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Overview

LECTURE for Topic 2
GullFaks Training Data - Inventory and
Description

In this chapter, we’ll make an inventory of data in @eoFrame GullFaks
project which is used by this class.

The GullFaks field is well-documented and information on this field is
available via the Schlumberger intranet.

This course uses only some of the data available in the project and includes

* Well top locations, bottom locations, and well paths

* Geologic markers

» 3D seismic interpretation, both horizons and fault segments
* Fault boundaries

» Layer-based net, gross, porosity and saturation averages

Other data used in the class includes
» 2D seismic line data from ASCII files
» Lease block polygon data from ASCII files
Velocity functions have been provided for the seismic cube, so that both

seismic and well data are available in time and depth. In this training course,
we will usedepth data.

GeoFrame 4.0 Introduction to CPS-3 LECTURE for Topic 2 - 1



GullFaks Training Data - Inventory and Description

Schlumberger

Table 2.1- Seismic Horizon Data and Geological Marker Names

Geological Seismic Horizon |CPS Fault |Interpretation Density /
Marker in in IESX Horizon Poly |Description

GeoFrame Name

BUNNKRITT [BUNNKRITT Bunnkritt no unfaulted/asap(1X1)
TARBERT TARBERT Tarbert yes sparse (20X20)

NESS NESS Ness yes dense/2d3d + asap (1.x1)
RANNOCH RANNOCH Rannoch no sparse (20x20)

DRAKE DRAKE Drake no dense (1x1)

Naming Conventions

Be aware that since projects can be shared by several persons in different
disciplines, different names for different versions of interpretation, names of
GeoFramecontainers, marker names, and the like must be coordinated

among those working in the project.

Volumetrics Notes

In this class, we will compute volume between the Tarbert and the Ness
horizons. Because of large erosion zones in the Tarbert caused by the Bunkritt
unconformity, the top of the reservoir must be a merging of the Tarbert and the
unconformity.

Most of the data for this course will come from the GeoFrame data base.
There will be several methods for gaining access to it from CPS-3. In addition,
some of the data will come from outside of the project. Regardless of its
origin, the next section provides an inventory of the data sets which will be
used in CPS-3 for this course.

LECTURE for Topic 2 - 2
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GullFaks Training Data - Inventory and Description

Data Inventory for GullFaks CPS-3 Training

Location Data

2D Locations
*mm_2d_gullfaks_shtpt.dat (ASCII)

3D Locations
e mm_3d_85acip_survey
e mm_3d gl survey
« mm_3d_offset_survey

Well Top Locations
« mm_Well_Locations_wtloc

Well Bottom Locations
« mm_Well_Locations_wbloc

Well Paths
 mm_Boreholes_Depth_wpath

Interpretation

Horizons/Fault Polygon Sets (Time)

BUNKRITT
 BUNKRITT time_intrp

TARBERT
« TARBERT time_intrp
 TARBERT time_intrp_fpolys

NESS

* NESS_time_intrp

 NESS time_intrp_fpolys
RANNOCH

* RANNOCH_time_intrp
* RANNOCH_time_intrp_fpolys

GeoFrame 4.0 Introduction to CPS-3
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GullFaks Training Data - Inventory and Description Schlumberger

DRAKE
* DRAKE_time_intrp
 DRAKE_time_intrp_fpolys

Horizons/Fault Polygon Sets (Depth)

BUNKRITT
« mm_BUNNKRITT-1_BU-285_Depth_intrp

TARBERT
* mm_TARBERT_smooth_Depth_intrp
* mm_Tarbert

NESS
« mm_NESS_smooth_Depth_intrp
e mm_Ness

RANNOCH
« mm_RANNOCH_smooth_Depth_intrp

DRAKE
« mm_DRAKE_smooth_Depth_intrp

Fault Segments (Time)
* F2..etc..
* F2a
* F3
 F4
 F5
+ F6
 Fb6a
e F7
* Fra
+ F8
* F9
« F11
« F12
+ F13
* Fl4

LECTURE for Topic 2 - 4 GeoFrame 4.0 Introduction to CPS-3
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GullFaks Training Data - Inventory and Description

F15
F15a
F16
F17
F18
F19
F20
F21

Fault Segments (Depth)

mm_F2_Depth_fsegs
mm_F2a_Depth_fsegs
mm_F3 Depth_fsegs
mm_F4 Depth_fsegs
mm_F5 Depth_fsegs
mm_F6_Depth_fsegs
mm_F6a_Depth_fsegs
mm_F7_Depth_fsegs
mm_F7a_Depth_fsegs
mm_F14 Depth_fsegs
mm_F15 Depth_fsegs
mm_F15a_Depth_fsegs
mm_F16_Depth_fsegs
mm_F17_Depth_fsegs
mm_F18 Depth_fsegs
mm_F20_Depth_fsegs
mm_F21_ Depth_fsegs

