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Creating a New Project

To start a new project, follow the steps:

Select New Project from the File menu. A Save warning of a previous project may appear. If
no project is active, ignore the message and press No.

A new Display Window appears with black background color.
Select Save Project from the File menu.
When the Save Project As dialog box appears, specify the name and location of the project.

Now you are ready to start the first step of building a 3D geological model, which is Data

Import as explained in the next section.

Main Steps to Building a New Static Model

When starting a new project, Petrel organizes the input data in the Input pane. The

following steps are required to build a 3D geological model of a petroleum reservoir:

1
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4.
S.
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10.
11.
12.

Data Import
Input Data Editing

. Well Correlation

Fault Modeling
Pillar Gridding

. Vertical Layering
. Geometrical Property Modeling

Upscaling in the Vertical Direction-Well Logs Upscaling
Facies Modeling

Petrophysical Modeling

Defining Fluid Contacts

Volume calculations
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Data Import

The following table displays the different types of input data required for Petrel along
with their formats and types.

Data Format Type

1. Well Data

a. Well Headers Well heads (*.*) Well

b. Well Deviations Well Path/deviation (ASCII) (*.*) Well

c. Well Logs Well Logs (LAS 3.0) (*.las) Well
2. Well Tops Petrel Well Tops (ASCII) (*.*) Well Tops
3. 3D Seismic Data General lines/points (ASCII) (*.*) Lines
4. Fault Data

a. Fault Polygons Zmap+ lines (ASCII) (*.*) Lines

b. Fault Sticks Zmap+ lines (ASCII) (*.*) Lines
5. Isochore Data Zmap+ grid (ASCII) (*.*) Surface
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1. Well Data
Wells and well data (trajectory and associated logs) can be exported from Petrel in the following
formats:

Well heads, ASCII (well positions).

Deviation file, ASCII (trace).

LAS 3.0 file with well logs (logs).

Import Well Data

Petrel handles two types of well data: well tops (points) and well trajectories with or without
logs. When importing well data in the supported well formats, Petrel automatically saves the data
in appropriate folders and sub-folders in the panes in Petrel. The general workflow for importing
well data into Petrel is:

1. Import of well heads.
2. Insert well path/deviation data.
3. Add logs to the wells.
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Well data includes three categories of data as will be discussed next:

1. Well Headers (Well Location Map)

Petrel has a format for reading well head information (multiple well positions). This
can be used to apply collar coordinates and KB values for all wells simultaneously before
importing deviation data and well logs. This is a simple format and the user can define in
which column the different data types will be located. The data includes Well Name, X-
Cord, Y-Cord, Kelly Bushing (KB), Top Depth, Bottom Depth, and Symbol of each well
as shown in Fig. 4.1.

B WellHeader - Notepad Q@E|

File Edit Format ‘iew Help

# Petrel well head e
WVEEZION 1

EEGI HEADEE.

Marme

T

el symbiol

surface X

surface T

EE

TD (MD)

Cost

spud date

Operator

TWT auto

Max zone

EMD HEATEE.

"AIOTME 45697006 672712410 2247 999 "NITLL" " -1452.01 -958%
"ATSTM I 45664506 6731579730 1HEE 999 "NIILL" " -1704 20 -95%
"BE"M3 45774684 6TET022.61 0 2206 -BH% 'DIUILL M -17RZ2.ER -959
"ATETM™ 3 45651041 6734012020 2053 999 "NTILL" " -1710.53 -95%
"RAUM I AS4T2T7 66 6TRS559.45 0 2930 -99% '"NULL""™ -1653.38 -959
"O2"M15 0 45463500 6787607 120 2284 -99% "NIILL" " -1825.00 -999
"4 M15 0 454640 19 6736210630 2298 -99% "NIILL" " -1723.14 -999

Fig. 4.1: The well headers data file open in a Notepad window
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Well attribute description

e *Well Symbol - The type of well. This attribute is a label for the well symbol (discrete
attribute).

e *Surface X - The X location (in project units) of the well at the well head (continuous).

e *Surface Y - The Y location (in project units) of the well at the well head (continuous
attribute).

e * Kelly Bushing (KB) - The Z value (in project units) of the Kelly Bushing (continuous
attribute).

e *TD (TVD) - The vertical depth value (in project units) of the last point in the well
(continuous attribute).

e *TD (MD) - The measured depth value (in project units) of the last point in the well
(continuous attribute).

e UWI - The Unique well identifier (string attribute).

e Max Inc - The value of the highest inclination from vertical (in project units) in the well
path (continuous).

e Cost - The cost of the well (string).

e Spud Date - The date the well was spudded (date attribute).

Operator - The name of the organization operating the well.

The attributes proceeded by an asterisk (*) are required fields, the other attributes are non-
mandatory and can be ignored if desired.
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How to import a well head file

Chapter 04 — Data Import

The import dialog for well header files allows the import of an unrestricted amount of
attributes for each well. Attributes can be of several types including string, continuous, discrete

and date.

1. Go to the Insert pull down menu and select New Well Folder.

2. Right-click on Wells Folder, then select Import (on Selection)...

3. Select Well Heads (*.*) as files of type and click Open.

Import file

Look ir: | ) well Header

v O % m

WellHzader

&

My Recent
Dacuments

My Documents

G

My

[y

omputer

|WellHeader v |

[ Open ]

Files of type: |W’el| heads [*.7) hd |

[ Cancel l

File name:

Fn Metwork,
File example/description:

[]0pen as read-only

# Petrel well haad
VERSION 1

BEGIM HEADER.
Marme

LIWT

‘Well svrbol

|

|

Fig. 4.2: The Import File form
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4. Click OK for all.

