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1. 01 Overview

1.1 Winsurv3D- An Overview
Winsurv3D allows you to take well planning and plotting to the next level by utilizing a
3D projection environment, customizable plotting and reports, as well as advanced
geodetics positioning and a powerful database management system.

¥See your well plans and projections in three dimensions
You have the ability to render well plans in three dimensions. With a
mouse or with a joystick, you can fly through a 3D space to view as well
as edit well plans. Any changes to the project or target are made instantly
in the 3D well planning interface so that problems can be immediately
seen which would otherwise go unnoticed in traditional 2D well planning
applications. 3D projections offer you this same advantage.

¥Manage projects and well plans with an intuitive database manager
If you have several projects all containing their own network of slots and
curves, you can manage them in one screen through the Winsurv3D
database manager. The manager allows you to edit job information and
create multiple projects with maximum customizability on the fly.

¥(Create professional customizable plots with ease
Using the Plot Maker, you can create company- or user-specific templates
for any type of professional-grade plot. Once your personal parameters are
set for the desired plot, importing well information to fill in the blanks is
instantaneous, and creating your plots becomes one of the easiest and
fastest things to do in Winsurv3D.

¥(Create report templates to meet your exact specifications
As with plot templates, you can create reports that are specifically tailored
to exactly what you want. Survey, target projection and least distance
reports can be created quickly with the Report Designer, and reports can
be exported as an ASCII file.

vUtilize an up-to-date geodetics positioning system
By implementing the Blue Marble Geographics® calculation engine, your
geodetics options are all-inclusive and allow you to specify all possible
relevant geodetic parameters for your field. The Winsurv3D Magnetics
allows you to generate extremely accurate coordinates by utilizing
industry-standard cartographic calculation methods.

¥(Create projections with a variety of powerful tools
You can quickly find the best way to reach your targets with a
comprehensive list of projection tools. Projections can be made in the 2D
or in a fully interactive three-dimensional interface. You can generate well



WinSurv 3D

plans quickly and efficiently with ten specific projection tools and three
projection profile tools, each designed to work with any set of parameters
you have to work with.

vMake targets (objects) with 3D detail through a comprehensive interface
The Target Maker will help you construct your list of targets with a large
number of parameters, including specific coordinates, shape, size and
texture. Managing the targets is simple through the Database Manager,
and can be easily edited inside the 3D well planning interface or in the

Plot Maker.

¥Import and export a variety of file types
Export your projects as a WinServe Survey, MMS format, or Mauer
Survey Files (.SDI). Import projects from WinServe or through other text
files. Save plots as DXF, WMF, EMF files. Save your reports in ASCII

format.



2. 02 Installation
2.1 Installing WinSurv2 and WinSurv3D

The process of installing WinSurv3D is twofold. First you must install WinSurv2 and
WinSurv3D, and then the security HASP Key driver.

Step 1: Insert the WinSurv CD into your CD-ROM drive. If the autorun window
does not pop up with this screen:

B porformance Driling Technsiogy Inc. B

PERFORMANCE DRILLING TECHNOLOGY, INC., HOUSTON, T LiSA

4 ]1 \fﬂjfﬁ}ﬂ{ﬁﬁﬁ} [Version 306)

WinServe Clicki La View This exciting product utilizes the latest graphic B
capabllities to provide an Interactive, true
30-rendered view of a virtually unlimited

WinSurv2 ¥ number of well paths and targets. It also
features database archival of all of your
WinsSurvaD projects, and self-contained, user-friandly
plotting functionality for both wall plots and
B.5X11 or Ad size drawings.

Contact

then open the CD’s contents by right clicking on it in Windows Explorer and
select the “Explore” option. Once inside the CD, select “AUTORUN” to run
the installation program.

Step 2: Click on Winsurv2 on the left, and then click “Full Install” in the box on
the right. This should bring you to an installation prompt that looks like this:
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rl:hmrlanl Destination Location |

Sohup vl rstall WnSLEY N in the lollowang direchony
To nladl o this deectony, chck Hest.
To instal 1o a diferent deactony, chck Browes and select anofhes

dnechory.
You can choose not ko metall WinSURY || by chicking Cancel to
enal Selup.

Dhestination Deeciony

C:\wingun2 Hp;lw:u =

[ Heir ||  Coced |

Select the directory in which you would like to install WinSurv2 and then hit
next. The installation process is automatic from this point.

Step 3: To install WinSurv3D, get back to the main WinSurv Installation
screen, the blue window pictured above, and select WinSurv3D on
the left. Click on the “Full Install” button to begin WinSurv3D
installation.

Step 4: Choose the Destination Location at the Destination Directory Prompt. It
is recommended to keep to default or as close as default as possible

to avoid confusion unless user is familiar with program

Step 5: Choose Typical, Compact or Custom. It is highly recommended to
choose Typical

Step 6: Select Program Folder

Step 7: The installer will begin copying files to your harddrive. After this
process is finished, WinSurv3D is installed.
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2.2 Installing the HASP Key
There are two parts to installing the HASP key: the security key driver installation and
the device driver installation.
L. INSTALLING THE DEVICE DRIVER
Step 1: Windows will automatically detect a new device (Aladdin USB) and search for
the driver. Tell Windows to AUTOMATICALLY search for the device driver.
It should be found on your WinSurv CD. Once Windows finds the device
driver on the CD, it will auto-install the driver and tell you when it is finished.
I1. INSTALLING THE SECURITY KEY DRIVER
Step 1: On the desktop, after having installed Winserve2, there should be an icon named
“HASP Installer.” Click on this icon to open the installer. If there is no shortcut
to the installer on your desktop, then go to the WinSurv2 directory (default:
c:\Winsurv2) and click on the Haspinst.exe file, which has a key icon attached
to 1t.
Step 2: In the HASP SECURITY KEY DRIVER INSTALLATION PROGRAM
screen, select the top option, “Install HASP Driver” and click the bottom at the
bottom labeled “Execute Hasp Configuration.”

=4 HASP SECURITY KEY DRIVER INSTALLATION PROGRAM -3 ﬂ

HASP INSTALLATION ROUTIMNES |

“Hasp Driver Options
(®:Install Hasp Driver!
) Update Hasp Driver AND Maintain other settings
) Auto Detect Port Type or..
)/ Normal Parallel Port
) ECP Parallel Port
) Bidirectional Printer
) Uninstall Hasp Driver
) Get Hasp Driver Information

CAWINSURY 2\hinstall exe /i

Execute Hazp Configuration J

Done

Step 3: Click on the next option, “Update Hasp Driver AND Maintain other settings,”
then click on the Execute button at the bottom. Do the same for the “Auto
Detect Port Type” option. Disregard any prompts.

Step 4: Click done to close the installation program. Your HASP Key should be installed.

¢ Note: If the HASPINST installer is not working, open the HDD32.exe file to initiate
the HASP manufacturer's installation program

¢ If your HASP key is plugged in and your computer says HASP NOT FOUND, then
unplug and replug the key to reinitialize
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2.3 Updating WinSurv3D
Updating WinSurv3D is a relatively simple process that requires an internet connection.

The file that is required for download is usually around 6 megabytes. (For more on the
website, see WinSurv3D Website)

UPDATING

1. Go to the WinSurv homepage, http://www.winsurv.com, and you should see a
screen that looks like this:

PERFOSMANCE DRILLING TECHNOLOGY, INC,, HOUSTON, TX USA

Performance Drilling Technology
Offers The Following Products:
Borehole Surveying and Well Planning

WinSeren: A Bomhols Suneying snd Well Pletning package enjoyng the sacond lsgest
installnd bago of any independantty produsced wall planning package

WinSisre? A complete dilabase snd graphecal dmabase naporing packege for the
indopandent directional driller or directicnal driling company.

WinSure3l A true rendensd 3 Dy 1wl planning and display packsge allowing
ftytheaugh mvestigation of borghaoln positions, measunimen! unceranty, and taege] location

Service Calculation Applications

My raulless For ratary hydraulic diiling applications

Toiquek Orag Ondl Sting Terque & Dreg calculstions for retary drling.
Consulting Services

We can build and madain the dalabeses necessary 0 sappor well planning andior
long terme feld aperatess thirs @nabling sound econare: d in figld o

Performance Drilling Technalogy, Ine.

Address: 11EM Kay Biecayne ©1
Hauston, T 770ES

Phame:  J00-500-T454 (Offce)
2615827554 [Ced)
201-890-74% (Techmeca) Suppor)

Fan: 2615307505

Emall:  wos,e3Gbcgisbal el

2. Look for the “Support/Download” link at the bottom of the left-hand menu list.
Click on it

3. The Support/Download screen will load. Look for the update file download link,
which is the SEVENTH row down. The link itself will read “WinSurv3D Patch
(Version xxx -...” and go into a brief description of the most recent changes to the
application.
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o wall vend PO copy D B aibhr 5 GO e i G0 buvner o lo 8 JIP drove

Suppert
i you have any problem with the downlosds plesse condact us and we will so out the problem

WinServe Survey Version 20050127 Mew |
'MMS Eupart and DM ules
‘downlaad af TOD ded s

for IGRF 20052010 Magnetics) |
T T T W T TR
aten [Capy thiz inta ¢ WinserveBcosis (Mesed Lisir Mamé and Pasgwird)

h .[und Ueer Mame and Password)

(G 2010 Magnatics File fon Declinatien [Need User Nare and Password. Foe w58 wilh
:EEEI'& into your Winsernve fccess "Wingereg 2005 01 00 and later, Ao, WinsundD
dingctary) 206 and later)

Wadld Wido Model 20052010 Magnetics File | [Héed User Name and Pastword. For ste wilh
for Declination (Copy this Imta your Wingena 2005 00 00 and later, Algo, WinsundD
‘Winserve\Access ditectony) {06 and laber)

Wirsund Executatsle « Patch - (Wersian 307 . |

;u.nf'" ;z" '_ e maien :{NI'IH LUrser Mame ard Pasesied)
—M ; 5 == : "

Duillpest Wpdate Added Hydraslics Report (Hesed Ubser Mame and Paddword)

(Elz. Datwte Deve Glitch jspaived] |

Tor 37 {Text box interface complets lor
(Columns to Text box in imporer.Grid [(Heed User Name and Passwird)

Marth.Teus Morth and Improved Magnetics
'Report, GREAT NEW Paragraph Maker in
116 stutien el Tivritaries :M Uipr Narog and Paggagnd)
MorqueandDrag BLL ~{Meed User Mame and Password)
Torqueandlirag Exocutablo Revison 21 [Need User Hame and Patsword)

far Wi .