GeoFrame 4.0 Introduction to CPS-3
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Well Marker Sets (Depth)
« mm_BUNNKRITT_Depth_wmrkr
« mm_TARBERT_Depth_wmrkr
* mm_NESS_Depth_wmrkr
* mm_RANNOCH_Depth_wmrkr
« mm_DRAKE_Depth_wmrkr

Well Marker Sets (Time)
*  BUNNKRITT_Time_wmrkr
 TARBERT_Time_wmrkr
* NESS_Time_wmrkr
* RANNOCH_Time_wmrkr

Interval Definitions

Zone Versions
* (none at present)

Zones
* (none at present)

Properties

Net-to-Gross Thickness (Data set)
« mm_TARBERT_NESS_net-gross

Net Pay Porosity (Data set)
* mm_TARBERT_NESS_Porosity

Net Pay Water Saturation (Data set)
« mm_TARBERT _NESS_WSat

Lease Information

Lease polygons
* mm_north_leases.ply (ascii)
* mm_North_Leases

LECTURE for Topic 2 - 6
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Schlumberger GullFaks Training Data - Inventory and Description

Project Coordinate System Information
Datum: European 1950, Norway and Finland
Ellipsoid: International 1924
Projection: UTM, Zone 31, CM = 3.0

Hemisphere: Northern

Project Units

Metric

Project Location
North Sea

Figure 2.1 GullFaks Fault Patterns and 3D survey

GeoFrame 4.0 Introduction to CPS-3 LECTURE for Topic 2 - 7
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Above, you can sefault patterns over the area as well as the limits of tBB

survey in black. Two platforms are the source of mamll trajectories

shown in red. The white dotted rectangle shows the approximate interpretation
coverage of the highest of the horizons -Tagbert. Subsequently lower

horizons will cover more and more area towards the East. Well coverage for
the higher horizons such as the Tarbert are restricted to the lower SE quadrant
of the dotted rectangle

The interpretation for the upper unconformity (Bunnkritt) covers all of the 3D
rectangular area except for a small portion in the NW corner.

The figure below shows a smaller area which is focused on the extent of the
well paths. The Bunkritt interpretation is in white, and covers just about all the
3D survey. The Tarbert interpretation is shown in grey and covers only the
Western half. The Eastern platform has more and better distributed wells, but
does not overlap with the best seismic.

Figure 2.2 Well paths, Bunkritt interpretation, and Tarbert interpretation

LECTURE for Topic 2 - 8 GeoFrame 4.0 Introduction to CPS-3
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Selected Fault Patterns

For purposes of the CPS-3 training, we will use only the larger faults as shown
below.

GeoFrame 4.0 Introduction to CPS-3 LECTURE for Topic 2 - 9
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Reservoir Geometry

The area of the GullFaks field which we will be mapping consists of a series
of tilted fault blocks with the upper horizon of the group, the Tarbert,

containing erosion zones where no interpretation exists above the Bunnkritt
unconformity.

Bunkritt

Tarbert /

Ness

Figure 2.3 Reservoir profile displaying the stratigraphic relationship of the
horizons
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LECTURE for Topic 4
CPS-3 Menu Organization and
Capabilities Overview

Overview

This chapter will give you a brief overview of all functionality provided in
CPS-3 and how it is organized. An overview of the menu hierarchy of the
CPS-3 Main Moduleis also provided.

The full capability ofCPS-3is divided among the following independent
modules which are described in this chapter:

e Main Module - modeling and mapping tools

* Map Editor - simple graphic editing of Map sets

* Model Editor - comprehensive grid and data editing
» Color Palette Editor - customize/create palettes

In addition, the following data management tools are available froiidie
Module:

» Control Point Editor - interactive spreadsheet editor ata sets

* Subset Reorganizer a fault management tool

* Map Layer Manager - a tool for reorganizing graphic layers of a map
In this chapter we also present a conveniélav To...” Matrix which cross-

references common mapping operations with the menu navigation instructions
for how to get there. This cross-reference is at the end of the chapter.

GeoFrame 4.0 Introduction to CPS-3 LECTURE for Topic 4 - 1
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CPS-3 Main Module

TheMain Module is where most of the traditional modeling and mapping
tools are located, and where you will probably spend most of your time in
CPS-3 In the previous chapter, we learned how to invokéviim Module
from either a stand-alone oGeoFrame3.0-or-later installation. In this
chapter, we will learn many things about the environment dfitia

Module - its conventions, resources, organization, and concepts.

Main Module Dialog Box

The figure on the opposite page displays the culMam Module graphic
dialog box. Note the following features emphasized in the figure.

Pull-Down Menus.

All CPS-3functionality can be accessed through these pull-down
cascading menus.

Icons:

For more convenient access to commonly used functions, these icons
can be a shortcut instead of traversing the menu tree.

Icon Descriptions

As the cursor is moved over the icons, a description of each is
presented here.

Scroll Bars:

When zoomed in, use these slider bars for panning across the display.

Display Environment Box:

Every display environment you define@PS-3contains the definition
of an x, y, z box called théolume of Interest (VOI ). What is shown
here is simply the x, y portion of the box. The system attempts to
maximize the amount of canvas space allocated to your currently
active x, y box.