%5 Import well head: WellHeader

) () i

Column # z 3 4 5 6
Attribute Ul | wellsymbol | Sufacer | Suface | KB
Attribute name | LWl el zpmbol Surface ¥ Surface KB
Attribute type Teut Dizcrete Continuouz | Continuouz | Contin
Uinit rieter rieter mete
A3 >

Undefined value:

Depth

Tirme

Date

(%) Use current window's settings
() Custom date Format:

[] []

Header info (first 30 lines):

E &

Line 1: # Petrel well head
Line 2: VERIION 1

S |

|02

)

|w/ K For all | [\/ (a4 ] [}( Cancel ]

Fig. 4.3: The Import Well Heads form
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To display the wells in a 3D window, make sure that a 3D window is active. The check to the
left of the Wells folder toggles the display of the wells in the 3D window. Once you check the
Wells folder, the wells will be displayed as vertical sticks in the 3D window as shown in Fig.
4.4,

£3 Petrel 2007.1 - [New: project - Import data] - [3D.window 1 [Any]]

Eile Edit Wew Insert Project Tools Window Help - 8 X
N Al Ffey 2@ ARG OHDs =By e [ 1S~ -
i [ Input - 3 X

A
ok v Wells

EREE

A&

IET I T e

i ' pracesses - 1 x

# Input

f_; Import data
Stratigraphic modeling
Geophysics
Structural modeling
Property modeling
Upscaling
Fracture network modeling
¥ell engineering
Simulation
Utilities
Plugins

O A

| Frr @ TEw. 3w

Fig. 4.4: The wells displayed in a 3D window
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The settings of the wells may be changed by:

1. Right-clicking on the Wells folder and selecting Settings...

2. The Settings for Wells form appears as shown in Fig.4.5. Make sure that the Style tab is
active.

3. On the Path tab, change the Pipe width to a number different than the default number; say
100.

3

L5 Settings for "Wells®

t i Time | Thickness | Report || Make logs
# stvle |ﬂ Info |[HJ sStatistics | [ colors | < analvsis | Operations

D) &) o)

A, Path ||§ Track @ Error cone

Shiow Calor: | As well v|
Line type: ey Fipe w |
§ Fipe width: 100 | @

Fig. 4.5: The Settings for 'Wells' form on Path tab
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The settings of the well attribute may be changed by:

1. Right-click on the Wells attribute and selecting Settings...

.4 Inpuk - I X
= %_k,;, [ wells
B cobalweliogr
+@+ Global comoladions
i} Global obrerved dadfa
Y. v TR,
(= Weak Fitars [,_‘? Settings...
CF Laved raarchy
o [] wellDew

Fig. 4.6: Se?tings of Well attribute

% Shiowa color bable settings. ..

2. Now click the Symbols tab, change the Font size to a number different than the default
number: say 400. Similarly, change the Symbol size to a number different than the default
number; say 300,

%5 Settings for "Well attributes®

F style |ﬁ Infa ||[if] Statistics D Colors | %, Analysis
- Symbols |
well label
Show I Font size: | 400 - | [ zo
Calar: | As we ~ |
Positian: | Top s |
=>|| |
Offset with MO units? |
whell symbol
Shiows I Symbal size: | 300 I ‘V|
Zolar: A well ) |
Position: | Top 4 |
=»|| |
Offset with MO units? |
l-a/ Apply ] [-a/’ QK ] [}( Cancel

Fig. 4.7: The Settings for Well Attribute Form
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£3 Petrel 2007.1 - [New project - Import data] - [3D. window 1 [Any]]

E File Edit ‘Wiew Insert Project Tools  window  Help -3 X
P M T KD ey @A RE  OH DS
: [ Input -~ 1 X
= -’1"14; ¥ wells L
Givbal well ogs
Gidal compiedions
Global ohrerved dafa
V| Wal affvibufes
Wk fiffars
Saved searches
¥ A10
¥ AlS
v| BS
@ v ale
W
W
v

W

ee¥FER

i 'l processes > 0 X

»

Input

}_, Import data
Stratigraphic modeling
Geophysics

Structural modeling
Property modeling
Upscaling

Fracture network modeling
Well engineering

LR S R A 4

Simulation
Utilities
Plugins

LR A <

BN ENETN TN

[]].::

Fig.4.8: The wells displayed in a 3D window after changing the Settings

Now play with it to get yourself familiar to using this functionality in Petrel.
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Note:

If we try to change the data of well headers, for example delete "R" from "HEADER", Petrel
cannot read the data.

I WellHeader - Notepad
File Edit Format Wiew Help

# Petrel well head 5
VERSION 1

BEGIN HEADER.

Mame

AT

el symbol

Surface 3

Surface ¥

KB

TD (D)

Cost

Spud date =
Operator

TWT auto

Ilax zone

"ALOTM™3 45697306 6782712410 2247 -9%% "INULL" "™ -1452.01 -3%9%
"ALSM™3 45664506 6781573730 1988 -9%% '"INULL" "™ -1704.90 -3%%
BB M3 45774634 6787052610 2206 -59% 'MNULL" ™ -1782.88 -39%

"ALE"™ 3 45651041 6784012020 2053 -3%% "NULL" " -1710.53 -93%
BRI 45672766 6785559450 2330 -3%% "IJULL" " -1653.38 -399

"C2U 1S 45463500 6787607120 2284 -5%% "NULL" " -1825.00 -95%
"CA4T 1S 454640019 6786210630 2288 -5R% "INULL" " -1728.14 -35%

Fig4.9: Changing the well heads data file

To make Petrel read the data we must write number of header lines, in this case the number is
II16II.