[Meed Usor Narme nd Passward)
I {Need User Mame and Pazeword)
WinSURY COMPANICN Full Install 091932004 :ﬂ"lﬂ-l Ussr Narma and Paseward)

{Bekorn sawerg, Use Winsund to your cument
dala unoan. thi HARDLOENE sisna the BACKLIE.

4. You will be prompted to type in a user name and password that should have. Type
it in and begin downloading

5. Once you have the new survey3d.exe file, replace the old one. It is located in the
WinSurv3D root directory. If you have not changed it from the default, it should
be c:\WinSurv3D. Drop the new file in and start the program.






3. 03 Getting Started

3.1 Using Quickstart to Create a Project

You can use the Quickstart Wizard to get a jumpstart into your project.

1. Click the “Wizard” icon™ at the upper left of the screen to create a new single
well project and get to the planning action as quickly as possible (though as seen
in the EXAMPLE Field, you can always “add on” later and enlarge the scope at
any level).

= Project Quick Start

AFIELD name. STRUCTURE name. SLOT name.twa WELLFATH names. a PACECT name and {
CPROUECT ITEM vl be gersisted from the name pou mpud belove. Thit will sllow you Lo gat & quick ard ©
Soepanized start on & proposal of survey file. Vou can come back laber and changs the names as you {
"H!h |
sl . [ P 1
ETEF”I "'““-'1NF_W JOB ;
L‘ *' STEF‘ 2 -Genemte Pm]ectl
& e 22
#
- 'L
I."‘-r oz
i .”
1 f" —
bt
= MMS J
y "':‘J X e
T 'i‘l._i ! ._,
e S0
oy |
',-{"' o
e B

2. Type in a Project Name in the text box and press the GENERATE PROJECT
button to activate the next steps. NOTE: WinSURV3D takes the name you enter
for the Project and assigns it to all levels of the database tree.

3. First you will be asked if the Project is measured in feet or meters. Click “Yes”
for feet, “No” for meters. It is not necessary to complete Steps 3, 4 and 5 at this
time (Job Info being least important), if you do not have all of the information.
See note below for details.

e NOTE: Mineral Management Service- The “MMS” button will open the MMS
Block Locations data in tabular form. This is specifically for projects in the Gulf
of Mexico. There is more information on MMS at the website Drillpost.com
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NOTE: If you know your location, it is best to enter it in Step 4 — here’s why. Not
only is the name you enter carried throughout the Project, but when you fill in
geodetic coordinates to define the Field through the Job Wizard, those coordinates
are also automatically assigned to the structure and slot (the Wizard starts from
the assumption of a single well project). If you skip that step now, you will have
to edit that location info later for all three levels. Plus, after entering coordinates
in Step 4, the Magnetic calculation of Step 5 is automatically performed for that
location, nothing for you to do except print it out.
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3.2 Essentials of 3D Well Planning
Winsurv3D addresses a portion of the multi-faceted process of well planning with a 3D

interface. There are several major tools to consider when utilizing the program in this
capacity. (For a detailed breakdown of making three-dimensional well plans, jump to 3D

Well Planning.)
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Essentials of utilizing the 3D Well Planner in Winsurv3D

¢ Know the Point of View tools- Using the keypad or the arrow keys with the mouse is the
standard mode of flying around in the 3D planner, but it is ideal to have a joystick with twist
action. Another key POV tool is the RESET button on the top left.

e  Selecting targets- Whichever target is selected is the one that the various projections will be
solving for. Make sure the right targets are selected by left clicking on them.

e The right tools- The three profile parameter tools at the top right of the screen are some of the
most powerful tools in Winsurv3D. Depending on what parameters are available, the different
tools are appropriate for different well-planning situations, but learning the function of each

profile makes most jobs a breeze.

¢ Right clicking- Depending on where the pointer is on the view screen, right-clicking will pull up
a number of options. If on a target, a long list of target-related options will pop up. If on the well, a
curve options will materialize, including least distance. If the floor or walls are selected when

right-clicking, environmental options will show.

11
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3.3 Runthrough- Making Plots
The Plot Maker in Winsurv3D is most effectively used with the templates available, but
can just as easily be created from a clean slate. Even when using a template, it is

necessary to learn the various individual tools to make a great plot. (For a detailed breakdown
of making plots, see Plot Maker.)

The Plot-making Process

1. OPEN the Plot Maker by selecting a slot or proposal in the Survey
Project Manager, and then clicking on the PLOT button at the
bottom.

2. SELECT THE SIZE of the plot that you want to make from the four

options at the top.
o=1] BIG =2is o

FLOT: FLOT FLOT FLOT

If you choose a size that auto-create info boxes, delete them before going to the next step.

3. PLACE THE GRAPHS by clicking on each of the three tools and
drawing them onto the screen.

N ¥ H

You can re-scale the graphs manually by selecting them and then right-clicking, then
choosing Vertical Section Plot properties.

4. OPEN THE TEXTER and click on each info object that you want to place. To
place them, click the ADD button in the Texter. You can resize and relocate all
objects once you have placed them.

H..@EIXHNOP M

The Survey List Generator tool creates a typically enormous information object and
should be place last after all other objects have been arranged since moving it
around locks all the other objects into place.

To customize the text boxes and set your personal default for colors, open the Texter
and go Colors & FontsaText Colors and Colors & FontsaCaption Colors. Once
your preferences have been selected, click Make Default in the Texter to save
your changes.

5. PLACE YOUR LOGO by clicking on the logo tool at the bottom left of the main

[=]
screen: ﬁ Simply select your logo from the module or load one from your file
and arrange it on the plot.

12
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6. PRINT the plot by clicking on the Print or Plot button on the right side of the main
Plot Maker screen. Select the printer and click Print.

13
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3.4 Runthrough- Making Reports

In order to make a report in Winsurv3D, you must be in the Project Manager screen.
Once inside the Project Manager, click on the Reports button at the bottom of the screen.
(For a detailed breakdown of the report maker, see Report Designer.) Below is a brief
synopsis of the process.

14

T REPORT DESIGHER
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l HEADER Make Default | oy e o == mark at the " Loast Distance
d of pach line,
;:n: h?:...n i..::a.-. ::wn Mt atec ey 0 Vemon's First Froposal
e i C oM FOFF 1 Projection Curve
Avadabie Fiekds | Fledds in Repon
Sava Temolas | IMeasured Depth
S Tarikais Inclination
SEETEEE Azimuth
Twe Verical Depth
A0= | NS Coordinates
o E-W Coordinales
TAKE BACK | |+ artical Seclion Oriardalion
Closura Distanm INSERT-> Closure Distance & Porrail
Closure Direct) Closure Direction tLandscape
Dogleg Severi Dogleg Severity Cusrent VSP-
Course : L1
Walk Rate Giouping [5 |
Build Fate From Depth Prinl Critical Pgints ﬁ 5
ToolFace | T a— ; FOMT o
Comment Prind Target Repan _ FihiNE |
|Subsea Depth ~ | [ Bowed Comments H
™ includs 1o bl T
il [T Show Profbo TVD @ iInc ASCH FILE
LI} LOGO BITMAP TR s
EW - NS Referance ¥
LSO HeE  Welinead ¥ Stnuctura DONE

CHOOSE REPORT: Select the curve from the top right to make the report on. If
you want a Least Distance Report, click on the Least Distance button and select
the second curve in the blue box that will appear below.

CUSTOMIZE: Select all the fields that you want in your report. Use the ADD,
INSERT and TAKE OUT buttons to toggle the fields.

REFERENCE: Select EW-NS Reference along the bottom of the Report
Designer box.

OPTIONS: Choose your font by clicking on the large FONT button. Select
company logo along the bottom of the dialogue box as well.

OPTIONS: Down the center right, choose whether or not you want interpolated
reports, choose orientation and enter your current VSP. You do not have to enter a
new VSP if one is already there.

SAVE/LOAD: To save this template, click on “Save Template” between the two
fields lists on the left. You can also load templates with the “Get Template”
button located in the same area.

PRINT: Hit the PRINT button at the bottom. It will bring up a print preview
screen so that you can verify the appearance of your report. Toggle through the
pages with the arrows on the top left. If it is satisfactory, click on the little printer
icon at the top to print.



4. 04 Database Manager

4.1 What is the Database Manager?
Winsurv3D uses the Database Manager as the front end of the entire application. It is
where you begin your project. You name your fields, projects, and slots here. You can
also edit targets, curve information and surveys from this screen. Here is a general
overview.

The Database Tree

On the left is a “tree” display of all data in the database associated with your well
planning and drilling projects. It is subdivided into three tabs: Fields, Projects and
Current Projects. (For more detailed information on the Database Tree, see Database
Manager Tree Structure.)

HOW IT WORKS: Information at each level of the tree corresponds to an info panel to
the right of the tree on the screen. At the top center is shown the CURRENT PROJECT.

Continuing logically down the tree hierarchy, the next two corresponding panels contain
SLOT INFORMATION (on the right) and WELLPATH INFORMATION (on the left).
The slot name, grid and local coordinates, and possible lease line callouts are shown. For
the wellpath, name, type of curve (e.g., Proposal or Survey), Vertical Section Plane and
RKB elevation are given. The last panel at the bottom provides a list of surveys for the
selected wellpath.

NOTE: For each of these info panels, notice the padlock icon ®  When the padlock is
red, you are “locked out” and prevented from accessing any data; to EDIT any
information in a particular panel, double-click the icon: the padlock and the background
color of the panel turn green and blue-green, indicating that you are permitted to make
changes. Double-click again to lock the data when you’re finished.

(o1 510t Information- Drillable Site
Mame [Slat 2 ME| 954 EW | 11.49

GRIDY| 43268358 GRIDK| 261396459 | [FLease Line Cals|
Example of the Slot Information panel UNLOCKED to allow editing

Current Project Box

In the center of the screen is a dual-purpose panel that typically displays a schematic
diagram defining the ELEVATIONS associated with the selected Structure and
Wellpath. Alternately, a summary of Target parameters will be displayed for a Target
selected from the tree.

Inside the Current Project section of the screen is the FIELD INFORMATION panel,

showing the name of the field and the geodetic coordinate system and units selected for
it, as well as the North reference, grid convergence (CV) and specified horizontal datum
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(e.g., MSL). The actual grid coordinates established for the field may be viewed or
modified by clicking the Field Geodetics button.