Canvas

This is simply the total potential screen area (or paper plot area, when
plotting) where the X, y box can be located. The lower left corner of
the canvas represents the origin(0,0) for the internal graphic coordinate
system in inches or centimeters.

LECTURE for Topic 4 - 2
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Pull-Down Menus
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Figure 4.1 CPS-3 Main Module
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X,Y Tracker Display

When moving the graphic cursor during zooming, the x,y location of the
cursor is echoed at the bottom of Main Module dialog box as shown in
the following figure. The position is echoed in betigineeringunits and
plotter (viewport) units.

The x,y tracking also occurs during screen digitizing initiated from the
Digitize pull-down menu.

E=ET

1131.0

R—OE

1800
®

T =0

T T T
4040 4400 o400 E4DD T400

Rubberband zoom in. e Jgda 18 ¥ 1984.32 Flotter{x: .76 ¥: 3.63)

Figure 4.2 Main Module displaying X,y locations of graphic cursor

For convenience, the tracker may also be invoked at any time with the tracker
icon:

Ky
"A

Figure 4.3 Display x and y position at cursor icon (aka Tracker icon)
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Measuring Tool

The measure distance icon in the following figure provides facilities for
measuring distances and angles on the graphic display.

£

N

£

Figure 4.4 Measure distance icon

¥ 4
L

o oz o o 0 8 [ |
EMEREEF-PE

uillmnn_pm-h—nhﬁi W OJEMSAT ¥ VS Dtmen 85 Ange: BT

Figure 4.5 Determining distance using the Measure distance icon
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Main Module Status Window

The figure on the next page provides an example d¥ithe Module status
window, on which the following components should be noted:

Currently open Data set

This table provides a list of the currently open sets by set Ba@,(
Fault, Polygon, Surface andMap). This particular example shows
one activeData set. Note that the table scrolls downward and has
room for up to seven active sets per type.

Currently open Surfaces

In this example, there is one opBuarface set.

Native Command Entry:

By clicking the cursor in this box, you can type native commands here,
as an alternative to menu or icon selection.

Online status report dialog

This window displays a real-time status report of all operations you
perform during theCPS-3session. This information is also written to a
file called

<username>.rep

where<username>is yourlogin id. This file is overwritten each time
you start anothe€PS-3session.

Swap Screens Icon

The CPS-3 Status Informationwindow can be instantly moved from
the current screen to the opposite screen by simply togglirgwhp
Screensicon in the upper right of the display.

LECTURE for Topic 4 - 6
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Swap
Screens

Currently open Data set Currently open Surfaces lcon

CP3-3 Status Information

Data Fault Polygon urface Map

A
A bb_data [427177903] F_K [495245668] [l

B

= 1=

=[a

Datun: HADZ2?
Hethod: Lan Conf Conic

SUBSETS

1 15 ->HHBRD3 - Hindow Border.

Total nunber of records is 15
Saving this session {mkilpatr},

Saving this session {mkilpatr},

Saving this session {mkilpatrl.

Expert Expert
HHBRD3 - Display Hindow Border 17=-Hov-1998 10:26:31

Hame of output Hap zet {reg=A} ==> junko [2840432881

Happing Environment: 3 Plotter window: 0 Globa 0,2413
Plot units are ft at a scale of 15000, 0000
¥=Y-Z display scales {engin units/inch}: 1250, 0000 1250, 0000 999.9999

nkilpatr [7415739341
Create{17-Now-1998 10:26:31> Hod{17-Nov-1998 10:263:31}
4 Yalues per record,
Linitsz
¥rng (1589700, 00000001 648800, 00000003  Yrng{=192000 , 0000000 = 147000, (000000}
Zrng{ 0, 0000000/ 0, 00000003
Coordinate Systen

Corsys: Projected
Datun: HADZ2?
Hethod: Lan Conf Conic A
SUBSETS
1 15 =>HHBRD3 - Hindow Border,
Total nunber of records is 15

Saving this session {nkilpatr},

)

[|CPS-3 Command > || I

Native Command Entry Online status report dialog

Figure 4.6 Main Module displaying CPS-3 Status Information window

GeoFrame 4.0 Introduction to CPS-3 LECTURE for Topic 4 - 7



CPS-3 Menu Organization and Capabilities Overview Schlumberger

UNIX Environment

In the Main Module go toUser > Show Environmentto bring up theCPS-3
Environment window. This window can remain visible while you perform
other mapping operations. It's purpose is to provide you with information
about whereCPS-3is installed, and where the configurable resource files are
located. It also serves to remind you of the path to your open project, so that
copying of configuration files into your project area from an xterm is

simplified.
! Applications R
CP5=3 Hain Hodule
CP5=3 Environment:
CPS Yersion: 3.5
Client Options: undef ined
License File: /usr/local/flexln/licenses/license.dat
Pro_ject Locationi Shone/nkilpatr/HJK_35CLOUD_1/CPS
Software Locations:?
Executable files: /shone/nkilpatr/geofrane3b_sun/bin
Docunent files: fhone/ush25l/gf _ner/ef35_con_sunb/geofrane_35_sun/cps3_doc_un
Runtime files: Zhone/ush251/gf _ngr/gf35_com_sunS/geofrane_35_sun/cps3_run_files/
Help files: fhone/ush2bl/gf _ngrfef35_con_sunb/geofrane_35_sun/cps3_run_nan
Tenmplate files: fhone/ush251/gf _ngr/gf35_con_sunb/geofrane_35_sun/cps3_run_tmpl
Bitnap files: Shonefush2bl/ef _ngr/ef35_con_sunb/geofrane_35_sun/cps3_run_bnps
i
<] =
[ | Close I