%5 Import well head: WellHeader. txt

) [ ks

Column # 1 z 3 4 5
Attribute Mame | Uw! | ‘Wellsmbol | Suface | Suface
Attribute name | Mame 1wl Well symbol Surface ¥ Surface v
Attribute type Text Test Discrete Continuous | Continuc
Unit meker meker
£ | >

I Mumber af header lines:

IUndefined value: E:E

Fig4.10: The Import well heads form after change well header data
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How to Insert a New well header

1. A new well can also be created by clicking with the right mouse button on the well folder or
a sub folder inside the well folder, and select Create New Well from the pull down menu. Or
use the Insert menu command and choose New well.

2. When creating a new well a dialog will appear as shown in Fig.4.11 asking for name,
coordinates, KB value and well symbol. Trace and length of trace (vertical) may be defined.
The input figures may be converted to project units if different. Enter desired information
and click OK. These specifications may be changed later from the Settings window of the
well or by using the Well Manager tool.

%% Create new well |

Marne;

wi'ell syvrmbal: A (1) Undefined L3

»
w'ell head
Ve (0

KB walue: 1]

,é, Trace
[ ] specify wertical trace H

Top MD:

Botkorn MO
3 Units

[ ] Convert dialog input to project units

w4 unik;

Z unik:

[w’"OK ] ’;-{' Cancel ]

Fig. 4.11: The Create new well form
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b. Well Path/Deviation

Import of well path/deviation data is the second step in the well import process. The deviation
file can be imported well by well, for several wells together or for multiple wells in one file.

The deviation file should be in ASCII format with the data organized in columns. Data can
be of several types:
= Measured depth, inclination, azimuth.
= True vertical depth, X-offset, Y-offset (MD optional).
= True vertical depth, X, Y (MD optional).
= X, Y, Z(MD optional).

The well’s path is sliced into a number of points more enough to represent its deviation. For
each point, the following data is needed: MD, X, Y, Z, TVD, DX, DY, AZIM, INCL, and DLS.

I A16 - Notepad CEX

Fila Edit Format Yiew Help

# WELL TR ACE FROM PETREL e
# WELL INAME: Al6

# WELL HEAD X-COCRDINATE: 456510.40550000

# WELL HEAD Y-COORDINATE: 6784012.02000000

# WELLEEB 0.00000000

# WELL TYPE: OIL

# MD AMWD TWVD ARE REFERENCED (=0) AT KB AND INCREASE DOWNW'!ARDS

# ANGLES AFE GIVEDN I DEGREES

D X T Z VD DX DY AZTN IICL DL3

1805.4538540 456510.40550 6784012.0200 -1805.453854 1805.4538540 0.0000000000 0.0000000000 £.7193660000 47.575245000 0.0000000000
1805.6062540 456510.41866 67840121317 -1805.556664 1805.556663% 0.0131623385 0.1117257001 £.7186570000 47576662000 0.2663530809
1805.7585540 456510.43181 6784012.2434 -1805.659405 1805.6534052 0.0263140857 02233734453 67172400000 47577434000 0.2678466439
1305.9109540 456510.44497 £784012.3551 -1805.762212 18057622122 0.0394713060 03351083118 6.7158210000 47 578327000 0.2679557735
1806.0632540 456510.45812 6784012.4668 -1805.864950 1805.8649502 0.0526184899 04467656743 67144040000 47.572160000 0.2679595649
1806.2156540 456510.47127 6784012.5785 -1805.967754 1805.9677540 0.0657711164 0.5584981609 £.7129860000 47.572953000 026792602206
1806.3679540 456510.48441 6734012.6%02 -1306.07048% 1806.0704387 0.0782125236 0.6701591397 £.71156380000 47580825000 0.2673632302
1806.5203540 456510.49756 67840128019 -1806.173289 1806, 1732892 0.0320553686 0.7818952436 £.7101500000 47 581658000 0.2673651376
1806.6726540 456510.51070 £784012.9136 -1806.276021 1806.2760207 0.1051261986 0.8935598377 6. 7087330000 47582430000 0.2679670751
hS »

Fig. 4.12: The well (A16) deviations data file open in a Notepad window
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How to import a Well Deviations file

To insert well deviations to the project:
Right-click on the Wells folder, then select Import (on Selection)....
2. Select Well path/deviation (ASCII)(*.*) from the Files of type combo box. In the File

name combo box, type *.dev and press Open for the deviation wells to be listed. Select all
files, and then press Open. And Click Ok.