Click “LAUNCH?” to leave this screen and enter the main workspace to work on the
selected Project. The program defaults to opening with the last Project that was
launched.

The next lower panel contains STRUCTURE INFORMATION, including the name,
elevation, grid reference coordinates, and which slot is currently designated as the
reference slot. You can also access the Structure Manager by clicking the button. Use
this to establish, view and edit your structure geometry.

The Graph Window

The upper right corner of the screen contains a multi-function view window. Across the
top of the window are folder tabs to choose or indicate the function. Once a structure has
been selected from the tree, a schematic of the slot arrangement or associated targets may
be viewed. The plot option displays a plan view of the wellpaths in the project that are
selected for plotting or display in the 3D interface through the Curve Manager (accessed
in the Plot Maker module or in the 3D Well Planning Mode).

As you tour around familiarizing yourself with the screen, clicking here and there, you
may have noticed how these panels are either blank (only showing a label) or contain
data. The panels only will contain information corresponding to the highest tree level
that is selected in the tree view window. In other words, if you select (click and
highlight) a field, only the Field Information panel is shown; select a wellpath, and its
data and all panels above it in the hierarchy will be displayed. This organizing strategy
helps you keep track of where you are at and quickly becomes second nature.

16
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4.2 Database Manager Menu Icons

At the upper left of the screen, above the tree view window is a row of icons (float-over
info boxes will help to remind you what each represents).

7.\

Ly
m

=

E C &

Quick start “Job Wizard”. Get your Project started quickly: WinSURV3D
assigns the name you choose for the Project to all levels of the hierarchy (you
can edit them later) so you can get to work on your wellplan more efficiently.

Project Selection Screen. A searchable list of all Projects in the database
allows you to find the one you want easily and quickly (For more details, see
below)

Ellipse Constants Table. A table giving you the choice of error calculation
model and tool error coefficients (including user-specified) to assign to your
survey data to obtain the most accurate assessment of BHL position
uncertainty.

Job Information. Fill in a form with your job info to appear on plots and
reports

Winservel Importer. Import a Winservel .SVY file of multiple curves and
assign them to slots in your project. Bring all your old Winservel job files
over to WinSURV3D!

Field Geodetics. Choose your geodetic coordinate system and input geodetic
X, Y and Z’s or Longitude and Latitude to define the location of your Field.

Magnetics. Use the WinSURV3D Magnetics Calculator to determine the
magnetic declination, grid correction and other information for your location.

Structure Proposal Generator. A very powerful tool to plan a multi-well
Structure utilizing user-determined well profiles, casing strings, lithology and
torque & drag modeling within moments. Get a jump-start on a large project
and then fine tune it — as opposed to a time-consuming well-by-well process.

DELETE! A simple concept with powerful effects. Because the delete function
is accomplished on the data tree, the higher level up that you are the more data
can be wiped out. But it is a two-step process, and there’s a warning prompt as
well. This is “carefully efficient” data elimination.

Q

PROJECT SELECTION SCREEN

A Project may also be found quickly by clicking the ‘Project Query Search’ icon located
just above the tree window. All Projects in the database are listed in spreadsheet form.
Select one directly by clicking in the far left column to highlight the row; press GO TO
PROJECT and it will be displayed as the current Project. Or, when your database
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contains many Projects, use the search tools to ‘prune the tree’ and quickly find your
Project.

= Project Selection Screen

Proget Hume BRI | [C0HRLE
Comparsy Mama ‘
Sarvre Comparg e

t

it walh

Job Muribex
Type Prcject [Raturesth = ||
Diesenption [corians =
FeiD - :J'

In the figure, several steps are illustrated simultaneously. The complete list of Projects
has been narrowed down to those that ‘contain’ the word “EXAMPLE” after we clicked
APPLY QUERY, and our EXAMPLE Project has been selected.
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4.3 Database Tree Structure
All data, for ALL jobs, is saved to a single database file (default: WinSURV3D.mdb - a

Microsoft Access file. The data is organized and presented in a tree structure hierarchy, a
concept much like several other well planning software packages.

Database Tree Tabs

Click directly on the folder tab to choose which mode to view the data.

| ==Fields | PProjects | CurrentProject

==Fields

FIELDS TAB VIEW

=Figlds | PFogos | CureniProed |
o= FIELDG o= -

# == Apsche Field, -3

# &= auloplanField - 141

+ 2 BranProect. 123

o = ECH2Field, 135

= Educabion Project Field, 48
- = EITIEEEE]
= [l EXAMPLE -Stmcture
& -SLOT5-
= Sl
= SE EAMPLE Propossl
oy Enampie
11 Cwing- 213 1487
I Lithology
o B EaMPLE Mwiodcuren
#- A Slot 2
4 S
- Slot 4
#4505
- 1
& ~TARGETS-
i3 LL1HARD LIME
& TGICYLCYLNDER
& TGT1A_SO.CUBE
@ TETCMACUNDER
5} Mew Tapei Change name hene LEASE LINE
= il STRUCTUREZ
& -SLOTS-
A St 1
A a2
A Sl 2
A St d
& -TARGETS-
= Ji STRUCTUREZ
o ~SL0TS-
A S
& -TARGETS-
& = GARDES Field 42
# =2 Heman Progoct Field,-79
o = JUSTIHI-Field, 114

s v | swsdPisianesTanl Ciald i B

L

The FIELDS tab initially displays a list of all fields in the database; clicking on the blue -
FIELDS- heading at the top of the window expands the view of the tree hierarchy from
“top to bottom” for the entire list (i.e., Field— Structure— Slot— Wellpath— (Job /
Casing / Lithology / Torque&Drag)). Click again to collapse the list.

With any individual Field that is expanded, click on its name (or the minus sign) to

collapse that part of the tree. The figure on the left shows a partially expanded tree for
the EXAMPLE Field.
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The Fields display mode looks similar to the Projects display mode seen below, but only
gives an overview of fields and structures.

PROJECTS TAB VIEW Plicic:

~ =Fiald: | PProjects | CureniProect
+ == Education Project-Fiekd -48 -
= EMAMPLE Field -133
= P EXAMPLE -Progect
= [ EXAMPLE Stuchaes

& ~SLOTS
= St
& AF BAMPLE Paoporsl
foy Enample
1| Coirg 2013 387
B Litokoy
B EAMPLE Awiodiiueve
%o, Enamgls
A Sl 2
B NEs2P
“eg Meow Evample
N
]
& Sl d
&4 St
A SlHE
4 ~TARGETS--
D 16X CYLINDER
@ TG CYLINDER
& TGT1A_S0,CUBE
& TETCYLMsCYLINDER
- P PROJECTZ
# F EXAMPLE Sinschee
= fli STRUCTUREZ
& -5L0TS-
& St
A, Sl 2
A Sk 3
A St 4
4 ~TARGETS-
- P PROJECTI
#-li STRUCTUREZ2
=- Il STRUCTURE3
& ~-5LOTS-
A s
& ~TARGETS

s whe CAGNALE Ciald 47

The PROJECTS tab view option is nearly identical to the Fields view, with the only
difference being the inclusion of Projects, now shown as the next level directly below
Field in the tree.

In the figure at the left, not seen is the blue - FIELDS/PROJECTS- heading. (NOTE:
For all tree windows, different sections of the tree that may be undisplayed can be viewed
by using the slider bar at the right). As in the case above, clicking on the heading will
expand the entire tree; click again to collapse back to the list of Fields.

Notice the three Projects in the Example Field, and how the three Structures within that
Field are assigned to those Projects. The EXAMPLE-Project consists of the single
EXAMPLE-Structure; PROJECT? includes two Structures, EXAMPLE and
STRUCTURE2; PROJECT3 is defined by STRUCTURE2 and STRUCTURES3. This
illustrates the point that a Project may be composed of any combination of Structures
found in a given Field. Although the identical tree may appear under each Project, the
data for a particular Structure is only written to the database once, and any modifications
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to it will be in effect throughout all Projects in which that Structure appears. However, if
you choose to edit a Project by deleting a particular Structure, only that single Project
would be affected: the Structure data remains in the database, in the Field and any other
Projects it is a part of.

CURRENT PROJECT TAB Current Project

=Fiaids ] PFojects TGHII‘B-M Pmiem‘
i
= P EXAMPLE -Project
= Il EXAMPLE Shnachan
b SLOTS
& 5500 1
& M EMAMPLE Proparal
"ny Entiripls
B Coprng 2313 187
B Liwdogy
LD EXAMPLE i ourve
4 v Emample
5k Skt
WP g
%5, Hew Exanple
52 P2
B T Y
= M S Prop
Yoy irul Eanirpie
A SR d
P sl M
&b She S
&L 55 GYRO
EL Siot 5 Survey
A Pt
& ~TAAGETS-
(3 LL1HARD LINE
& TeL OLNDER
@ TGI14_50 CUBE
& TGICYLMd CYLINDER
@H-\n Tiarget Chanee rutos hgin LEASE LINE

The CURRENT PROIJECT tab option displays the currently selected project. When you
open WinSURV3D, it is also the default tree view, showing the last project that had been
“launched” into the Project Manager before you exited the program.

To select a different Project, go to the PROJECTS tab view and highlight the one you
want by clicking it.

Now go back to the CURRENT PROJECT tab view to see the selected Project tree
expanded.

The current Project name is also displayed in the text box at the top center of the screen.

DATABASE TREE ICONS
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Field

i

Structure

A, Slot
‘£ Proposal wellpath

Survey (Workcurve)
wellpath

s, Job Number
Il Casing Profile

B Lithology Table

Torque and Drag

TO . .
calculation file

HEIRARCHY: At the “top” of the tree is the FIELD level, followed by

STRUCTURE, SLOT, and WELLPATH. Associated with the
Wellpath may be a JOB NUMBER, CASING string, LITHOLOGY
table, and TORQUE&DRAG calculation. Also associated at the
Structure level are the TARGETS for your “project”.

The term PROJECT is a key organizing concept in the program. A
Project is created and exists within an individual Field. The simplest
way to understand the hierarchy is to visualize the case of an offshore
drilling program. The FIELD may be a particular reservoir; there
may be multiple platforms (Structures) drilling in that same field;
each platform, or STRUCTURE, has the capacity to drill from a
number of SLOTS in the template; and finally, there can be any
number of Wellpaths associated with each Slot, whether a Proposal, a
sidetrack, or Survey (“as drilled”, gyro, or offset wells for example).