Figure 4.7 CPS-3 Environment window

LECTURE for Topic 4 - 8 GeoFrame 4.0 Introduction to CPS-3
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CPS-3 Map Editor

TheMap Editor in the following figure is a graphic editing tool used after
creating theMap Setin theCPS-3 Main Module. Users can edit attributes
such as colors and fonts. Overposting can be cleaned up interactively.
Symbols and text can be added. Composite maps can also be created in the
Map Editor.

CF5-3 Map Editor - traming_tre

Figure 4.8 CPS-3 Map Editor

GeoFrame 4.0 Introduction to CPS-3 LECTURE for Topic 4 - 9
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CPS-3 Model Editor

TheModel Editor in the figure below is for editing surfaces, points, faults,
polygons, and features. Users can make changes to the model (surface) by
moving, deleting, or redrawing contours, modifying data (points), modifying
fault data, using polygons for constraints, adding feature data, or by modifying
the actual grid nodes.

After each edit, the model is regridded and saved upon completion of the
editing. The final model (grid) is then brought back intoGRS-3 Main
Module.

~EFS-3 Wadel Editar = training_fme

| | Bekoct T typo of data 1o o

Figure 4.9 CPS-3 Model Editor

LECTURE for Topic 4 - 10 GeoFrame 4.0 Introduction to CPS-3
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CPS-3 Color Palette Editor

The Color Palette Editor in the following figure allows users to define their
own color palettes to use when drawing color shaded contour maps. Colors
can be associated with a specific z-value. Each individual color can be set, or
the system will interpolate between two colors set by the user. The color
palettes are then saved to a color palette name in the user’s project directory.

These palettes can be accessed i@ Module when specifying
parameters for displaying color shaded contours.

File Help
DISPLAY PALETTE:

Starting color |’1— noname

BKGRD _| Z Value INTERPOLATE
1 _I |,1 200.000000 Starting color index IE—
: _Ilhazu-mmum] Ending color index IF
3 [ |§14¢m.uuuuuu
a | |2s50.000000 | Loy s 17
5 | |s80-000000 | OiErpnlEi &)
6 | |sv0-000000 | Lo se o
7 | |23v0-000000 | mirmEs 2
| |Z:zuu|].|]uuuuu ED | Restore |
9 [ ] |21 00.000000 EDIT COLOR VALUES

10 [l [zz00.000000 | | |
I | |223|]|].|]|]|]uu|] 14 |§15 UNDEF
12 [l [2200.000000 - — I:ﬂ-ﬂﬂﬂﬂﬂﬂ

13 -Izsu[:: . |1 .000000

14 |[zs00 T T 8 I:i].?451l]l]

15 I 2?0[{ Delete Color | Restore Color |

N
Figure 4.10 CPS-3 Color Palette Editor
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CPS-3 Control Point Data Editor

In theCPS-3 Main Module go toUtilities > Sets> Edit Data Setto access

the spreadsheet-formatted data editor which is shown below. This feature is
very useful for removing z-fields, changing subset names, and editing graphic
symbology such as symbol codes, or even well names in data sets.

The data set shown below is a well marker data set, which was loaded as an
Extendeddata set with three z-fields, a well name, and symbol code - all of
which are available for editing.

TheHelp text for this dialog is very useful.

Il Eal [WrLLTors | s, |
= [¥ [f [& e [Symstemiome [
| | .
i GO MNGE | M1 G0N | IH17 500024 | 1BA7 S000EA | INDT z4 n-m
iz BITEMMONG | POUR.VEISGT | 990, FRTEN vEEL T | enLumnes |0 Hoar
(3 |GOOiamas | SiEED0SGe | SATSOO0Ed | (SO0SOGEER | @HDT e A-da
(4 [raozsooson | 3350500000 | 161 B00D00 | (BCAA0MGN | [IDAMOM0S | 18 n-ad
s |mrmismenn | sseammsnr | osessemsre | vem soooma | mpr L] n an
(6 |GeadSFimeas | (MOdoad | (8G7SO0BEA | 1006 WEMEd | I07 MRMed |56 =
H BEIG. NOORE | GG EISOT | S0 0000 10 00000 | INDT 3 n-ar
In [eesrymena (scremsr [ emsmem  [ensmos [ oenosamoos e n an
T T L T T A-da
(8 [Msi s [ JiAcena | AO7ETEGl | VARSI | 110S0as | 18 n-im
11 | seramoenn | Eemsmann | senoseen VRNLETISTE | WHOT "o o
[iF | Gewonma | 455 G000 | (MrLAEMes | D Seea | et W =T
M1 [GHEaDMEE | MOLATEE1 | IHDI0MAGE | [ICHI0MEN | 1IN |42 n-13
a (e rmans [asmazomams [vemoames [esmsmee [wpr ] noa
(15 [ermimens | 15S50EG1 | GiSO000B0 | (R S | DG Samne |55 NS
(& [WiBImim | (07ensn: | 59 0T VB SEESTE | IHDT 3 =TS
17 [ssmamssmt [asesoamsen [ vimaaemeser | vonvosesen [awpT BEE] ]
Db | Primi_ |
o= | ey | e | B R
- |
Figure 4.11  Main Module displaying spreadsheet-formatted data editor
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CPS-3 Menu Organization and Capabilities Overview

