L esson 6: Lithology

Objective: Thisexampleisfor modeling lithology or fluid indicator with interpreted indicators and markers.
XYKB isin a separate file imported Renew Header. Markers are in row based format with Topname column. The
indicators here are ail, gas, and water in sand.

Project Panel:

Start a new project by clicking on the File pull down menu and click New
Click the Next button on the lower |eft.

1. Import indicator log as lithology data

I mport Panel:

Click the pull down list at the top (initially Not Defined), then select L ithology
On the search path panel, type in inddata.txt

Click on the ListFile button, then put a check mark on INDDATA.TXT

Click Preview button, then select As Text

On thefirst column next to Convert button, select Well

On the second column, select Top

On the third column, select Base

On the fourth column, select Type

Click the Convert button

2. Import XYKB asrenew header

Click the pull down list at the top (initially Lithology), then select Renew Header
On the search path panel, typein indxykb.txt

Click on the ListFile button, and put a check mark on INDXYKB.TXT

Click Preview button, then select As Text

On the column next to Convert button, change the fourth column to KB
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| GridstatPro 98.72 [_[5]
File Edit View Format Graph Table Options Teools User Help
Data Import: |Renew Header H
Search Path:lindxykb.txt
all i Files 1 Size Date Time
[~ | DEMOS.TXT 6,986 05-18-99  10:04 N
[ [ INDDATA.TXT 24,982 05-31-99  4:28p
[~ | INDMARK.TXT 22,008 05-31-99 2:21p
v | INDXYKB.TXT 2,198  05-31-99 2:24p Steps:
Project
[~ | README.TXT 362 10-08-98 2:llp > Import
ol
| Variogram
Preview I ] | E GridOption
q N| GridSize
Convert | [well |+] [x KR v| [kB ElN 4| Gridoutput
|WELL |East |North | KB | |
[wl |334634 |999038 [1011 | |
|<<Back [ [w10 [339207 [998489 [949 | |
[wll |335878 |999822 |981 | |
Next>> | [wl2 |338612 |998421 |981 | |
[wl3 |331438 |997860 [1115 | |
|Result | [w14 [332828 [997289 [1111 | |
| w15 [337334 [999037 |976 | |

Project |UNTITLED Data 29 Marker | 0 Matched | 0.000 %

Disk 3773.8 MB Free

i Slallié_! ROE& Y ! 2 15-D0S Frompt i =] Micrazaft PowerPoint-[de...;E;ﬂ GridstatPro 98,72

Click the Convert button
Click the File button, then select Save as
Click OK button

3. Import markersasrow based format

Click the pull down list at the top (initially Renew Header), then select Marker Header
On the search path panel, typein indmark.txt
Click the ListFile button, then put a check mark on INDMARK.TXT
Click the Preview button, then select As Text

On the first column next to Convert button, select Well

On the second column, select Topname
On the third column, select Top

Click the Convert button

Click Yesto Convert Markersto Subsea
Click File button, then select Save as

Put a check mark on Save Marker in Sequence

Click OK button
Click OK to Replace Original Markerfile
Click the Next button on the lower left
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Lesson 6: Lithology

4. Data quality control and remove indicator values > 3 to concentrate on oil, water, and
as

«Q

Data QC Panel:

Select the top box on the right
Click View button, then select 1 Graph

| GridstatPro 98.72 HE R
File Edit View Format Graph Table Options Teools User Help

Datagc B
E N
P F T 2000 , ;
Mo T i i
5000 --------------mm---- e L —
' ' Steps:
Remove > — H i
= L"L”‘;q ; Project
o Import
= : wyod il
= i i > DatagQC
E wHé NHDgMth”L;HLH Variogram
e T w07 40,8, L5 w:]"w%h """"" GridSize
: wyg? i GridOQutput
96raph > BTN,
i w4a i
rwheh HEHUHEEI FIEE
= — ; ;
336000 38000 Looon 42000
Basemap
Data:
All L
Project |UNTITLED Well 29 Trace | 29 Dev | 0 Marker [20 Matched [98.1034 %