The PROJECT exists as a subset of all wells in the Field, grouped as
a selected number of Structures. One Project may be a single
Structure; for another you may want to include the next closest
structure for anti-collision purposes; a third may include several other
structures, and so on. In other words, the same structure, or any
combination of structures (within a single Field) can be part of any
number of different Projects.

COLLAPSING AND EXPANDING: Any level of the tree may be expanded
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by clicking on the “plus sign” (“+7) to the left of that item.
(Conversely, clicking on a “minus sign” (“-*) collapses the tree back
up to that level). To whatever degree the complete tree has been
expanded, you can collapse it again by clicking on the named level
(or the minus sign): everything below that level will collapse from
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view. If there is no plus sign next to the object, that means there isn’t
any data below that level associated with that object.

All objects, whether a Field, Structure, Wellpath, etc. have action menus associated with
them that can be accessed by right-clicking on the item. The possible actions for each
type of object is discussed in the Database Right-click Menus section.
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4.4 Database Manager Surveys
Surveys in WinSurv3D are generated and tabulated automatically, and users can add
surveys to a proposal individually. Survey lists of any given proposal are available in
most modules of the program.

Survey List in Database Manager

By selecting any proposal in the database tree window on the left, the bottom
right Survey Info field will be activated and relevant survey data will be
displayed there.

» The far right column in the survey list spreadsheet here is the Survey Type, where
you can select from a couple dozen different types through the pull-down menu.
» Use the scrollbar on the right side of the list to view all the surveys.
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4.5 Database Right-Click Menus
At each level of the Database Manager’s database tree hierarchy, action menus specific
and relevant to that level may be accessed by right-clicking on the item. Here are these
options for each level in turn.

Right-click on “FIELD” *=

s Add Field

: Add Struckure

P #dd Project

E Save Field

(= Impaort pre-saved Field hierarchy
535 Ellipse Maodels

HEE 5

Add Field- Add a new Field and build it ‘manually’ from scratch. The FIELD panel
unlocks and you are prompted to name the new Field. (NOTE: It is generally
preferable to use the quickstart Job Wizard to add a field).

Add Structure- STRUCTURE INFO panel unlocks to allow entry of a name, elevation,
and grid reference coordinates. For larger than a ’single well’ Structure, click
Structure Manager to build it up

Add Project- Open Add/Edit Project form. Shows available Structures within the Field
to select for the new Project

Save Field- Creates a copy of the entire Field hierarchy in the WinSURV3D>FIELDS
folder on the hard drive. Useful to transfer data to another computer

Import pre saved Field hierarchy- Add a previously saved Field to your
WinSURV3D.mdb database

Ellipse Models- Choose a ‘global’ error model and ellipse of uncertainty constants to
apply throughout the field

MMS- View U.S. Minerals Management Service (MMS) offshore block locations for the
Gulf of Mexico

Right-click on “STRUCTURE” i

A add slat

O addiEdit Target

Edit Skructure Geomekry
2 Delete Marked Modes

IE"I__ Import From 'Winseryvel
w Structure Proposal Planner
HME [apS

Add Slot- The SLOT INFO panel is unlocked to allow you to enter a name and local or
grid coordinates, or lease line callouts
Add/Edit Target- Open Target Editor
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Edit Structure Geometry- Open the Structure Manager

Delete Marked Nodes- Deletes all nodes that have been previously marked

Import from Winservel- Display the Winservel Importer form to open a .SVY file
and import a multiple set of curves and assign them to slots in the structure

Structure Proposal Planner- A powerful tool to ‘get a leg up’ on a large project by
quickly generating a series of wellpaths

MMS- View U.S. Minerals Management Service (MMS) offshore block locations for the
Gulf of Mexico

Right-click on “SLOT” A

[~ add Proposal

\$ Add Survey

E Save Slot Info

) add/Edit Target

_EL Set Structure Reference
Typeslot b

Add Proposal- The WELLPATH INFO panel is unlocked. Name the Proposal and set
the RKB value

Add Survey- The WELLPATH INFO panel is unlocked. Name the Survey and set the
RKB value

Save Slot Info- Saves the information of the currently selected slot into the main
database

Add/Edit Target- Brings up the Target Editor

Set Structure Reference- Set the selected Slot as the reference slot (i.e., with “0,0” local
coordinates) for the Structure.

TypeSlot- Label a “slot” site as DRILLABLE, REFERENCE ONLY, or NON-
DRILLABLE. For organization and ‘bookkeeping’ help; solely for informational
purposes.

F B
Right-click on “PROPOSAL” '° or “SURVEY CURVE” ¥

E Save Winservel  Say file
= Impart \Winserve, say file

EE Import Ascii File

&I 1
- ]
-]
CL
('l
[l
o
(=
=]

J l Set up Casing Profile
28 addMadify Lithalogy
TE &dd Torgue and Drag
\E Make Primary Proposal
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Save Winservel.Say File- Save the wellpath survey data in a .SAY text file format to
import to Winservel

Import Winservel.Say File- Import a single curve .SAY text file from Winservel and
save the data in the selected wellpath

Import ASCII File- Import a single curve ASCII format text file from Winservel and
save the data in the selected wellpath

Add Jobs- Open Add/Edit Job form to add a new job number and assign it to the
wellpath

Set up Casing Profile- Open Casing Profile form to create or edit and assign a casing
profile for the wellpath

Add/Modify Lithology- Open Wellpath Lithology form to create or edit a table of
Lithology depths and descriptions and assign to the wellpath

Add Torque and Drag- Open Torque and Drag module to perform a T&D calculation
and assign it to the wellpath

Make Primary Proposal- Tag the wellpath as the Primary Proposal for that Slot. This
makes it the default proposal for plotting and rendering in the 3D Well Planner

Right-click on “PROJECT” P

IEI Launch Project
ﬁ Search Project
& Edit Project

Launch Project- Go to the main workspace to work within the selected Project.
Search Project- Open the Project Selection Screen to find the Project to work on.
Edit Project- Open Add/Edit Project form.

Riglllt-click on “TARGET”
- AddfEdit Target

Add/Edit Target- Open Target Editor
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4.6 Job Information
The Job Information provides a means to keep track of the wells in terms of your
company’s internal job numbering system. This information will appear in the standard
Survey Report Header and in the Header Info text box that may be placed on a plot.

All Jobs in the database are
shown in a two level tree
logically arranged so that Job
Numbers are grouped
beneath specific Company
names.

However, the Job Number is

the primary ‘key’ or index

field for the database, and as

such it cannot be duplicated
identically. In other words, even under different Company names, you cannot use the
same Job Number more than once.

Obviously this is not a problem generally, but may crop up when you’re just practicing
and tend to use the same ‘dummy’ name variables. If it happens you will see the
following message (Error #3022):

Error #: 3022->The changes you requested bo the table were not successful because they would create duplicate values in the
irede, primary key, or relationship. Change the data in the field or fields thak contain duplicate data, remove the index, or
redefine the index to permit duplicate entries and try again,

Simply change the job number, and the problem is resolved.
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4.7 The .MDB File
All data for every project is saved in one file, by default WINSURV3D.mdb. It is best
left under that nomenclature until the user becomes familiar with the organizational
theory of the program and gains practical experience with how it works.

When a full installation is done, WinSURV3D.mdb is assigned as the default database
file (located in the WinSURV3D folder) and with no further action by the user, it will
remain the default.

NOTE: Remember to rename your current WinSURV3D.mdb file before doing a full
installation if you want to save your data; the WinSURV3D.mdb will be overwritten.

However, as your database grows, it may be desirable to limit the size of that file, both to
speed up your computer’s performance and to organize your data more efficiently. For
instance, you may want to keep all Projects associated with an individual customer
grouped together in one file, or have a training file for new users to practice without
worrying about important data being compromised.

There are plus/minus considerations to be made with respect to having multiple database
files. It is recommended that you stick with the default WinSURV3D.mdb until you feel
comfortable enough or experience the need to create separate files.

CREATING ALTERNATE DATABASES

To create an alternate file, select FILE=>Create New Master Database from the menu at
the upper left of the Database Manager screen. A Windows Explorer-type dialog box
opens in the WinSURV3D directory and prompts you to name the file (type over the
“NewNameHere. MDB”), and decide the location to save it. For example, you can create
a folder called CustomerDB in the WinSURV3D directory, and keep a distinct “MDB”
for each customer in that folder.

Once you name the file (the .mdb extension is added automatically), click “OPEN" to
create the file and close the dialog box. The following message will appear:

RE-RUN WINSLRY 3D

-
\l) The program will exit now. RE-RUN THE PROGRAM AND YOUR SELECTED DATABASE WILL BE INITIALIZED

]

Click OK to exit WinSURV3D. Restart the program. Since the program always opens
to the last Project, it now does not know where to look because no data exists in the file
you just created, and the following message will appear:
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Select a project

! E Please select the FIELD and PROJECT with which you wish ko work,

After you click OK, the program again looks for data that does not yet exist, and appears
lost in ‘hourglass’ mode.

To get past that, you must initialize your new file, so here’s the work-around trick: ignore

the ‘hourglass’ and click on the Job Wizard A at the upper left of the screen. If you
are ready to begin a new project — go for it! But if not, just type in a “dummy’” name,
click GENERATE, and close the Wizard; don’t worry about the rest of the steps. After
you have begun work on a “real” project, you can always delete this field later.

Visually confirm your filename and path at the top of the screen.

LOADING DATABASE .MDBs
Once you know how to create and name your own distinct database files, here is how you
can load a particular file to work on:

Select FILE> Open Default Database from the menu bar. Find the file you want to use
and ‘OPEN’ it. Once again you will see the same messages as above; the program will
close, and you will have to select a project from the tree after you restart it.

NOTE: There is another message you may see. If you delete or change the name of your
current default database file, the following message will appear:

Default Database in use

i J A daf ault Databass has been assigned. To change this datahase use e DATABASE OPTIONS on the menu of e

first screen
[ ]

The program reverts to the WinSURV3D.mdb file. However, say for example
that you renamed that file to prevent it from being overwritten, but for some
reason skipped doing the installation and went back to work. In that case, the
following two messages will appear:
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WinSURV3D |l WinSURV3D

1 Rur-time error 3024'; “ i : :

Couldn't find File ' WinSURY DY Winsury3d. mdb’,
I S5 o idn' find file C:AWINSURY 3D Winsunv3d, mdb'. || 4 |
| ——— | EE |
| & | | e |

You will end up clicking through the second message ‘OK’ several times before getting tossed
out of the program — and you will not get back in! Therefore, always be sure that there is a
WinSURV3D.mdb file in the WinSURV3D directory to avoid this situation.

