew Output Layout Clustering

PN 9~ o E B mE] A

L@l

saguadmdl'ﬁ%

Workspace v 0 X

-5 Project

B A WELL A

é---;d Depth domain
[ i Break sets
[ ¢ Reservoir sets
..... @ GR

..... @ CALl

----- @ DT

----- @ RHOB

..... O MPHI

..... @ ILD

G- WELLE

w- A WELL C

B WELLD

l@lnformation]/ Lagging Sheetl ]l Memo Sheet

Far Help, press F1
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2.3 Displaying log curves

U Doubleclick o a login the workspacdo display it; righiclick over a log for other options

U Open the Standard Toolbarifis notopenyet(ick+ A Sg Ih ¢22f 6 N& )b { (i YR

0 Use theVertical Scalingoption (red rectangle above)n the Standard Toolbar to change the
verticalscale; the new scale will apply to all displayed logs from the same well.

U To change the vertical scale manualpacethe cursor on the depth bar of theog Data
pane Hold down the lefimouse buttonon the paneand then move up or down to
increase/decrease the vertical scale.

U Use the icons on theog Toolbalclickt A S¢g TIh ¢ 2 2 f oiftiisRoolbey i§ dt3 o I NJ
opened yet}o change the appearance of a log: normal/mirror display, horizontal scaling,
wiggle colarr, wiggle thickness and style.

U These and ther optionscan also beccessed by rightlicking over the log pane.
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The following shows the GR curve in thaégerent display formes: mirror-plot, cutoff toning, and
colaur-classified.

0 All three display types can be assed from the rightlidk menu or, more efficient, uslee
Properties toolbar.

U The classified pldtightmost image) useful forsuggesting lithology, divides the range of
values into equal intervalés can be seen in the Properties toolbar, the Colour palette style
is by defauldiscrete with the number of colors (intervals) set at 15, and the cofs range
from red (low valuedp blue (high valuesYhese values can be changed in tluslbar.

CycloLog 2016 - Base Field.clg - o X CycloLog 2016 - Base Field.clg - O X CycloLog 2016 - Base Field.clg - o X
File yout  Clustering  Analysis  Calculations  Petrophysics Edit View Qutput Layout Clustering Analysis Calculations Petrophysics File Edit View it Clustering  Analysis  Caleulations  Petrophysics
Batch Operations  Tool: Batch Oper ool Window  Help Batch Operations T
Qo S92 Rz @giel Bl Bl Bl Bl 0EKE SR BEnE Az e e g oz oz d0EE Elzzeh6l 8
Yy T i - 2| perau Y v | i P 2| [i pefautt reservoieset = 3 A - -1 E
) GR - Depth domain - W... [-=- |- &[] @3 GR - CLS - Depth domai.. 83 GR - Toning - Depth do... | = || =[]
Depth domain Depth demain Depth domain
WELL A WELLA WELLA
~ i ~
ror Nomal
Il ooooo0 1 825 W 000000 3625 -
Soid Salid
1puel 1 picl
T 3650 ] 3650 Te 3850
True Te
3675 25 15
At w67 Rt w675
Noe Noe
Te .
3700 700 5700
W 00000 ‘m Te
Posiive
False a72s ] 725 1 000000 w725 ]
3 75.000000
0000000 0000000
150.000000 3730 | 150000000 s730 ] 0000000 a730
150.000000
Te - Te
False 7 False: 778 Tue 7
[ oteted [ cleded Faise
Dotied Dotied [ cBeted
2200 ] E Doted s200
a2 | ] 3825
sz | ] 3850
2025 325 ] =§ ss25 §
3350 ] 3850 — 2250
E <ana ? 100 {
r— v . v . v
[ Workspace | 5 properties [ warkspace | 5 properties Warkspace | 4 Properties
[EJ Memo sheet| [/ Logaing sheet| [(Dinformation [EJMemo sheet| [.7 Logaing Sheet| [(Dintarmation M Dinfarmation
Depth: 3854.136 meter/ 12644,805 feet | GR: 582508 Normal 1| | ForHelp, press F1 Normal | Nomal |
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2.4 Overlaying log curves

i To overlay logs (e.gneutron and density), go to thenain menu and selec¥iew 'pLog
Overlay.

0 From the list, select the logs to be overlaid and Migw.

U In a pane that displays overlaid logs, change the properties of individual logs by activating the
pane, then select the log from the drajown list on the bg Toolbar, or rightlick on the pane
and selecWiggle PropertiesAlternatively, the propergs can be changed by using #udliting
options in thepropertiespane

U Note that the overlaidogscannot be saved in the workspace, however, they can be preserved
in a composite well chartée part 4 for displaying log overlaysdéomposite well charts).

Log Overlay View b4
Source
Well: WELL A ~
Domain:  Depth domain v

Available logs

GR. - mirror
CALI

oT

MNPHT

LD

GR -CLS
GR. -Toning

View Cancel

The example below shows the RHOB and NPHI logs separately, and overlaid.
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<
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N
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2.5 Importing additional wells and/or logs

A CycloLog (*.clg) filés aproject filewhich can hold more than one well.
0 Multiple wells can be added using the batch load fukStionality.

i Wells can be added to the project either from another LASAI®CII filer from an existing
.Clg file.

U Toaddawell,sele@A f S TI'tand 3¢led® ASHle, General ASCtr GycloLog File.

U0 New wells and theitogs will be added to the arkspace.

Logs can be added to an existing well:
U GtoCAftS Iph LYLINI
0 SlectLog from LASIE.
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Part 3 - Generating and displaying INPEFAcurves
3.1 Introduction to the INPEFA curve

ENRES has developed a unique appraaerell analysis and correlatiorenablingmore accurate and
faster well correlationsthe INPEFA Log Transform (Integrated Prediction Error Filter Analysis). The
INPEFA consists of a set of algorithms that analyselogfdata usindinear prediction. e result of

these analyses is @irvethat shows thediscontinuities inthe well log data Thetrends and turning
points of this curve can be used farell zonation and correlatiorBy pckingthe correlation surfaces

on the INPEFA curythis correlationapproachcan be considered atata-driven.

A negative trend in the INPEFA® curve is a trend to the left when going upwards along the curve (see
above). A positive trend in the INPEFA® curve is a trend to the right when going upwards along the
curve.Tuming points mark the transition from a positive to a negative trend in an INPEFA® curve
OWy S3IFGAGBS (dzNY A Y Frowd@oAWLI2QuaNGZANG S KitIzing d IficBuwd@icall &
approach to the identification and correlation thfe trends andturning points in INPERfurves

results ina structured, objectivenethod for highquality correlation of well logs
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