H

#san| | G E @AY || BEHs00s Pompt | [ Miciosoft PowerPain: - [de.. [ @l GridstatPro 98,72 GRea asem

Click Format button, then select Text& Symbol
Click View button, then select 4 Graph
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| GridstatPro 98.72 HE R
File Edit View Format Graph Table Options Teools User Help
DataQC .
H ’70 Data Owerwview: 74504 total p
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Pl ihagsss s [waoa
| § 0§ d deimmee 5 [w405
FER000 e g 6 | W4 0 6
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Data: 8 |w408
Harkers Depth A-U e
all L 2

[q2
Project |UNTITLED Wesll 29 Trace 29 Dev 0 HMarker ’E Matched 98.1034 %

H

i Start

mo@&aw v

|j i M5-D0S Prompe

| Microzoft PowerPaint - [de... "ﬁ GridstatPro 98.77

Select the bottom box on the left
Click View button, then select 1 Graph
Click QGraph button, then select Zone Thickness

GR&a e
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| GridstatPro 98.72 HE R
File Edit View Format Graph Table Options Teools User Help

DataQCc ® =
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n Steps:
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Data:
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Project |UNTITLED Wesll 29 Trace| 29 Dev| 0 HMarker EB_Matched 98.1034

3 Start |J ROE& Y |J 2 15-D0S Frompt | =1 Micrazaft PowerPomt-[dB...”;ﬂ GridstatPro 98.72 | GRS 15

-

-

Click QGraph button, then select Dip

Click OK to Search Distance Minimum=1.000, Maximum = 1564.049
Click Graph button, then select Data PDF

Click Remove button, select Outside Range, then change High Cut to 3.500
Click OK button

Click OK to Total Removed Points: 2156

Click Options button, then select Analysis

Put a check mark in front of Fixed PDF Division

Change to number of Fixed PDF Division to 30
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\ GridstatPro 98.7Z =1
File
ﬁat’ﬁ Analysis Options
P F ' Reference Well |w401 Zone Margin |100.000
M o[ Top Iﬁ Bottom Im Interval 1.000
Qutput [ Data Log Scale [ Statistics within zone
/ Fixed PDF Division [30 Dist.PDF Cell| 0.0
Select
Correlation
Remove Shift Tolerance m Dip Aw I? Azimuth Im ::t
Neighbors |3 Min.Data I 30 Ref.l -4842 Max. Repeat Ig et
Changs Qc
Trand ogram
Add [ Vertical  Linear Fit =| 0.0000 +| 0.00000 * Z loption
Size
QGraph Variogram SRR
[ Fix Areal Spacing ’W |4 Directicns E
[ Log Scale [ Fit Nugget | ABS({) [ Selected
<<Back
—Advanced
Next>> Map Cell Ratic [ 1.0 Map Dip to Im Azimuth Im
Moving Window 50.0 | ©Section Zoom Depth Range
Data: Depth Coverage [0.800 Zmax |-3996.00 Zmin |-7688.00
AL L |
Project' ‘Auto 1 Horizonu Close I 1034 %
s [ NG @& 4% || BEus00s Pomp | [@ElMicrasstt PowerPoint - [de... [ GridstatPro 98.72 Rea s

Click Close button
Click View button, then select Reset
Click Graph button, then select Data CDF
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| GridstatPro 98.72 HE R
File Edit View Format Graph Table Options Teools User Help

Datagc ©
E 0
P F T

v e e e e s

Steps:
Project
Import

> DataQcC
Variocgram
GridOption
GridSize
GridOutput

Remove >

CDF

Data (DF

Data:

all L iﬁ
Project |UNTITLED Wesll 29 Trace| 29 Dev| 0 HMarker EB_Matched 98.1034 %