SPECIAL NOTE: Once you start manipulating files in this way, you may get curious
and also notice a file called MASTERBLANKWINSURV3D.MDB. This is a
very important file that contains the ‘DNA’, so to speak, of the database file
format and table structure. The program mimics the form of this file in order to
create a new master database — in other words, don’t delete it, rename it or
mess with it in any way.

The file COMPACT.MDB performs internal “housekeeping” and maintenance
functions, and also should not be altered.

SAVE FIELD and IMPORT HIERARCHY
You may want to transfer data from one file to another. Just follow these
simple steps:

1. Right-click on the field you want to transfer, choose SAVE FIELD from the
menu. It may seem as if nothing happened, but the entire Field was copied and
saved in the WinSURV3D->FIELDS folder and assigned a name automatically,
with the following naming convention:

FIELD_YourChosenName-Field_ X#.mdb
[where “X#” is the database internal indexing number (also appears on tree)]

Note that regardless from which database file you are saving the Field, it is always
written to the WinSURV3D>FIELDS directory.

2. Open the default database where you want to import the Field.

Right-click on any Field on the tree, choose IMPORT PRE-SAVED FIELD

HIERARCHY. The dialog box opens up to the WinSURV3D>FIELDS directory

by default.

4. Open the “Field.mdb” file you want. It may not appear instantly on the tree; close
and restart the program, click on the FIELDS tab view — it will be there now.

»
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4.8 Tutorial: Using the Database Manager
Example: Create a new Project using the Job Wizard following the procedures
described in The .MDB File. You can name it and use any location you want, but this is
the information to duplicate the “EXAMPLE” Project seen throughout the document.

1. Project NAME: EXAMPLE
Measure Units: FEET
2. Job Number: EXAMPLE
Company: My Company (Fill in the rest however you want)

Note that ‘Job Number’ is not automatically created by the Job Wizard.

3. Geodetic Group: US State Plane 1927
System: Texas South
Datum: NAD 27 (default)
Linear Unit: USFEET (default)
Latitude: 27deg Omin Osec
Longitude: -96deg (west) Omin Osec (round-off may not show zeros)

4. Magnetics: If you have followed the steps in sequence, there is nothing required
of you except to verify that the correct LAT/LONG has been carried through and
the magnetic info calculated.

5. Close the Job Wizard and view your new project, which automatically is
designated the CURRENT PROJECT. See how the name you chose has been
assigned to each level of the tree hierarchy, and the Job Number assigned to the
two wellpaths, a Proposal and a Survey (“Workcurve” in the terminology of
WinSERVE]; “as drilled surveys”).

Select each level under the Project to see the relevant information. “Unlock” the
Structure panel to enter an Elevation; unlock the Wellpath panel to enter an RKB
elevation. Note that an RKB must be entered individually for each Wellpath.

ADDING SLOTS: There are two ways to add slots to a Structure. You can add slots
‘manually’, one by one, by selecting the Structure from the tree and choosing “Add Slot”
from the right-click menu, and then filling in the data on the Slot info panel. Or, say you
have a platform template that contains 6 slots, and you know the geometry of the
template. There is a quicker way to add to our structure- see Structure Manager on how
to create your platform.
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4.9 Structure Manager (Platform Maker)
The Structure Manager allows you to quickly add “slots” to your Structure. Remember
that the term “slots” merely refers to a place in the tree hierarchy, not strictly the familiar
case of an offshore platform. A slot can be any drill site, or indeed simply a reference
point in a conceptual “Structure” grouping.

For instance, consider a group of land wells in close proximity. Rather than define each
as a “single well Structure” in a Field, it might be advantageous to model the group as a
single Structure, with the “slots” defined by the surface offsets between the individual
wellsites.

OPENING THE STRUCTURE MANAGER

To access the Structure Manager, you must first create the Structure, either through the
Job Wizard, or by selecting ADD STRUCTURE after right-clicking on the Field in the
Database Manager.

Open it by either action:
» Right click on the EXAMPLE Structure in the any tree view, and choose EDIT
STRUCTURE GEOMETRY
» Select the Structure from the tree, unlock the Structure panel, then click the
Structure Manager button.

{uj Structure Information

Mame |ExAMPLE-Stucture Elewation 100 $EShucture Manager‘
Ref Slat | Ref Marthing Ref Easting

This is your structure information paflel.

Here are several examples of how to use the Structure Manager. Follow these steps to
duplicate the EXAMPLE Structure:

—

Open the Structure Manager.
Click the button for RECTANGULAR. Enter the geometry: 2 Rows, Row

Spacing 10 ft; 3 Columns, Column Spacing 15 ft.; Bow Heading 40 degrees.

3. Click CREATE and view the schematic diagram of what the template looks like.
Change the variables to see the effects and understand how it works, each time
pressing CREATE. Return to the original settings described in Step 1.

4.  When you are satisfied with the settings, click COMMIT. The template is

generated and both local and geodetic coordinates are calculated for each slot.

N

NOTE: Even after you ‘Commit’, if you want to make a change to the geometry, just
repeat the process.
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“Slot 17 (the slot created by the Job Wizard) is the default reference slot, with local
coordinates set to “0,0”. The geodetic reference coordinates for the Structure (and Slot 1)
are those established when the Project was created through the Job Wizard.

SLOT USER NAME
“User Name” for the slot (second column of the spreadsheet) is the name that will appear
in the tree view and Slot Info panel.

EDITING INFORMATION

If you want to edit any information, close the Platform Maker and make the changes by
unlocking the appropriate Slot Info panel. Alternatively, you can edit directly via the
spreadsheet by double-clicking in the cell you want to change.

NOTE: If you edit the local coordinates, you must follow by clicking APPLY
GRID OFFSET to update the grid coordinates. This operation works in one
direction only! That is, if you alter the grid values, you may not see the local
coordinates update immediately. However, when you close the Platform Maker
and check the info panel for that slot the changes will be reflected.

Target M t . .
Target Management © Teigiherisgonan] allows you to quickly set up generic targets for

each slot.
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4.10 Tutorial: Using Structure Manager
Example 1: Create STRUCTURE?2 in the EXAMPLE Field.

1.

2.

10.

Select FIELDS (or FIELDS/PROJECTYS) tree view.

Right click on the EXAMPLE Field; choose “Add Structure.”

Select the new structure (‘“Put the new structure name here”) on the tree.

Enter the name STRUCTURE? in the text box of the Structure panel that says,
“Put the new structure name here” (the name can be modified in the Structure
Manager later).

Enter an ELEVATION of 80 ft in the panel.

Go to STRUCTURE MANAGER and “Create & Commit” a six slot Rectangular
template: 3 rows, 2 columns, row spacing 15 ft, column spacing 12 ft., 70 degree

Bow Heading.

Note that the local and grid coordinates are initially the same (namely ‘local’) in
the Slot spreadsheet.

Enter an EASTING REFERENCE = 2815000 and
NORTHING REFERENCE = 492500

Click the APPLY GRID OFFSET button and grid coordinates are calculated for
the given local geometry, with the Structure Reference defaulting to Slot 1.

E Plattoms Mo [STRUCTUREZ .

= Fiecisryis Crcule bl &
Fepctargpda Dovanaky
PR (OR— .
R oif Codburmria Friws bpacwg | 15
Woba dfom 3 Colpeey Eipusing | £
Bombimadrg | 20 Conabe
oe | [=] .
Aoloeorea re gl B ] I:-. -
Eatre Hedesena | TS L
Hostwreg Hetessncs | ] J
| i+
L] rcﬁﬂﬂ}r-r'f: L]
-
Apply Grid |

FR15800 B0

. ZR1AIAE TR 43250400
14,10 503 ZEI1SQ0503) 433501410
18,20 605 FR14FE3I &5 49251870
2018 1036  FEVS@IDI6E, 43252809
LI =182 TE14338.98 492%32 30

A92%00 80
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STRUCTURE?2 should end up looking as shown in the figure above.

Notice the conventions used for row, column, and bow heading. Slots are numbered in
sequence by row; the bow heading is the angle described by a line passing
through slots of the same column and successive rows, extended in the direction
of Slot 1, and rotated clockwise from the north, or zero degree reference.
Continue to “Create & Commit” to experiment with how the Structure Manager
functions.

Example 2: Create a Structure with slots arranged in a circular pattern.
1. Right-click on the EXAMPLE Field in the tree; select ADD STRUCTURE.
2. Name the Structure STR_CIRCLE; Elevation = 0.
3. Go to the Structure Manager; select the CIRCULAR radio button

4.  Set the Radius = 50 ft. and the number of Slots = 8, Heading = 0. “Create
&Commit”. (Press Commit a second time to generate the larger schematic).

5. Enter Easting Ref = 2812000; Northing Ref = 492000. APPLY GRID OFFSET
to update the grid coordinates.

= Platlarm Maker

= Plaioen Mame: [5TH_CIRCLE

i Feclangds ™ Ceodw  Maruadl -
Lol Geomivg - -
Fiackus from | pading |
Fﬂlmﬂ: ad ! B
Roifkin [ B Crealn | Comss
¥ # .

Fedpanrca |

E sty Plotranrca | wmm | ot 7

!ImFdnmn: I

00 |,

4]

& Tage Ilra-_oenw:

50100 0 2812000 00
2812035 36 493035, 36
281 205000 A9200U0. B0
2B1 2035 36 491 364.84
281 2000.00

2811364.54 4
F 2811950.00 AF2R00.00
__ PEVISE4 G4 437035 F6

NOTE: An important difference from the rectangular Platform Maker is that instead of
the reference coordinates being associated with Slot 1 by default, they describe the center
of the circle around which the slots are evenly spaced.
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Example 3: Create STRUCTURES3 in the EXAMPLE Field. This time you will build
the structure “slot by slot”. You want three Slots with the following names and local
coordinates (N/S, E/W):

SLOTI1_STR3, (0, 0); SLOT2_STR3, (20, -20); SLOT3_STR3. (-30, -15)
Follow steps 1 — 4 from Example 2 above, except with the name STRUCTURES3.
5.  Enter an ELEVATION = 120 ft.

6. First go to the Structure Manager and set the EASTING REFERENCE =
2814700 and the NORTHING REFERENCE = 492600.

7. Select your new Structure on the tree; right-click and select ADD SLOT. The
SLOT INFO panel “unlocks”; enter SLOT1_STR3 for the name. The default
local coordinates are (0,0) and grid coordinates are equal to the Structure
reference.