CPS-3 Set-Subset Reorganizer

This utility performs data management functions among va@i-3set
types, reordering information from one domain into useful information in

another. For example, assume that you mapped three surfaces, each with two

major fault polygons having z-values attached. The three fault polygons

migrate in x and y as they move downdip in each of the horizons. If you now
wanted to create gridded surfaces for the two faults, it would be impossible

with the fault sets because the x,y,z points are organized by horizon
(Figure 4.12). What is needed is a resorting of these x,y,z points by fault,
rather than by horizon (Figure 4.13). Individual files in these figures are
indicated by separate fill patterns.

Fauli &

Faull B

Forizon 1

Hgrizgn 2

Farizon 3

Figure 4.12

Sorted X, y, z points according to horizon

GeoFrame 4.0 Introduction to CPS-3
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Harizam 1

Horizan 2
.=_
;" AN
—
—gp Warizan 3
Faud & Fault &

Figure 4.13  Sorted X, y, z points according to fault

The Set/Subset Reorganizewill perform this reordering for you. As the
different shades of gray in the first diagram above indicate, x,y,z fault traces
are grouped ifrault sets, one per horizon. In tBet/Subset Reorganizer

dialog box, select thEault sets for all horizons which contain valid x,y,z

points to use in the gridding of the fault surfaces. From each of those selected
fault sets, you can choose any or all of its subsets (individual fault traces for a
single fault) which you want to be included in the output data sets.

In this example, we have asked for the output to be writteDetaset as
shown below. There will be as many outpatta sets as there are unique
subset names (fault names) in the seleEtadt sets. Each of the outpDiata
sets can then be gridded to obtain a model of the fault surface.

TheHelp text for theSet/Select Reorganizeis very informative.
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Input Set Type Output Set Type
| Data[D] “4 Data[D]

M Fault[F] ~ Fault[F]

_I Polygon(F] + Polygon[P|

Set Selection Flter

|§*

Filter |

[F] Fault_frame_fint T _i Expanded 3

[F] Isochron_super_utrima_-_u view

[F] Vol_grid + Append

[F] Vol_sf_super_utrima Vol st | | _

[F] Vol_sf_super_utrima_Vol_sf Replace

[F] Vol_sf_utrima_1_5th_Vol_sf

[F] Vol_sf_utrima_1_5th_Vol_sf

[F] Westcam_sf_shiva_Westcar |~ gt

[F] Westcam_sf_shiva_Westcar | Setmames

[F] Westcam_sf_super_utrima_

[F] Westcam_sf_super_utrima_

[F] biue_3_5th_clines .

[F] biue_3_5th_fpolys . .
| - f =]

SelectAll | Deselect Al | Select All Deselect Al |

OK | Apply | cel

Figure 4.14  Set/Subset Reorganizer

i
£

Help
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CPS-3 Map Layer Manager

TheMap Layer Manager (Figure 4.15) is an extremely useful tool for
reordering the subsets stored in a map set. It is often the case that color shaded
contours (Figure 4.16) obliterate other map elements simply because of the
order in which they were displayed on the screen.M&p Layer Manager

will allow you to reposition map layers (subsets) to optimize your graphic
output without having to regenerate the graphics on the screen.

Map Laver Manager
subset (Layer Hame)

HHDSPL - Fault Set FAULTL
HHDSPL - Hap Set BASEHAP1
HHERD3 - Mindow Border.
HHLBL3 - Mindow Labels,
HHSBAR - Hap Scale Bar.
HHTITL - Hap Title

HHHELL - Display Hell Data
HHDSPL - Data Set SEIS1

wlm|w|o|a| sl el
| W) M| M| W W W] W] W
[ T o g T g )

Show All | Hide All | H ﬂ Save | _| Refresh on Save
oK | Apply | Cancel | Help |

Figure 4.15  Map Layer Manager
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In this example, the picture below and on your screen was generated with
separate graphic commands; then¥agp Layer Manager (Figure 4.15) was
invoked with theManipulate current map layersicon (Figure 4.17).