=

Import file E]

Lok in; | 129 Wells Deviations

(Conjectar wels:
i (L optimized wells
My Recent (L Other wells
Documents | (L3 Producer well

&

4
- (o) Proposed wells c5
|_ (=) Uncertainty Madel G
Desktop 'E‘ )
|| A i
'] A6
My Documents :_

-3
My Camputer
File name: |"a" AT TR AR AT T e v| [ Open ]
"‘j} Files of type: \Well path/deviation [ASCII) ) v] [ cancel |
hdy NEt-work [ Open as read-only

File example/description:

Maote: Well deviation/shape of well (well trace) can be
defined From many different farmats, wWhat is described
below is just an exarmple: B
# WELL TRACE FROM PETREL

# WELL MAME: A10

# WELL HEAD ®-COORDINATE: 4560979.06

< |

||

| ™

Fig. 4.13: The Import File form
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L3 Match filename and well

L
File File name Well trace M
19 EB& B-6
20 | cC C
21 1 C1
22 [C2 C2
23 (3 C3
24 [C4 C4
25 L5 C5
26 LCE CE
27 C7 C7
28 d d
29 | Proposed 1 Proposed 1 »
bt
o K | |;.{ Cancel |

Fig. 4.14: The Match Filename and Well form
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3. When the Import Well Path/Deviation window pops up, click the Input data tab. Check
the TVD, X, Y radio button and specify column numbers of the MD, X, Y, and TVD as
shown in Fig. 4.15. Click OK for all. The wells with their deviations are displayed in the 3D

Display Window as shown in Fig.4.16.

Be Inputdata  |&7 Settings | & Units

General hinks: ﬂ

Column input data

S MDD exists ———
(%) MD, INCL, AZIM an File Mo |1 ﬂ
[1 Linear smoothing IMCL: |9
() TVD, D, DY s AZIM:|B
Om sy e —
DA

MO and TVD elevation reference
(%) Kelly bushing (EE)
() Mean sea level (MSL)

) Other: I:I

\Wrapping
. Howw many numbers =
I:l Lines wrapped per well point: I:I ﬂ
Mull walue
[] mULL walue exists on File: I:I
MD walues

Skip MD values equal ko or smaller than previous MO,

Header info {first 200 lines): |F"|:|r|:n:|se.-l:| 1 - Proposed 1
Line 1: # WELL TRACE FROM PETREL -
Line Z2: # WELL MNAME: Prop—
Line 3: # WELL HEAD X-COORDIMNATE: 456C
Line 4: # WELL HEAD Y-COORDINALTE: 6575t

~
< | >

[V’OKFDraII][v’OK ][}{'Cancel ]

Fig. 4.15: The Import Well Path / Deviation form
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£3 Petrel 2007.1 - [New project - Import data] - [3D window 1 [Any]]

File Edt Wiew Insert Project Tools ‘Window Help

i [ Input - 1 X

= 4, [v] wells

1 B (e S

i U processes -~ 1 X

# Input

L Import data
Stratigraphic modeling
Geophysics
Structural modeling
Property modeling
Upscaling
Fracture network modeling
Well engineering
imulation
¥ Utilities
¥ Plugins

LA A SO R I S

S T E T T
Action perfarmed OK

Pfis ke F iy nd IR RE GEHSS

B i [y 1D

-8 X

et

7

¥ A

Gl

£3 Match filename and well E

U

Fig. 4.16: The Wells with their deviations displayed in a 3D window

File File name
Propose

a

A10

A15

A1R

A1

A2

A-3

h

O 0 = N R W M e

Well trace

Create new well |

A

~

W

[-w“‘” (04 l [}( Cancel

]

Fig4.17: window of well name changed
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Note: If the name of well changed, for example rename (Proposed 1) to (Propose), it will shows
new option (Create new well), then choose (Proposed 1).
The settings of the wells may be changed by:

1. Right-clicking on the Wells folder and selecting Settings...
2. From Error cone tab, activate Show and change the options. And press OKk.

£5 Settings for ‘Wells’

¢t Time | Thickness | Report | Make logs

k3

Fostyle @ info |[HJ Statistics | ] Colors |« [ Operations

2

A path | [§ Track |@ Errorcone

Calor: Whike 2l 7 |

Material: Metal w

Transparency: S0% £

Fig. 4.18: The Settings for 'Wells' form on error cone tab

3 Petrel 2007.1 - [New project - Import data] - [3D window 3 [Any]] [=[i=11E3]
File Edt View Insert Project Tools  Window  Help
PG S 0 g K LT ey @ A A RE GE S r|BEr

: [ Input - 3 X

v 2 Lo
v
| c5
V| c6
v
Xf vl B1
¥ v 82
@ v B4
Xt cl
oM
O [¥] Proposed 1
AV a1
AV az
AV oA
A v a1
A e
A .
L4 Input [4F) Models [ Res... |27 Tem. . |

i U Processes -~ 3 X

[Bl= i,

¥ =&

A Input
* Import data

¥ Stratigraphic modeling

Geophysics

Structural modeling

Property modeling

Upscaling

Fracture network modeling

well engineering

Simulation

utilities

¥ Plugins

TR

«

D pro.., B Cases | 5 War.., [ Win... |

Fig. 4.19: The Wells shown with Error cone
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c. Well Logs

The last piece of well data is well logs. Well logs are read into Petrel in a specific LAS format
(both LAS 2.0/3.0 formats are currently supported) as shown in Fig. 4.20.