8. Repeat Step 7 to add the other 2 Slots. Notice that when you enter the local
coordinates the grid coordinates are automatically calculated.

9. If you had not yet entered a Structure Reference (Step 6), the grid will match the
local coordinates. You could then add the reference coordinates later in the
Structure Manager, click APPLY GRID OFFSET and get the same result.

10. To illustrate editing the Structure Reference after the Structure has been created,
change the EASTING REFERENCE = 2814600.

11. Go to the Structure Manager and enter the new reference.

12. Click APPLY GRID OFFSET and verify that the GRID EASTINGS for each Slot
have been updated.
13.
Another way to build a Structure ‘by hand’ is to use the Structure Manager to create a
temporary slot template for as many slots as you need, then edit the coordinates of each
Slot with the actual well offsets.

Practice setting or editing the Structure Reference to understand how it works.
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4.11 Add/Edit Project
Right-click on a Project in the Database Manager tree and choose EDIT PROJECT to
open the form shown below.

F AdalEdit Project E
gpmet bigres :E":FN."";F Frupeas Commed

T - TPl DM ERTE HERE
G Dare  [LDET =|

Tyoe Prowet [3STAUCTURES

Operstn  [ORCDS
Avrailable Structures Mk the check boodes] mext 1o tha
L e wemu wriah 1o ischude @ poas
] STRUCTURES pigsel. A Eluches cam be & pngle
B EAMPLE Sinchas well, plablonm, pad o she et ol welli
CISTRICTUREZ whsch chawrn 1he aamen plowalion
[ 5TRUCEURED

e When opened from the Current Project tab view, you can only EDIT the current
Project (not ADD a new one).

¢ Opening through the Project tab view is also for editing the selected Project.

e To ADD a Project, right-click on a FIELD in either Project or Field tab view, and
choose ADD PROJECT.

GENERAL INFO

In either case, you can enter a name for the Project; denote a Start Date by clicking on the
arrow and selecting the date from the calendar; indicate the Type Project (a useful index
for searching a large Project list); denote the Operator; enter any comment you want to
describe the Project.

AVAILABLE STRUCTURES displays all Structures in the Field. Simply check the
ones you want to include in your Project (or uncheck those to “remove” — they are not
deleted from the database, only not included in the Project).
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4.12 Project Selection Screen

Right-click on a project in the Database Manager tree and choose SEARCH PROJECT
to open the form shown below.

s Project Selection Screen

Struclunes assigned o Progect
Structure Nami:
b [EXAMPLE-Stnicture
| |STRUCTURE?
hpely Query | | [STRUCTURES
Type Piomct [eatuwt = ||
Descritions [cortsrs. |
Fiedel 1) [ -
! =f _ﬁﬂlnPnﬂl-ﬂ |
Demreed Lot o3 o i 7 ety
FisdD | ProjectType | ProjectHeme | ComporwHeme | JobMumbes | Descrpion | Dhaste dniisied
I | EXAMPLE Fropeet | ! ! [IEARAT I
146 POT E-AMPLE Proy NEAG 5 58S

147 FSTRUCTURES EXAMPLE Fizesct (L

LEEAERTE R

e All projects in the database are listed in spreadsheet form. Select one directly by
clicking in the far left column to highlight the row; press GO TO PROJECT and it
will be displayed as the Current Project.

e Or, when your database contains many projects, use the search tools to ‘prune the
tree’ and quickly find your project.

e Search with Boolean operators (‘contain’ is most useful) for a project NAME, or
TYPE (if you are in the habit of including that tag). The other search criteria are
remnants of an older interface and do not apply here.
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4.13 Deleting Database Objects
As you manage your database of Projects, Fields, etc., there will be a need to delete items
occasionally. The familiar Windows routine of selecting the object and hitting the
DELETE key, or right-clicking and choosing “Delete” from a pop-up menu is too easy
and leaves you vulnerable to a critical mistake. WinSURV3D handles the delete function
in a unique, multi-step process to avoid such inadvertent and potentially catastrophic loss
of data.

Virtually all delete operations are performed in one place — on the Database Interface
screen, by means of the tree.

Beware...

X

": The higher up in the heiranchy that you delete something, the more you dedete. Deleting a fiekd will erase everything
" in that Fiedd, For eccample, Chick 'OK' to continwe,

Ok i Cancel |

The WinSURV3D version of the well-known “Are you sure?” question.

e Click the DELETE icon * at the top of the screen to follow the process.

e The obvious difference this time are the “check boxes” that appear next to every
object.

e Todelete an item — and ALL objects that are below that item in the tree hierarchy

* icon a second time.

— put a check in the box by clicking on it, then click the
e The warning message shown above will appear. If you are sure that you want to
delete all checked objects and their associated subgroup objects, click “OK.”

e The tree view will be refreshed without the deleted items.
NOTE: THERE IS NO “UNDO” AND NO “RECYCLE BIN” TO RECOVER DELETED DATA'!

NOTE: Although a box appears next to the group headings “SLOTS” and “TARGETS,”
checking that box will not remove all existing slots or targets — they must be individually
checked to be deleted.

Deleting ALL Structures (indeed the entire
ANOTHER Project) does not affect the
status of those structures in the other
projects. BUT modifying a structure (or any
of its subcomponents) within a project will
incorporate those changes throughout the
field and any other projects which include
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it. This holds true regardless of whether the editing or deletion is done through the Field,
Projects or Current Project tab view, for the simple reason that the hierarchy is written
once to the database and made accessible to all possible projects in the that field.

For this reason, it may be considered a “best practice” to perform these operations
through the Field tab view, to remind yourself that the changes will be “global”.
Similarly, rather than DELETE a structure from a project in this manner, it is better to
right-click on the project and simply uncheck the unwanted structure on the Add/Edit
Project form. (Of course, a project can only be deleted from the Project or Current
Project tab view).

NOTE: If you DELETE a structure from the field tab view, that structure is gone — from
ALL Projects in which it may have been included.
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5. 05 Plots
5.1 How Do I Make a Plot?

All plots are made in the Plot Maker, which can be accessed from the Survey Project
Manager screen.

1. From the main Database Manager screen, select the projects or current projects

tab above the database tree.

2. Select any component of the project that you want to make a plot of. The “Current
Project” field should appear in the top middle of the screen with the “Launch”
button in it.

3. Click on the “Launch” button to open the Survey Project Manager screen.

4. In the database tree on the left, select a slot, projection , or a job to open up the
buttons on the bottom. The “Plot” button will open up. Click on it.
5. The Plot Maker is now open. You can begin creating, customizing and saving

your plots from here.

¢ [/Once in the Plot Maker, you can choose anything to be plotted, not just the
specific curve you may have selected to enable the “Plot” button.
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5.2 The Plot Maker
The Plot Maker allows you to customize your own plot templates to exact specifications.
You can create multiple templates for different users and companies, or use pre-existing
templates to get a quick start. All fields are customizable, from size and amount of data to
font, color and backgrounds

With older programs, to generate a wall plot it was necessary to export the basic plot to a
DXEF file to be refined in a drawing program such as AutoCad or AutoCad Lite. While
this was a workable solution for a power user of AutoCad, for many potential well
planners it presented a formidable learning curve as well as an additional expense. Far
more preferable and convenient would be a self-contained capability specifically
designed to create directional plots, and nothing else.

WinSURV3D has that capability and includes various options to create functional and
attractive graphics presentations quickly and efficiently.

OPENING THE PLOT MAKER

Open the WinSURV3D Plot Maker from the Survey Project Manager by clicking the
PLOT icon at the bottom center of the screen. If the button is dimmed (inactive), that
means you have not selected a curve yet. Click on a wellpath to select it and the button
will become active (and you can see the surveys listed). The selected wellpath will be the

default curve that will be plotted. (You can still open the Plot Maker even if the selected curve has
no data).

44



e
DM |0 25230 00| E &M
EETIEES I |

|“‘*'E*|@l':§.l

el Gty
[ i—
_.m

Drstiition T30F - TH = 88 o .58 | Mngaatsy 13 Toee

T - ﬂll e
- N

-2 01 Fresi: g e

III LAY Eegasic to G

c
N By By (=l Bee2S7 N By=I0FL B 2104

AR >—[OmOT-kF[L g~

" el
nATess [000F1 | Dvinion)

I'Ill.l-ﬂll-' T
i R MACE LOCATION
33 0 PN 10300 P
ll'ﬂ‘-:r'esal“ AL YeRET g ¥ ol
wegd 1 LU ) T T
T | { !
TR M Cyisader @ BO000 T | | |
e ent m'—-—:—- E
BB TE B0 ] |
T TR BT P | |
-.-m.: g :-'I'Hl-—.l— *
WA o R M TR I
- __.,?. seas !
| I
| e

S T ST U -

Gored

Suiemn  TRED T

Dakam  HADED
Ceoap: US-2PCHD
Urits USFERT

Barlnos Locabon N AN G0V & 05
Lsboda- 17" dF IT.dF4" N

NS ERaLET Longitste. 103" 40 27,2007~

[ Y
Seate Fackor 1 0847

= g i i b SRR
i Tt R T DR

BET Bt T A T
] t""

HaM T LR

R RN FEL MAGH 3T P
R

L] Lo dnd wldh
Wwrtical Seviion G KLY (300N § Deviveoni

sl 27

Pt aracies

05 Plots

H;BT CFTIRS

Aulims |

O Scveens |

Most of the available tools for generating and customizing the plot are accessed through

familiar icon representations as shown below (Toolbar Icons).

Top Toolbar

Suw”

IR EEEE A EENE

D
=
=
)

N

{1
ST

it
"

New Plot

Open an existing plot

Save the current active plot
Undo / Redo

FLOT FLOT F‘LIIIT FLOT

TAG * -ﬁ, |© WFO

JOE

Layering tools. Move selected object to top, bottom, down one
or up one layer. When objects are hidden behind other objects,

use these tools to bring the desired objects to the top.

Grouping tool. Group and ungroup items. Grouping allows
objects to be moved and resized as one, maintaining relative

sizes. This is a very useful tool for customizing a plot.
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KB+ K

241 BIG &8 [ae

FLOT

7
TAG

Ly

Ll

©

JOE
NFO

FLOT FLAOT

FLOT

Zoom Tools. A great set of tools for zooming in and editing the
plot.

Default Plot Templates. WinSURV3D permits limited default
templates to be defined for 8'2 inch (A4), Wall size, Composite
and Structure plots. This saves time, giving you a head start by
having standard items you will usually include already on the
plot. Currently it is recommended that you keep the templates
simple, limited to information boxes, the plot frame and your
standard logo. Arrange and size them on the template according
to your conventional presentation. Do not include complex
graphical objects (vertical section, horizontal or ladder plots) as
part of the template; rather, add them after selecting the one you
want to work on. For more information, see Plot Templates.