[FTH TS E LR -1

T P M TET T g T
1 1AL

PR Vs

S

L E Rabi] il (£ Le2i} [ | e

HICOHY Contour Map
HL AN 17 mEd

o —— |
8 ald [EED (LR

Figure 4.16  Example of colored contour map

Figure 4.17  Manipulate current map layers icon
Each layer on the screen is shown as a line in the dialog table.

To reorder the layers of an existing map, simply clear the screen, display the
map, then invoke thielap Layer Manager.

Layers can be temporarily turned or off. Layers may also be deleted. As
with otherCPS-3dialogs, theHelp text for this facility is very useful.
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Menu Navigation by Topic

GENERAL

Set expert level - UTIL/ SYSTEM/ SET-EXPERT-LEVEL

Set control switches - UTIL/ SYSTEM/ SET-TOGGLE-SWITCHES
Find out the path to the CPS dsl - USER/ SHOW-ENVIRONMENT
See statistics on a CPS-3 set - UTIL/ SETS/ VIEW-CONTENTS-...
Look at the CPS-3 on-line User's Manual - TOOLS/ USER-MANUAL

DISPLAY

Create display environment -
» Sixth icon from top on left, then click CREATE on the Display row.

Display borders, labels, North arrow, titles, etc. - DISPLAY /BASEMAP
Display contours and color shaded maps - DISPLAY/ CONTOURS
Display cross-sections - DISPLAY/ 2D-XSECTION

Display color bar - DISPLAY/ COLOR-SHADING-PALETTE

Display ortho contours - DISPLAY/ CONTOUR/Orthocontours
Erase/delete/reorganize graphic layers - DISPLAY/ MAP-LAYERS

Save display as map set -
* Fifth icon from bottom on left

Zoom in- VIEW/ ZOOM-IN
Zoom out - VIEW/ ZOOM-OUT

Erase the screen -
* Bigred X icon

Erase last graphic layer
» Blue back-arrow icon above big red X icon

Set graphic margins - DISPLAY/DISPLAY_FUNCTIONS/
SET_GENERAL_DISPLAY_ PARAMETERS/

LECTURE for Topic 4 - 18

GeoFrame 4.0 Introduction to CPS-3



Schlumberger CPS-3 Menu Organization and Capabilities Overview

GRIDDING/MODELING

Create a modeling environment -
» Sixth icon from top on left/ then click CREATE on the Modeling row

Create a grid from data - MODELING/ SINGLE-SURFACE

Use faults during gridding -

 MODELING/ SINGLE-SURFACE/ Make sure Fault is clicked on and
selected

Select the gridding algorithm -
* MODELING/ SINGLE-SURFACE!/ Click on the Algorithm box

Conformal Gridding - MODELING/CONFORMAL_SURFACE

SINGLE GRID MODIFICATION

Refine a grid - OPERATIONS/ GRID/ REFINE

Smooth a grid - OPERATIONS/ GRID/ SMOOTH

Differentiate a grid - OPERATIONS/ GRID/ DIFFERENTIATE

Blank a grid - OPERATIONS/ GRID/ BLANK

Clip a grid -OPERATIONS/ GRID/ LOGICAL/ Use 1ST or 3rd Operation
Perform grid arithmetic - OPERATIONS/ GRID/ SINGLE-GRID

Tie a grid to data - OPERATIONS/GRID/TIE_GRID_TO_DATA
Chance a grid lattice - OPERATIONS/GRID/MODIFY_GRID_LATTICE
Extract a grid (Peek) - OPERATIONS/GRID/EXTRACT_GRID

Insert a grid (Poke) - OPERATIONS/GRID/INSERT_GRID

MULTIPLE GRID ARITHMETIC/LOGIC

Subtract two grids to create a thickness grid -
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* OPERATIONS/ GRID/ MULTIPLE-GRIDS

Merge two grids -]
 OPERATIONS/ GRID/ Under MULTI-GRIDS, use Operations 1 - 4

MACROS
Run a macro - MACROS/ EXECUTE
Create a macro - MACROS/ CREATE

Edit a macro - Create a macro, then user the text editor of your choice

DIGITIZE

Digitize data, faults, polygons, text - DIGITIZE as needed

DATA POINT ARITHMETIC

Compute values from a grid at arbitrary (well) locations -
* OPERATIONS/ CONTROL POINTS/Interpolate from........ ,

Perform arithmetic on control point z-fields -

OPERATIONS/ C.P./CONTROL-POINT-MATH

SET MANAGEMENT/SET MANIPULATION

Rename a z-field - UTILITIES/ SYSTEM/ MANAGE Z-FIELD NAMES
Delete a set - UTILITIES/ SETS/ DELETE

Copy a set - UTILITIES/ SETS/ COPY

Rename a set - UTILITIES/ SETS/ RENAME

Unlock a set - UTILITIES/ SETS/ UNLOCK

Edit a data set - UTILITIES/ SETS/ EDIT DATA SET

View all subsets of a set -
UTILITIES/SETS/VIEW_CONTENTS_& STATISTICS/ LIST_SUBSETS
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Print all values in a set -
UTILITIES/SETS/VIEW_CONTENTS_ & STATISTICS/ LIST_CONTENTS