#san| | G E @AY || BEHs00s Pompt | [ Miciosoft PowerPain: - [de.. [ @l GridstatPro 98,72 eRea zoze

H

Click Graph button, then select Markers

Graph some markers to concentrate on some of the zones

Click Options button, then select Markers

Remove the check mark 1 to 15 and 19-20, only marker P,R, S should have check
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| GridstatPro 98.72 HE R
File Edit View Format Graph Table Tools User Help
DataQCc ® GraphPar. ..
E 0 GraphScale. ..
P F T Ancotation...
TraceGraph. ..
¥V e
Qutput >i
Select .
’: Marker Selection
@ Use Marker Nams %“Match Type Tolerance s "
———— aec
8 |— H | 100.00 % |Correlation ||’ 0.0 -
Change 9 |— I | 100.00 % [Correlation |+ 0.0 QcC
10 ] J | 100.00 % |Correlation ! 0.0 cgram
Add 11 [ K | 100.00 % [Correlation g 0.0 Optien
12 [ L 193.1034 % |Correlation |||’ 0.0 Size
- : Output
QGraph 13 ] M ‘ 100.00 = |Correlat:|.on L 0.0
14 [ N | 100.00 % [Correlation |+ 0.0
15 [ 0 | 100.00 % |Correlation |||’ 0.0
<<Back 16 P | 100.00 % |Correlation g 0.0
17 ¥ R | 100.00 % [Correlation |+’ 0.0°7
Next>> 18 ¥ s | 100.00 % [Correlation |+ 0.0
19 [ T 193.1034 % |Correlation g 0.0
Data: 20 [ U 179.3103 % |Correlation |||’ 0.03
All L [
Project' Reference |w401 vi |AutoPiclc >I_| Close I 1034 %
iaﬁlall"J ROE& Y |J 2 15-D0S Frompt | =1 Micrazaft PowerPoint-[de...";ﬂﬁlidstath 98.77 |@;ﬂ@-a 217 FM

Click Close button
Click Graph button, then select Basemap
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| GridstatPro 98.72 HE R
File Edit View Format Graph Table [Options| Tools User Help
Datagc &
N
P F T 7000 ; ;
M T T 5 5
SO000 fmmmmmmmmmmoooes [ _: _____________________ Steps:
= ' ' Project
: wh0d :
= ! IJJHDE,,‘LU[,,:_‘ - > DataQC
2 WHED e o e a2 BTy :
5 w42l w1 410y~ Variogram
;_C.’ H A l:ﬂJLillwalE” q -
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s |- —
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i 42h" . wL}E'—i"'HEE : LIIT=F]
' ® I -
' »* '
Eccam| | ; ;
33k000 36000 4oooo 4e20o0o

Data:

All L

Project |UNTITLED Well 29 Trace | 29 Dev | 0 Marker | 3 Matched [100.000 %

Easting (M)

Basemap

H

#san| | G E @AY || BEHs00s Pompt

| =1 Microsaft PawerPoirt - [de... "ﬁ GridstatPro 98.77 | NE A Fol s T

Click Select button, then select ResetPick
Put a check mark on P on the top left (same as Select>Pick Well)
Click on 8 data points of graph to connect line, W421, W420, W40, W418, 403, 402.
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| GridstatPro 98.72 HE R
File Edit View Format Graph Table Options Teools User Help

Datagc
H [ o
P F T 7000

M T T

BOOQ fomm=m=mmmmmmmmms g mm s mmm e n s
w1 Steps:

Project
Import
whie, 2 - > DataQcC
Variocgram
GridOption
GridSize
GridOutput

Remove >

3000 +

1001000 t t
33000 38000 4oooo 42000

Easting (M)

Morthing (M)
=
=
m
=

Basemap
Data:

all L iﬁ
Project |UNTITLED Wesll 29 Trace 29 Dev 0 Marker | 3 Matched |100.000 %

#san| | G E @AY || BEHs00s Pompt | [ Miciosoft PowerPain: - [de.. [ @l GridstatPro 98,72 mea 2z