NOTE: After a template is opened, you must click the REDRAW
button to load the current project plot information.

Tag. Default Labels. Specify the criteria for labeling the curves.

Auto Comments. Apply Critical Point comments to the current
proposal plot. Useful if you forgot to implement it when you
created the original proposal, or have modified it since then.

Adjust Draw Mode for the Ellipses. Specify how overlapping
ellipses will appear on the plot.

Target Editor

Add/Edit Job Information. Job needs to be chosen for the Header
Box in Texter

Add/Edit Casing information

Grid Options and Cropping Tools

Info mode. Click to take the program out of Edit mode and display the plot
as it will be printed. In this mode the name of the currently selected object is
displayed in a text box at the lower left hand corner of the screen.

i
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Edit Mode. This is a mode puts the program explicitly into edit mode,
allowing selection, and also allowing a view of all the objects that are in the
plot. It will display all of the grid lines that are created, regardless of
whether they are selected for plotting. To view the grid lines that will be
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plotted select the ‘” icon.

Move Graph tool. Hand Tool. Shift graph axes by simple drag and drop.
When selected the program is put into a ‘move mode’ that remains active
until another mode is selected. First select it, move the cursor over the
graph, click the left mouse button down and drag it to the point more or less
where you want it to be positioned. The graph will be redrawn with the axes
shifted horizontally or vertically to the nearest inch. You can repeat this
process without reselecting the Hand Icon, unlike the cropping exercise.
Select Info or Edit mode to end ‘move’ mode.

Graph Resizer. Logically scales your grids. See Graph Resizer

Cropping tool. Used to crop Vertical and Horizontal Plot areas. The button
must be clicked prior to each cropping exercise. Cropping works only from
the top and from the right, not from the bottom or from the left. To adjust
the position of the curves and comments within the plot, use the move graph
tool

Crops plot graph to nearest lower whole inch grid

Expands plot graph to next larger whole inch grid
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5.3 Objects Tools
The various components of a typical plot are each generated in a similar fashion, and are
represented by what are known as targets “objects.” Think of an object as a type of
container that may be “filled” with different kinds of data, which may be a vertical plot or
reference information, for example.

Placing Objects

The most powerful feature of the Plot Maker is the ability to create and place complex
objects wherever you desire.

This is done by selecting one of the icons described below (Plot, Information or Graphic
Objects) and moving the cursor to a point on the workspace; now hold down the left
mouse button and drag the cursor to create an ‘object box’ of the desired size; release the
mouse button and the object will be drawn.

For vertical and horizontal plots the object drawn will have the same dimensions as the

outlined box. Other objects, such as header information boxes, are drawn to a predefined
size.

Page Orientation

Select your page orientation, Portrait or Landscape from the top right of the screen.

Fage Orientation
* Portrait

(" LandScape

The default is Portrait. If you want Landscape, then select the Landscape option in the
box. You will be prompted again about if you want to ERASE the current drawing, then
you will see this prompt:

[Boubie checking,..

_:-_':; Do s vt ko e Ehas scresen bo khe delfalk peinker ssb up?
[ ] |
Click yes to switch to Landscape orientation.

NOTE: This step is currently required every time you want to load a template that is
oriented opposite of what is currently displayed.

Plot Objects
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PN Vertical Section Plot

Horizontal Plane Plot

0T

Least Distance Ladder Plot

Information Objects (for all Information objects, see The Texter)

Texter- Separate module for all text information objects

Critical Points Information Paragraph

Text. Add free-form text to the plot

3= ={ 7O m

Font. Choose font attributes for inserted text

Graphic Objects

Graphics. Place a captured 3D view on the plot
Frame. Draw a frame around the plot border

Logo. Place a logo on the plot

A RE #

Rotate selected object. Used primarily to rotate text comments

CREATING THE PLOT

The first thing you need to decide is what size plot you want to work on. When you open
the Plot Maker for the first time, the workspace area will be blank. Notice the vertical
line that divides the page. The area to the left of the line is the active plot area. The plot
area is proportioned according to the specified paper size of your current default printer.

INTERACTING WITH THE OBJECTS
However, it is easy to resize any object: first select the object by clicking within the box

so that white square “handles” appear in the corners and along the sides; then ‘grab’ a
corner and drag to the desired size.
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5.4 Graph Resizer
The logical scaling graph resizer works to “zoom in” on a desired portion of a well in a
graph on your plot. It will automatically calculate a scale with friendly rounded numbers
to resize your graph.

USING THE RESIZER TOOL &

1. Select your graph ® - A graph is selected when it has the eight handles on each corner
and sides. The graph below is “selected.” To select a graph, click on the Edit Mode Tool

on the left side of the screen, ®, and then click once or several distinct times on the
graph. The handles should appear around the graph to signify that it is selected.
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An object is “selected” when the box handles show up on each corner and sides.

NOTE: VIEW MODE TOGGLE- Depending on how many times you click on
any object in the Plot Maker, the view mode will toggle. Double-clicking on a
graph will select a single component of that graph, and may switch to a bare-
bones grid view. If any other view modes are accidentally selected, reset the
View Mode by clicking on the Edit Mode button just above the Hand Tool on

the left side of the screen: % . Then select the graph again by clicking on it
once.

2. Select the Resizer Tool — Once a graph is selected, click on the Resizer
Tool ® located on the left toolbar. This will change the appearance of the cursor
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to the resize cursor, which looks just like the Resizer Tool icon except it is larger
and has a red box frame behind it.

Draw the Resize Box - The resize cursor has a red box behind it that
represents the area which will be enlarged on the graph. Bring the cursor over
your graph and enlarge the red box by rolling the mouse wheel up. Roll the mouse
button down to shrink the red box. It will automatically shape itself to the general
orientation of the graph (either square or vertical rectangle.

(NOTE: Be sure to roll up enough to where the box comes into view, as it will
sometimes reset to its smallest size when you begin to resize it.)

To execute the zoom, position the red box over the portion of the curve you want
enlarged, and click the right mouse button once. The graph will rescale itself to
the dimensions of the red box, although your curve may not be centered. Make
the red box slightly smaller than the total area that you want enlarged.
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. Select the Hand Tool - £ To center the curve on your graph, make sure the

graph is selected. (To select the graph, see Step 1) Then select the Hand Tool,
£% which will allow you to “slide” the graph around inside its outer edges to
center the curve within. NOTE: The hand tool should automatically be selected
after executing the resizer.

Move the Graph View - With the graph selected and the Hand Tool selected,
left-click and hold on the visible portion of the curve and drag it to the center.
You will not see a visual confirmation of what you have selected until you release
the mouse button, but the curve will be placed where you release it. The
screenshots below illustrate a Hand Tool adjustment where it was initiated in the
upper right corner of the graph, dragged to and released in the center.
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(NOTE: Once a move of the graph is made with the Hand Tool, a graph must be
selected again and the Hand Tool again selected to make another adjustment)
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5.5 The Texter
The Texter dialogue box is an integral part of the Plot Maker, encompassing all the tools
necessary for inserting information fields. To get to the Texter, click on the Texter icon

= and this screen should appear (colors may vary depending on your default):

il Texter &
Fle Frost Foms: Vew Colrs&Fonis Help

DFd B0 Ex& W, O@EEELEGRENLAD M=

Giet Dietont |
—
Dbt |

Arci Fori

Output Window Conat 0]

THE TWO TEXTER WINDOWS

The Texter is composed of two windows. The top window shows exactly what is to be added on
the plot. The window below is a editing screen should you ever want to edit your data.

All data for any given information field is automatically filled in by the program, so the Texter is
used to pull up info fields and place them. The bottom window’s viewmode can be changed to
either Grid or Text View by clicking on the options on the far right end of the toolbar or go to the
View menu and select either Spreadsheet or Textbox.

.TXT File Options

& Create a new text file
= Open a text file in the Texter
- Save current text to a .txt file. Can be edited with Notepad

53



WinSurv 3D

Text Formatting

o o=E N om

Bold

Italics

Underline

The three text justification tools: left, center and right

Text color

Information Objects

HD

e
L L]
uam

cENE P

Make a Job Information Box

Make a Magnetics Information Box
Make a Geodetics Information Box
Generate a Critical Points List
Generate a Lithology List

Generate a Slot List

Generate a Survey List

Generate a list of targets

Critical Points Info Paragraph
Add/Edit Casing information

North Arrow. Corrections for Grid, True and Magnetic North

ViewMode Window Options

B
===]

abl

Toggle bottom window to Grid/ Spreadsheet View

Toggle bottom window to Text View

CUSTOMIZING YOUR INFO OBJECTS

All the information objects can be customized by color and gradient. There are two
components to most of the information objects: the TEXT and the CAPTION/HEADER.
Both are independently customizable.

TEXT COLORS

NOTE: There are two ways of accessing the Text Colors options array:
1. Go to the menu: Colors & Fonts—>Text Colors
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2. Double-click on the text box in the display window on top. If you want to change
the header, you have to double-click or right-click on the sample header that
separates the two windows or go Colors & Fonts=>Caption Options

Fill style
Solid: Makes the background of the main text body a solid color that you
select
Transparent: Make the background of the text transparent on the plot
Gradient: Creates a gradient effect with two customizable colors for the
background
Text Forecolor: There are three ways to change the Text Forecolor, or
color of the text:
1. Click on the Text Forecolor icon in the toolbar next to the text
alignment tools
2. Double-click on the text box in the top window and select Text
Forecolor
3. Colors & FontsaText ColorsaText Forecolor
Backcolor: Selects the background of the main text box. If gradient fill is
chosen, then this color is one of two colors. The other would be
the Text Gradient Color
Text Box Font: Selects the Text Box font. To change the Header font, see
Caption Colors
Text Gradient Color: Selects the second gradient color. The first is the
Backcolor.

CAPTION COLORS
All the options for the Caption Colors are identical to the Text Colors options. The
“caption” refers to the header of the information object.
NOTE: There are two ways of accessing the Caption Colors options array:
1. Go to the menu: Colors & Fonts—> Caption Colors
2. Right-click on the text box in the top window
3. Double-click on the sample header bar that separates the two windows in the
Texter. All changes made to the header will be shown in this header bar

NOTE ON AUTO-FILLING

If the Texter does not create a job heading that has all the information filled out, you
simply have to go into the main screen of the Plot Maker and click on the Job Info tool on
top 5. Select your job here and then go back to the Texter. Now your information will

automatically fill all fields.