OTHER CPS-3 APPLICATIONS

Run the Model Editor - TOOLS/MODEL-EDITOR

Run the Map Editor TOOLS/MAP-EDITOR

Run the Color Palette Editor TOOLS/ COLOR-PALETTE-EDITOR
Run SurfViz - TOOLS/ SURFVIZ

Run the GeoFrame Link - TOOLS/ GEOFRAME-LINK

Run the IESX/CPS Link - in Visualization Catalog under CPS-3

Run the Charisma/CPS Link - from Charisma menu

DATA IMPORT/EXPORT
Import/export ascii files - FILE/ IMPORT and EXPORT
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Schlumberger

Icon Definitions

Stop current process

Zoom in

Reveal all graphics
Unzoom to last zoom
DisplayEnv from Zoom

Select/edit environment
Set map scale

Undo last graphic display
Erase the screen

Refresh display
Basemap menu

Contour

Map layers
Save display as mapset
Record a macro

Stop recording macro

Execute a macro

Unlock a set
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View set statistics
Subset utilities
List/Manage sets

Get x,y coordinates
Measure distance/angle
Quick map

Single surface gridding
2D Profiles

Borehole intersections
Volumetrics

Model editor

Color palette editor
Customize icon bar
Hide icons

GeoFrame Link

GF grid data manager

GF grid library data manager
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LECTURE A for Topic 5
Current Integration Status of CPS-3 in
GeoFrame

Overview

This chapter reviews the nature and extent of data integrati@ P63
within the GeoFramedata base.

In GF4.0, CPS-3 still maintains its own local data store, that subdirectory
known as the CPS-3 DSL, where all CPS-3 binary sets are stored. However,
much of the data in GeoFrame is visible to CPS-3, either directly, or via the
GeoFrame data link, GFLink.
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CPS Local Data Store (dsl) and GeoFrame Storage

Historically, CPS-3has used an internal data management system called the
Storage Manager This internal data store will eventually be replaced by the
GeoFrame Oracledata base, but iBeoFrame theCPS-3internal storage
facility is still in place. Even so, there are soBfeS-3sets which may, at the
user’s option, be stored in tkdoFramedata base at the time of their
creation. In particular,

Data sets may be stored (deoFrameas scatter sets, however, subset
organization is lost.

Fault sets may be stored (geoFramewith subset (fault name)
organization maintained.

Surfacessets may be stored ®@eoFramewith the fault set
association maintained.

Controlling Where Sets are Stored or Retrieved

During Set Creation:

At the time anyCPS-3set is created, the menus give you the choice of
storing the data in either tl@&PSlocal data store or iGeoFrame

During Set Selection

At the time any existin@PS-3set is being selectethe menus show
you the current storage location of all available SeBSlocal data
store orGeoFrame), and allow you to select from either location.

GeoFramedata items are synonymous WP S-3sets, but data items stored
in GeoFramemust now also be identified with the following attributes:

Container name
Container type
Property code

Unit of measurement
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Accessing Data in GeoFrame and IESX - Data Links and
Menus

Binary Data Links for CPS-3

The previous IESX and CHARISMA Links for Seismic Locations and
Interpretation are no longer necessary for CPS-3, since seismic data,
navigation data, and interpretation are now stored directly in the GeoFrame
data base and can be accessed by CPS-3 in other ways. The GeoFrame Link
(GFLink), on the other hand, is still required, and has been expanded and
improved for GF4.0.

How to access specific data types from CPS-3

Here is a brief summary of how selected data classes are accessed from CPS-3
in GF4.0:

2D survey location dataare now accessed via tl&Link and can be posted
with the existing Extended data seismic line posting feature.

3D survey location datais accessed and displayed via Bisplay menu. A
new 3D seismic line posting feature is available.

Horizon interpretation is now seen from the CPS-3 file selection dialogs as
grids in GeoFrame. Use the “Source” set attribute to distinguish actual
interpretation grids from derivative grids. Note that in Modeling Office,
Horizon Modeling has been modified to accept GeoFrame grids directly as
input. In the CPS-3 Main Module, however, GeoFrame interpretation grids
must be Copied to Data sets before using them in Single Surface Gridding.

Fault Segment Interpretationis accessed as Fault Cut Sets fil@FLink .

Fault Boundary Interpretation is seen in the CPS-3 file selection dialogs as
fault boundary sets in GeoFrame, just as before.

Fault Contact Interpretation is seen in the CPS-3 file selection dialogs as
scatter Data sets in GeoFrame.

IESX Cartography, which will not reside in GeoFrame, will be brought into
CPS-3 with a new Culture Loader which will be invoked from the CPS-3
menus and from the Visualization catalog in place of the old IESX Link.This
facility will not be released in 4.0, but in one of the later versions such as 4.01.