I A15 - Notepad =3

File Edit Farmat Yiew Help

# LAS format log file from PETEEL o
# Project units are specified as depth units

~Wersion mformatien

VERS 20
WERAP. NO:
~Well

STRT m  1808.8947000
STOP . 20843547000 :
STEP .m  0.50000000

NULL -599 250000 -

COMP CCOMPANY

WELL. Al5 WELL

FLD. . FIELD

LOC cLOCATION

SRVC. SERVICE COMPANY

DATE. Wednesday, August 19 2009 023638 DATE

FROV - PROVINCE

WL 6b5a0Ta%-695c-4340-b3b3-e524c61da85  UNIQUE WELL I
APL D APTNUMBER

~Curve

DEPT m : DEPTH

Scaleloglinkedto "WellTops 'BSYV'S3TVD' m : Scale log linked to "Well Tops'V'BR"35TVD'
CALIPER in - CALIPER

NG. (NG

Trueverticalthickness1 .m : True vertical thickness 1
Truestrahgraphicthuckness1 .m : True strabgraphic thickness 1
DCVelocitylog mis :DC Velocity log

DCTimelog .ms DC Time log
Tmel ms :Time 1
Zoneloghnlredto WelTops' . : Zone log linked to "Well Tops'
NetGross . : NetGross

Facies . : Facies

Flumalfacies . Flusnal facies
Timestratigraphy Timestratigraphy
Porosity .m3im3 : Porosity
Garmnma .gAPT Garmma

Pern D : Perm

DEPTH m DEPTH
~Parameter

~ Ao

1808.8547000 1808 8546532 7.0000000000 -555.250000 18088605619 1808.8574215 -892.250000
1809.3547000 18092253418 7.0000000000 1.0000000000 1809.1622314 18081551514 -999.250000
130983847000 18095559082 7.0000000000 1.0000000000 1208 4632568 1809 4527588 2202.205322:
18103547000 1809 8865967 7.0000000000 1.0000000000 1809.7644043 18057502441 22022055664 »
< >

Fig. 4.20: The LAS format log file from Petrel displayed in a
Notepad window
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How to import a well log file

To insert well log to the project:
1. Right-click on the Wells folder, then select Import (on Selection)....
2. Select Well Log (LAS 3.0)(*.1as) from the Files of type combo box
Select all files, then press Open and Press Ok.

Import file

Look in: |L'f)WeII Logs V| Q 7 il sl

() Injectar Wells
it (L2 Optimized Wells
My Recent L3 Ckher wells
Documents |25 Producer wells

= IC)Proposed Well
H |_f i [C5) UncertaintyMods!

Desktop

)

My Documents

=3

My Computer
File name: |"A-3.Ias""b.|as""B‘I.Ias""B2.Ias""B4.Ias""BS v| [ Open ]
L Files of type: |W’ell logs [L&S 3.0) [* las] 3 | [ Cancel ]
by Netlwmk [] Open as read-only

File example/description:

Maoke: The LAS 3.0 file loader is also able ko load A
LAS 2.0 formatted files, Currently the supported 3
LAS 3.0 sections and data are: B

~Yersion section
VERS. 3.0 1CWLS Log ASCIT Standard - YERSION 3.0

Fig. 4.21: The Import File form
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3. You can choose which Log you want to display it, and press OK for all.

EIBX

% Import well logs

Ba DisfLas Input Data

File path: | C:\Documents and Settings|00002053C ProjectiPetrel 2007 Data and Project|Data\Wel Lo

Common start depth:
i start depth:

Defined welllog:

1470,0033 | m

1470,0032 | m

Unselect all

Cammon stop depth;
Maic stop depth:

Undefined well log:

3728.0576 | m

37280577 | m

Unselect all

Defined vell log

Log Load Logname Propertytemplate  Global well log (IEI:I‘:) (PL;':;I) Description
1 CALIPER Calper | Cestenew | in | CALIPER
Undefined wel log
Unit Unit .

Log Load Logname Propertytemplate Global well log (File)  (Petrel) Description
1 DCTimelog General Createrew | ms ms DC Time log

2 DCYelocitd General mismis DC Velocity log

3 Time General Cieaterew | ms ms Time 1

[vorforal] [v ok ] [Xcaneel |

Fig. 4.22: The Import well logs form

%5 Petrel 2007.1 - [New project - Import data] - [3D window 1 [Any]]

File Edit Wiew Insert Project Tools ‘Window Help -8 X
! b 5a 31 X Ef‘!iﬂnv T d B ARE  F S B3 - |-
{ (3 Input > 1 X

= 4 o [ S

=B ] Gobal welllogs

d] ] cerTH

B [ Facies

= [ Auvialfacies

Y ¥ Gamms

K [ Perm

D [v] Forosity

Wl ] oCTimelog

4 [ pevelncitylag

NG

Iﬁ] MNetGross

14 [ Sealeloginkedtay ™
< >
. [Fw o hkr [EFT
i 2 Processes > 3 X
2 Input

% Import data
Stratigraphic modeling
Geophysics

Structural modeling
Property modeling
Upscaling

Fracture network modeling
well engineering
simulation

Utilities

DRI I O S S

Plugins

action performed OK

Fig. 4.23: Caliper, Fluvial facies, Gamma and Porosity
logs displayed in a 3D window
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Well Data Management

The well manager is a tool that collects all the information associated with each wellbore and
presents it in a user-friendly spreadsheet format. Each well in the project is represented as a row,
with all associated attributes listed as columns. Most of the fields are editable, allowing copy and
paste actions from other spreadsheets.