H

Click Graph button, then select Markers
Click Graph button, then select FanSection
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| GridstatPro 98.72 HE R
File Edit View Format Graph Table Options Teools User Help
Datagc &
EREK] 5 g 5= 238 3 3 3
E) E) T 3 3 3 3 3
P F T -4500 ; ;
M T B
- -5100 A 1
-5600 A
:
= Project
a 4
= L ' ' ‘ Import
g o e
1 .
= Variogram
-BEO0 . D Ry = GridSize
;—_§M§ GridOutput
e =
-7100 + Rt DR SeEE R
C ==
T B b
-1000 0 1000 cood 3000 4ooa 5000
FanSection
Data:
All L
Project |UNTITLED Well 29 Trace | 29 Dev | 0 Marker | 3 Matched [100.000 %
iaﬁlall"J ROE& Y |J 2 15-D0S Frompt |MicmsoftPowerPoint-[de...";ﬂﬁlidstath W72 |@;ﬂ@-a 224 P

Click Next button at the bottom |eft

5. Variogram and mode fit

Variogram Panel:

Click Points button
Select Top box on theright
Click Curve button, then select 0.4 Fractal
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| GridstatPro 98.72 HE R
File Edit View Format Graph Table Options Teools User Help
rInput — " , , , , " , i i i i i
4o : : : : : : : : -
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L R e R et EE R R EE R
rSelect 7 | | ven . | : i : : |
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£
- ; Steps:
Points ! . . . . p
I . ; ; ; ; Project
o 2o oo P S0 o0
Separation Dirvanza (M) Import
& > Variocgram
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Data: Nug. 0.00
Well Pall" Uarlance Areal Uarlogram
All L

Project |UNTITLED Well 29 Model:0.40 CRa [1.558 CRv

76 Azim | 115 Err [13.416

| =1 Microsaft PawerPoirt - [de... " i GridstatPro 98.72

Asan| [ MO E &4 Y

|j i M5-D0S Prompe

Click the Next button on the bottom left

GridOption Panel:

Change CR-Areato 1.5
Click the Next button on the bottom left

6. Build 3D indicator model by Kriging

GridSize Pandl:

Click View button, then select 1 Graph

Define grid areaand grid size

Click Select button, then select Pick Box

| A 2=

Move cursor to graph to create a box by clicking on left corner and drag down to bottom right corner

Click View button, then select 4 Graph
Change row X, column Inc. to 100.0
Change row Y, column Inc. to 100.0
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Change DZ from 2 to 5 to reduce running time

Change row Z, column Inc. to 5.000

! GridstatPro 98 77 [C[ELX]8
File Edit View Format Graph Table Options Teools User Help

Gridding Size

Reset XYI Hin Max H Inc Reference
b4 338487 .0 340841.1 10| 100.0 |w401
¥ | 1001205.7 | 1003530.3 10 100.0 Markexr
z -5931.0 —-2753 .0 |208C | 5.000 |P—S
Salect }I Total Cealls r 209000 Z=Subssaa Horizon
Data Coverage:
[Map >] | x  336852.0 | 340972.0 [M Hisiefpeit
— Project
¥ 1001888.0 | 1004643.0 |M DZ: — Soft-Data e
Save Pari z -5786.0 -6316.0 [M [ 1.000 | DataQC
Variogram
Sample & GridOopticn
 Match Data Distributiocn . . . >Gridsize
[ Leog-Normal Data i i Gridoutput
<<Back i i
# Kriging s - 22 -
Next>> i » Conditional Simulation

T
o y au coumy
Earinagiin

Data:

All L %l

Project [UNTITLED Well 29 Well Dist 838 Max.Dist 6875 |M

| rofsc .= =] 1l=Ccances =h 4 1=Ttancs ’_
= 4] Glalt”l ﬂ 9 a % :{j E) | | T Miciosaf: v ord I [59] M crasaft Mawedoin: - [de.. I 4 GrickslalPio 98.72 | ‘@'ﬂﬂ@ 1.25PM

Sazemip

Click the Reset Z button
Click File button, then select Save as
Click OK button

Make indicator grid

Click Options button, then select Grid Select
Onthe Trend/Indicator select box, select | ndicator
Click the Close button

Define attribute as lithology

Click Options button, then select Data& Units
On Type select box, select Lithology

Click the Close button

Click Start button

Click Next button on bottom left
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GridOutput Pandl:

Click the View button, then select 1 Graph
Click GGraph button, then select 3D View

i GridstAtPrn 98 77

File Edit View Format Graph Table

GGraph >

\'.l'

Color

-s400
Opticn >

Modify -3b00

Calcul .=

Export >

<<Back 3310¢0

333700
Eazzing

[REEEEEENE

Naxt>>

3d Grid View
lirhalngy

Options Tools

1032000

User

Loo30co

Nor Lhilng

Help

NI Ed |

Steps:
Project
Import
Data@C
Variogram
Gridoption
GridSize
>Gridoutput

4

200

Project |[UNTITLED Well 29 cridy 25
| rofsc .= 1 |

17 |

95 | 3 |[Lithology

i

o || O E EA Y | |[Meisaro 872 BB M5-D0S Monp:

I ‘dizrozoft Mowercint - |dc...|

Click Range button, then select Finest
Click Option button, then select Structure

|[ PN G s53Pm
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i GridstAtPrn 98 77

File Edit View Format Graph Table Options Teools User Help

GGraph >

Range > e .

\'.l'

Color

Opticn > -5300

-Lann
Modify

-5700
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Export >

\\\
C
<<Back 3300

N
339900 _—

1
e Loo30co
L 1032000

3d Grid View
lirhalngy

[REEEEEEEE

Next>> ) ETTETAIN
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Kl LT

Steps:
Project
Import
Data@C
Variogram
Gridoption
GridSize
>Gridoutput

Project [UNTITLED Well 29 ©ridf 25 17| 95 | 3 |Lithology

st || O & £ A Y || Mook Wed- LUTIOT | []M crasaft Pavefain: < [de.. | [l BrivstatPro 98.72

Click the Back button

7. Build 2 conditional simulation realizations for comparison

GridSize Pandl:

Click on Conditional Simulation
Click Options button, then select Gridding Data

Use existing horizon grid

On DataFile select box, select DepthGrid
On AsHorizon select box, select Own DepthGrid
Click Close button

Run two realizations

Click Options button, then select Grid Select
Change number of Gridsto 2

Click Close button

Click Start button

Click OK to Replace Existing Grid

|[E-PENEI G 155PH
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Click Next button at the bottom left

8. Graph results
GridOutput Pandl:

Click the GGraph button, then select 3D View
Select the second box on the right

On the bottom right of grid, select Realization 1
Click GGraph button, then select 3D View
Select to top left box

On the bottom right of grid, select Realization 2
Click GGraph button, then select 3D View

i GridstAtPrn 98 77

NI Ed |

File Edit View Format Graph Table Options Teools User Help
GGraph >i
Rangs >I
L} n
Color }i Ii F
5 i
Opticon >i
Steps:
a 1 Project
ample mm.:..u..w mnn.':nmmw Import
24 grid Uise 34 grad Vias DataQC
Modify i fit Variocgram
Gridoption
calcul .>| Gridsize
>Gridoutput
Export >| .
[<<Back | I
<<Back I :
[
Naxt>> i
2 0L e

Project |[UNTITLED Well 29 cridy 25
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3|Realization

s || O @ &4 Y

| /[ GridstalPro 98.72 HBMI-D0S Morp:

I ‘dizrozoft Mowercint

|G s pm
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