Well location data, such as top location, bottom hole locations, and borehole
trajectories are accessed from @IELink, just as before.
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Well markers for specific Horizons are accessed from@#eink, just as
before.

Property summations for specific Zones are accessed froi@fhénk , just
as before.

Tip Loops created by Framework 3D are stored in GeoFrame, but are visible
from CPS-3 a®olygons

All other GeoFrame surfacesscatter sets andfault boundaries can be seen
directly in the CPS-3 file selection dialogs, and, if necessary, can be COPYed
to the CPS-3 dsl, just as before.

Geoshare Links for Cartography

Although aCPS-3 Geosharesender and receiver have been more or less
unavailable iINGF3.5throughGF3.8, a facility exists iInGF3.8to importrp66
and.gf66 files which have been createdfipder, and contain cartographic
information. Use thé&ile > Import > Geoshare Culture menu path to this
facility.

The new menu iterkile/Import_IESX_Cartography is now available and
supersedes the previous IESX Link.
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Geographic Coordinate Systems

Although the decision to store or not store dat@@oFrameis optional, the
use of geographic coordinate systems is Beéry set created in CPS-3
must be associated with a coordinate system which has been defined in
GeoFrame.

Sets are associated with a geographic coordinate system, or with the default
coordinate system at the time of their naming and creation.

If two sets are associated with different coordinate systemRS;3will
automatically perform the numerical conversions required during operations
which use both sets. Specific rules for these conversions are covered in a later

chapter.
V 000 00
Tip: You may load data having any range of cartesian X,Y values into any

GeoFrameproject. As long as you reference the same GeoFrame coordinate
system definition where necessary, the system will not attempt any kind of
conversion. It will simply accept the data as it is.

Rules of the Road for Automatic Coordinate System
Conversion in CPS-3 Sets

Every set inCPS-3is now associated with a particular coordinate system by
virtue of its assigneDisplay or Modeling environment under which it is
created. Here are the basic rules governing how coordinate systems are
initiated or modified under certain common conditions.

Best Practice:  Unless your project requires something different, the recommendation is to use
onecoordinate systenfor all sets in your project.

Note that onlycoordinate systemgwhich includesotation) are
automatically converted i6PS-3 There are no ad hoc facilities for
conversion of eitheunits (feet, meters,...), @omain (time, depth,...).
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e Surfaces

In practice, surfaces cannot be transformed from one coordinate
system to another. However, graphic manifestations of a surface, such
as contours or postings of nodes, can be transformed.

* Reading ASCII data in geographic coordinates

Data with geographic coordinates (degrees, minutes, seconds, or
decimal degrees) will be transformed using the currently active
Display environment.

* Reading ASCII data in x, y coordinates
In this instance, no conversion takes place. The data being loaded takes
on the stamp of the acti@isplay environment.

» Surface Arithmetic and Surface Operations

The environments of all surfaces in the operation must match the
currentModeling environment.

* Gridding:

During gridding, control points and fault traces are transformed to
match the coordinate system of the ackadeling environment.

» Graphic Display:

Any set displayed will be transformed to match the coordinate system
of the currently activ®isplay environment.

e Data Links such as GFLink

Any data moved into CPS-3 via these data links will be automatically
transformed to match the coordinate system of the currently active
Display environment. Note thamits anddomain of the output set is
established by th&eoFrame Display Units not the currently active
CPS-3 Displayenvironment.
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Enhancements in CPS-3 for GeoFrame 4.0

In this technical note, we’ll outline the enhancements added to CPS-3 in
GeoFrame 4.0.

Enhancements in CPS-3 for GF4.0

1 Framework 3D Integrated into Modeling Office (MO)

» provides FW3D and P3D on same canvas
* reverse thrust fault capability added to Framework 3D

» |ITC selection added to Model Editor for communication with Modeling
Office

2 New CPS-3 Menus for Viewing FW3D output

» Display Framework contours including reverse fault contouring
» Display Framework Cross-sections
» Display Framework Allen diagrams

3 Model Editor enhanced with ITC for communication with MO

» surface changes in Modeling Office are seen in the Model Editor session

4 New modeling feature in Single Surface gridding allows conformal
modeling

» uses upper and lower reference surfaces
* uses same algorithm as Horizon Modeling, but without fault framework

5 New surface operation allows “updating” of a grid with a new data
set

» gives user ability to establish radius of influence for the data set

6 New versions of MSEDIT, MSPEEK, and MSPOKE are available and
support rotated grids

7 Grid operations with automatic lattice matching to current
modeling environment

8 New icon added to create display environment from current zoom
window (GF3.8.1)

9 Macro facilities enhanced
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

* can now spawn a system task from a macro and wait (GF3.8)

* can now spawn a background task (GF3.8)

» access to macros from three categories - system, project, user

» can addlescriptionsto macros which are visible during macro selection
» define and assign maccategorieswvhich are displayed during selection
* new “Yes/No” prompt type

» new prompt facility - select from list of options

* prompt titles and prompt strings can now be variables

» can load extended data with existing format

» can define set attributes