How to use a Well Manager tool

1. Right-click on the Wells folder, then select Well Manager ...

2. Well manager will appear as shown in Fig.4.24. There is a Show button option is quite
important as it will limit the amount of data shown at any time in the Well Manager. There is
a Show button at the top of the manager which has drop-down menu of view options. The
selected (checked) attributes will show in the Well Manager

%5 Well manager Q@E|

Folder filker 4“* “iellst hd * Sho [=] el el [5 [g
Defaul attributes =
= Name Folder Well symbol User attributes Su

1 [ |awm el oil Shectetios

2 [] |Als “wells' ail welllog

3 JE‘.: .i188 x:::i' 78:: wiell completions

5 [] |B9 “wiells' il 456727 .66

6 D_ c2 wells' Injection water 454635.00

7 D_ cd “wfells! Injection water 454640.19

8 [] |C5 el Injection water 453503.72

9 D_ CE wfells! Injection water 451503.84

10 [] |c3 el Injection water 456244.15

11 [] |8l “wells' Gas 45732481

12 [] B2 el Abandoned oil 45300313

13 [] |B4 “wells' il 457617.89

14 [] |0 “wiells' Gas 453062.20

15 D_ c7 wells' Froposed 452119.18

16 D_ Propozed 1 “wells' Propozed 456002 62

17 [] |ad “wells' Undefined 455918.41

18 ] [E20 R el Undefined 455918.41

19 [ |a3 “wiells' Undefined 455918.41

20 [ |A1 “wells' Undefined 452905.03 3
< »
:s;?rl:il Eg?%ﬁ;;ﬁgﬁts Move logs and completions [e/»ﬂpplv ] [n/ a4 ] [)( Cancel ]

Fig. 4.24: Well manager form with Show button
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2. Well Tops

Well tops are markers that define the crossing of a well with a horizon or a fault. The well tops
data includes: X, Y, Depth, Time, Type, Horizon Name, Well Name, Symbol, Measured Depth,
Pick Name, Interpreter, Dip Angle, and Dip Azimuth of each well as shown in Fig. 4.25.

I Well tops - Notepad
File Edit Format View Help

#retrel well Tops ~
VERSION 1

BEGIM HEADER

REAL x

REAL ¥

REAL Depth

REAL Time

STRING Type

STRING Horizon Name
STRING well Mame
STRING Symbol

REAL Measured Depth
STRING Pick Mame
STRING Interpreter

REAL Dip An

REAL Dip Azimuth

END HEADER

457920.31 6784738.68 -1783.84 -170L.53 HORIZOW "Base Cretaceous” "B4" Unknown 2068.47 " -999  -055
457746.94 6787092.61 -1886.76 -999 HORIZON "Base Cretaceous" "BB" Unknown 1886.76 "" -995  -999
456719.08 6785550.13 -1836.19 -1740.00 HORIZOM "Base Cretaceous’ "B9" Unknown 1836.67 " -G90 -850
453078.12 6786788.35 -1996,92 -1894.14 HORIZOM "Base Cretaceous’ "C1" Unknown 2003.34 " -G90 -850
454686, 86 6787607.12 -1977.81 -1878.58 HORIZOM "Base Cretaceous” "C2" Unknown 1998.67 " -G90 -850
456306.68 6788724.75 -1989.68 -1883.587 HORIZON "Base Cretaceous’ "C3" Unknown 2004.28 " 88.86 -54.68
4546583, 38 6786210.63 -1965.23 -1859.14 HORIZOM "Base Cretaceous’ "C4" Unknown 1980.43 " 88,23 -70.43
453511.61 6783001.80 -1916.14 -1813.11 HORIZOM "Base Cretaceous’ "C5" Unknown 1518.01 " -G90 -850
451500.88 6781788.24 -2000.51 -1872.79 HORIZOM "Base Cretaceous’ "C6" Unknown 2000.58 " -G90 -850
452234, 66 6784852.47 -2000.56 -1877.20 HORIZON "Base Cretaceous” "C7" Unknown 2029.42 " -999  -0599
458424.15 6785838.01 -1812.87 -1731.57 HORIZOM "Base Cretaceous’ "B2" Unknown 2012.63 " 87.26 B.82
456510.41 6784012.02 -1805.45 -999 HORIZON "Base Cretaceous" "alé" Unknown 1805.45 " -999  -099
456654.659 6781527.76 -1855.49 -999 HORIZON "Base Cretaceous" "alS" Unknown 1879.35 " -999  -099
457215.45 6782674.5% -1766,94 -1670.80 HORIZOW "Base Cretaceous” "Al0" Unknown 1858,55 "" 88.43 14.10
452257.45 6784852.47 -2031.64 -1892.78 HORIZOM "Top Tarbert" "C7" unknown 2067.96 "" 87.15 -49,460
451406, 03 6781788.24 -2092.71 -1931.60 HORIZOM "Top Tarbert" "C6" unknown 2092,97 "" -G90 -959

Fig. 4.25: Well tops data file open in a Notepad window
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How to import a well Tops file

To insert well Tops to the project:

=

then select Import (on Selection)...

from the Files of type combo box.

Click the Insert menu command and choose New Well Tops.
A new Well Tops folder will be added, then Right-click on this item,

Chapter 04 — Data Import

The Import File form appears as shown in Fig. 4.26. Select Petrel Well Tops (ASCII) (*.*)

Import file EIE|

-3 m,

Loaok in: | I3 Well Tops

My Recent
Documents

\\..

My Documents

-
s
My Computer
)
by Metwork,
File exampledescription:

File name:

Files of type:

# Petrel Well Tops

# Lines starting with # are comments
VERSION 2

BEGIN HEADER:

ks

ke

<

e

o

"Uncertainty Well Tops.dat" "welTops.dat"

Petrel well tops [ASCI] (7.7
[ Open as read-anly

e

e

Fig. 4.26: The Import File form

4. Specify location and name of the well tops data file and press the Open button.
5. The Import Petrel Well Tops: Well Tops appears as shown in Fig. 4.27. Press Ok for All
and then press OK to close the information window.
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-5 Import petrel well tops: WellTops. dat .

7
Colunn # 1 2 3 4 5
Attribute % | ¥ | z | TWT picked | TWT auto |
Attribute name | = b = TWT picked TWwW'T auto
Attribute type Continuou | Continuou | Continuou | Continuous | Continuou |
Unit meter | meter | meter | milisecond | millisecond |
< >
Undefined walue: -999
Depth
Megate 7 values
Time
Date
| £
"2 |
Header info (first 30 lines):
Line 1: # Petrel Well Tops ~
Line 2: WERSICN =2 »
[@’ OKForaII] [@OK ] [}( Cancel ]

Fig. 4.27: The Import Petrel Well Tops: Well Tops form

£3 Petrel 2007.1 - [New project - Import data] - [3D window 1 [Any]]

Eile Edit View Insert

£y

* —'J@‘h Wells
#3% ] well tops 1
Cag e Fiters

Project

B Aany

E/Processes - 1 X

£ Input

L Import data
Stratigraphic modeling
Geophysics

Structural modeling
Property modeling
Upscaling

Fracture network modeling
well engineering
Simulation

Utilities

Plugins

O A K e

Tools  Window Help

B ARE  GH D

=B~

Fig. 4.28: Well Tops displayed in a 3D window
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The settings of the wells may be changed by:

1. Right-clicking on the Well tops folder and selecting Settings...

2. The Settings for Well tops form appears as shown in Fig.4.29. Make sure that the Style tab
IS active.

3. On the Common tab, change the Size to a number different than the default number; say
200.

4. On the Number annotation, change the Font to a number different than the default number;
say 200.

L% Settings for "Well tops 1" E]

%, Analysis

F style @ Info | & settings |[H] Statistics
[] Filker visible wells

%? Carmman |Q Depth

Colar: | As attribute W |
Symbaol; %SD sphere w |
f size: 200 v|
Material: | Plastic w |
Transparency: | Mone w |

Cwverposk E

Mumber annotation

- C.:.I.:.r:|.ﬁ.s poinks W
L=
B I Fonk: | EDDI V||:| 2D

[a/.ﬁ.pply ] [JOK ] [){ Cancel ]

Fig.4.29:Setting for well tops 1
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Now, as an exercise, hide the well logs and display well tops. Well tops might not be shown
clearly, you may need to change the settings of the well tops as you did before in the well
headers. Again, try to familiarize yourself to playing with other factors because things will get
harder as you proceed. If you set the settings for well tops correctly, you are supposed to get
something like Fig. 4.30 for well tops.

£3 Petrel 2007.1 - [00000 - Import data] - [3D window 1 [Any]]

i File Edit Yiew Insert Project Tools Window Help -8 X
s s Bley c@2NBAREB OB xEx e [ S

¢ 3 Input -~ 3 X

£ 43., v el
+ 33 v| Well tops 1
- g Fitars

EHaE

“SwelDev Q_f“-,_;,

Y hv &

R T T

E}‘Processes -~ 0 X

»

Input

i,f Import data
Stratigraphic modeling
Geophysics

Structural modeling
Property modeling
Upscaling

Fracture network modeling
Well engineering
Simulation

Utilities

Plugins

408 M0

B ET TN

Fig. 4.30: Well Tops displayed after changing the Settings
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Now, we will organize the Well tops by following the steps:

A ] wells From Zone Base Cretaceous to
533 [7] welltops 1

W% O Atributes Zone 1

=1 =0} stratigraphy
&P [v| Base Cretaceous
a Song fara Lrafaraour

&P V] Top Tarbert From Zone Top Tarbert to Tarbert
- Zone fop Farbert

R TarbertZz

- Zone FarbertZ

; ;arherrtlb ) Drag Tarbert2 to Tarbert
12 1 Af0DE

i+ Top Mess

% Zone Fop Nese

- Mess1
a Zong Aiesef

-y Top Etive

% Zone Fop Etive

~EP vl Top
2 Zone Fop From Zone Top Ness to Ness

™ Harizon 1

% Soneg HaviEon §

R Horizon 2

B Zone Horizon 2 Drag Ness1 to Ness

Q . Gase
) '-'..-

Drag Tarbertl to Tarbert

vVYVY VYV VYV VY Vv

Delete all the remain zones &
horizons
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33 |:| well tops 1
- 35 (&) Attributes

= m 2} <tratigraphy

- B . Base Crekbaceous
ﬁ Sone §
@@ || Top Tarbert

=5 ‘ | Tarbert
> EE rabert.]

@ |v| Tarbertz
-E¥ raert.?

- Tarberk1
> EH Tabert.?

@ [v| Top Mess

'3 Nessl
> B Nemo
ﬂ? Top Etive
Faults
33 Sthers
A v el fiter
- || Ater Foldar

Chapter 04 — Data Import

From Tarbert.1 to T3

From Tarbert.2 to T2

From Tarbert.3to T1

From Ness.1 to N2

From Ness.2 to N1
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L. Input
A [ wells

=322 [ well tops 1
Jo (8) Aitributes

SR= AN stratigraphy
&P Base Cretaceous

% Long §
&P Top Tarbert
= ; Tarbert

=
@ |v| Tarbertz

= &
&P Tarbert1

2 7

P Top MNess

& |v| Ness1

= wm

P Top Ekive
ﬁ Fauts

33 Ohers
A (v el fiter
& [ | Aiter foldar

@ Models | i Results |7 Templates |

Fig.4.31: Well tops after organization
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The other settings of the wells may be changed by:

1. Right-clicking on the one of the wells, let say (A10).
2. The Settings for “A10” form appears as shown in Fig.4.32.
3. On the Info tab, choose the option from Well symbol.

&5 Settings for "A10°

t. Time || Report | Make logs
€ Info |5 settings |[H] Statistics |4 Operations

General

|&f Mame: |.ﬁ.1EI |

nique identiFierJ |

W Color; [———
A Type: |'-.-'-.-'e|| path |
e | [ ¢ EE—
¥ & e
o @ (43 Minor oil
Commenks Hist 1F (5)Gas
8 @ St I (8 Minor gas
i@' (7Y Condensate
[ =) PlakFarm
(90 Abandoned ol and gas
# (10) Abandoned oil minor gas
11} Abandoned oil condensate
(12} Abandoned gas residual oil
] . (13) Abandoned gas condensate
Petrel filename: |9F3524c5-81de ¥ (141 Abandoned minor oil and gas
Orig. filename: 2007 Data and | #2 (15) Injection water
,@ (16} Injection gas
Created from:  |D, DY, TYDSS| 1 (173 Shallow borehale
@r  (18) Drilling well
& (19 abandoned for techn, reasons
«" Apply (-2 (200 Tempararily abandoned
-4 (21) Plugged and abandaoned

Fig 4.32: Setting for “A10”
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Now, for more organization well will put the wells in separate folders:

: | Input

=4 [ wells

/ = l& D Producers
#-@ ] a0
#0 [] als

B | | clbalwelbgs
+I& b al romoafions
i Siahal obrarrad daka
a5 v Wl attribuies
Wad Fitars
W saved mearcher
O weliDe

e RN
@[] ats
\_ B2 [ B
/ SRE MY [njectors

W[ 2
@ [ c4

\-

ES] |:| Producers |

Wells

EXR Froposed Wells
EZRIE Urcertainty Model

33 | well tops 1
|| Aer Foldr

4[] s
@ [ ce
H-g8 ] 3

AN

Lid Imput @ Models |t [Resulks | Template:

-

B I’_J'? W} ety todel \ ropused welk
gAs O [ ] Proposed |
AlTb
2}\_\, e
Ald

33

= [% 8 ootimized wells
= [ MyRun
= [ ] Realization 1 $6247502
=[] A 6247502
A [ a1
A oz
A a3
= [fj [] Targets
= [% [] Realization 1 $14337773
= [ A $4744140
A a1
=% [ B $9593633
A Bt
A ez
AOss
A 04
AOes

A
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Unit System

The units set here are used to determine the default units for the project. Changing the Unit
system will change the units for all of the property templates to match the appropriate system.

Units are only used for a limited number of activities in Petrel, depth conversion, volume
calculations and simulations.

How to change the unit system of project

1. Click the Project menu command and choose Project settings...
2. From Units and coordinates tab, choose your option from unit system as shown in Fig.4.33

L5 Settings for ‘NMew project’

Misc settings 2
& 1nfo ([H] statistics || well settings
Urits and coordinates | 3D settings || Misc settings 1

’ Projection. ] | |u

Daturm (depkh):

Daturn Ctirme):

I Uit syskemn: I

|:| Customize
Y unik:

£ unik:

Area unik:

Wolure unit: u
Seismic kime:

Seismic welocity:

Sirnulation:

[w/ Apply ] [JOK ] [}( Cancel ]

Fig.4.33: Settings for “New project”
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Export Data

Chapter 04 — Data Import

Petrel can export data in many different format types and is continuously updated to handle new
formats as users request them.

Different format types are available for the export of different types of data. When exporting an
item, Petrel lists all the available format types.

The format types Petrel supports are briefly described in Data Types, and these formats are
described in detail in Appendix 1 — Formats.

Note that all items in Petrel can be exported in Petrel binary format.

To export data from the project, follow the steps:

1. For example, Right click on Surface (Time) folder and choose Export option as shown in

Fig.4.34.

£3 Petrel 2007.1 - [AA - Seismic interpretation] - [3D window 1 [Any]]

Fle Edt Mew Inset Project Tools Window Help

H-[J
-
H-[J
=l

H-[J
- J
H-[

B0 [0 T
-3 [ N

f__J Project Bq

L Input «}3) I::'I;del

3 33 well tops 1
- 5F Filter folder
- (e 3D Seismic Line (Time)
== Gulfacks Input

Faulty
Fault
Isoch

Top T

Seftings...

Show color table settings...

Delste...

Delete content..

Impart {on selection)

Top N|
TopE

Export...

Cir+E

Pl e S AL

-
=

Sort by names

Sort by property templates

Sort by Z-valuss

[ I

DG edEdad e s SIKdFEL iy @ IR dREy GHD -
i [ Input - 3 X \f\
H f’!‘i Wells A

f‘ Processes
Input
Stratigraphic
Geophysics
Structural mod

T L B Gk

Property mode|
Upscaling
Fracture netw
Well engineerin
Simulation
Utilities
Plugins

b LA A < S S A < S o <4

¥ TGN

=
x

Auto color all

Auto name all
Insert folder
Colizapse {recursive)
Expand (recursive)
MNew variogram
New function...

New wavelst

Inzert general intersection

2 Processes __5_1_. Workflows |1j| Windows |EEI Cases |

Save the selected item on file

= : = B "
EHe s ouil aveflho@aree idadsha

Fig.4.34: 3D window with Expot drop-down menu
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