ANCHOR POINT
You can anchor any info box that you create in the Texter to a certain part of your plot.
To do this, just click on the sector of your plot that you want the currently displayed box

to go...
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#nchor Point I
g [ '
[t

and then click on the ADD button to place the box. The bottom button selected indicates
that there is no anchor point, and this is the default.

LARGE SCALE
Click on the Large Scale box to make the info object that you are placing large in size.
You can later scale the object down or make it even larger if you wish.

SETTING YOUR DEFAULT

It is easy to set a personal text schematic to default. Just select the various colors, fonts
and alignments that you want, then click on the “Make Default” button. This will save
whatever current schematic you have displayed as your default. To revert to this default if
you have changed your schematic at all, just click the “Get Default” button and your
saved preferences will automatically load.
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5.6 Plot Maker Menus
The menu array at the top of the screen in the Plot Maker reflects all of the functions that

can be found in the tool panels along the side and top of the screen and are textually self-
explanatory.
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5.7 Wellpath Lithology Profile

A Lithology table may be created and assigned to an individual wellpath by right-clicking
on the wellpath and selecting ADD/MODIFY LITHOLOGY. The Wellpath Lithology
Form shown below will pop up. Enter the descriptions, close the form and it will appear
under the wellpath in the tree.

= Wellpath Lithology E

, [ Paltern
F |TOP SAND | SANDY TOP . _ 800 L=
MIDDLE SEND THID SAND , 1400] 1450
DEEF LIMESTOME |DEEF LIME | 00| A000

ls

e A text table of the Lithology for the selected proposal wellpath may be included on the

plot by clicking the Lithology icon at the left of the Plot Maker screen a
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5.8 Casing Profiles

Casing Profiles may be created and attached to an individual wellpath by right-clicking
on the wellpath and selecting SET UP CASING PROFILE. The Casing Profile Form
shown below will pop up.

& Casing Profile Form

[ Top Depth || Set Depth | Comment

- w124 | 2 0 | 20 [SURFACE
136/ -| 88 | 12375 | 143 | 0 | 1000 |INTERMEDIATE
2| 7T - u 572 7656 1000 | 2000 |LINER|
* i | |
1. Click on the arrow in the SIZE column and choose a casing size (with weight, ID

and OD filled in automatically) from the look-up table. Enter the TOP DEPTH
and SET DEPTH, and add a COMMENT if you want.

Notice that depths may be referenced to TVD, MD or SUBSEA by selecting the
appropriate radio button at the upper right. A Proposal wellpath might be referenced by
TVD for example, while a Survey wellpath may utilize actual measured set depths.

2.

Enter the casing profile and close the form; it will now appear under the wellpath
in the tree.

If you are ready to plot your proposal and haven’t entered a casing string yet, you
can access the form directly from the Plot Maker by clicking the casing icon

M ot the top of the screen. This feature only applies to the Proposal wellpath
selected in the main workspace prior to opening the Plot Maker.

For Survey wellpaths you must access the form through the tree and right-click
menu.

‘Casing shoe’ graphics will be placed on the plot for wellpaths with assigned
profiles.
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5.9 Plot Templates
Default Plot Templates
There are four plot templates that can be quickly loaded from the toolbar:

will BIG =28 o

FLOT FLOT FLOT FLOT

In the Plot Maker you will find these four default templates defined for 8Y2 inch (A4),
Wall Size, Composite and Structure Plots. These can save time, giving you a head start
by having standard items you will usually include already on the plot in the places you
would usually place them. You can assign your own templates to these four buttons.

Make Your Own Plot Templates

The process of designing your own templates in the Plot Maker is simple. Follow these
steps to see how, and design an unlimited number of personal plot templates that will
have all the proposal information filled in automatically every time you load it.

1. Click the Clear Screen button on the right of the screen, thereby erasing whatever

is there.
Clear Screen

You will be prompted to confirm the screen purge.

Double checking...

?rj Do you wish bo ERASE the current drawing?

o
1'ms|m|

Click Yes.
Select your page orientation, Portrait or Landscape from the top right of the
screen. The default is Portrait. If you want Landscape, then select the Landscape
option in the box. You will be prompted again about if you want to ERASE the
current drawing, then you will see this prompt:

| Doubte checking, ..

_::,':J,l Do s vt ko e Ehas scresen bo khe delfalk peinker ssb up?

Vies I N |

Click yes to switch to Landscape orientation.
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NOTE: This step is currently required every time you want to load a
template that is oriented opposite of what is currently displayed.

2. Place your graphs, text boxes and logo where you want them, keeping in mind
what kind of template you are trying to create. Select the colors that appeal to you

or correspond to a company-specific scheme. (For info on placing objects and
customizing color schematics, see Object Tools and The Texter.)

NOTE: Currently it is recommended that you avoid adding complex objects to
your templates, namely survey lists. Rather, add them after loading your
template. A survey list should be added last after all other objects have been
placed and arranged for its placement since it is an enormous graphical object.

TS %

CaErlasFaar[aar

PLOT DR

Pogn!
o
-
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E I EEY T S F L]

=

d[Eg >-[am[O

Vormeal Saction @ 31147 (R0 | Doy

e

3. Go File>Save as Template. This will open a standard save dialogue, and you
have two choices. You can either save your current plot as one of the four default
templates, thereby making those buttons directly open your template, or save as a
new template by typing in a new name.
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Saving user format.. @
Savein [ FORMATS x| +EBckE-

A = dave0l.mdr
L =] defaulkex11.mdr
My Recent | = defaulbcompare.mdr
Documents _ﬁldefadtstrmtue. mdr

u = defaultwalplot. mdr

Desklop

My Documents

-

My Computer

‘“l Fie name: [davem
-

My Network  Save as lype: [Hmlamdsi".mdl]
Flaces

Led Led

Save
_ Cancel |

e  LOADING TEMPLATES: Your templates can be loaded by going to File>New—>From
Template. When you open a template, all information from your currently selected proposal
fills the fields automatically.

e MISSING INFORMATION: If the curve you are trying to plot does not have information
that your template has boxes for (i.e. Casing Info, Lithology Info), then the Plot Maker will
load your template with those spaces empty.

e  FILE FORMAT MDR: All templates are saved as .MDR (Meta Draw Resource). All plots
and templates are saved in this format, therefore all plots can be used as templates in which
new curve data can be substituted.

TIPS ON MAKING TEMPLATES
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ASSIGN JOB INFO: Make sure a job is associated with the curve you are trying to plot. This will
save time when opening a template that has a header box. Job information can be assigned in the
Plot Maker, but it is easier to assign the job to the curve in the Database Manager or Survey

Project Manager.

BRING IN COMMENTS: When a graph’s comments stick outside of its borders, it broadens the
entire picture and is resized the next time you load. To avoid this unwanted resizing of graphs,
before saving a template, do two things:

a) turn off all the comments through the tag editor ™*
b) and click ReDraw.

Add curve comments AFTER a template is loaded.

AVOID LARGE OBJECTS: Avoid putting the large objects into a template: Survey List and
Critical Points Info Paragraph. Add these after a template is loaded.
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5.10 Plot Printing

To print a plot, simply click the print button on the right side of the screen:

1. This will bring up the first of two printing prompts that will ask you to select your
printer or plotter:

3 Select Printer or Plotter ﬁ

Print

Cancel

Frinter
Name |EPSOM Staus COLOR 220 B

2. Once your printer is selected, click Print, and a printer-specific module will
appear (Note: screenshot below differs from printer to printer.)

\j. M Stylus COLOR 800 Py

G Man b Paper | ¢ Layout | 66 Uiy
p—e . Hedia
Leter 812211 |ME:: 7]
Color
¥ ok " Black
Mo
- — + Aulomatic
|-2. ™ PhoteEnhance
| EPSON  Cuglom
Quakly r| Spesd
Hodmal
Color Conirols
Microweave : Of
High Spead : On ] 1
“EpsON_[EREes

Wetszion 5.20

ok J[ come J[ Heo |

3. Select your printing parameters and then click OK. This will end the printing

process, however you may have to close the Select Printer or Plotter prompt, as it
may still be open.
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6. 06 Targets
6.1 Opening the Target Editor

All targets are made with the Target Editor, and there are several ways to access the
editor. Once inside the editor, you can customize and manage your targets in great detail.
Furthermore, the editor doubles as an “object editor” which can be used to model a
variety of objects in your workspace.

Getting to the Target Editor:

Method 1: In the Database Manager, once you have a project open, right click on
the word “~-TARGETS-" in the database tree on the left and select “add/edit
targets.” You may similarly right click on any targets you may already have made

'O addfEdit Target

in this database to get to the “add/edit targets” option.

Method 2: In the Survey Project Manager, without having to select any job or
project, you can click on the large “Target” button at the bottom of the screen.

@)

Method 3: In the 3D Well Planning mode or 3D Projections mode, right click on
any target and select the first option, which is “Edit Target.” If you do not have

any targets yet, just click on the icon I@'at the top.

Method 4: In the Plot Maker screen, click on the icon at the top @

e[| [INote: In the Target Editor, you will be able to edit and manage all targets,
not just the specific target you may have selected to enter the Target Maker
dialogue.

¢ Note: Another way of editing targets, although not as comprehensive, is to
select a target in the Database Manager and unlock the Targets Info box that
will appear in the dead center of the screen.
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6.2 The Target Editor
The Target Editor will allow you to define all the parameters of your targets, including
general information, shapes and coordinates. One distinct feature of WinSURV3D is that
a broad definition of the term “target” is employed. The Target Editor allows for input
of target objectives, target obstacles, lease line or hard line barriers and customized 3D
objects that can be viewed in the 3D space. In other words, the ‘target’ editor
encompasses more than the name implies, and can be used to model any object that you
want to view in the 3D space.

Everyone in the industry is familiar with the concept of a schematic diagram. If, for
example, you want to have a schematic representation of a BHA, you may put a picture
of a bit in the diagram that is way out of proportion to its actual size. You do that so that
you can see the bit and where it is, rather than how it actually looks.

That same schematic principle can be effectively employed with 3D modeling. For
instance, say that you know that a fault lies at a certain depth, with a certain orientation
and direction. Realistically, you are not interested in much more about the fault than the
area you are going to be drilling through, or around, whichever the case may be.

With WinSURV3D, modeling the fault as a rectangular cube or ‘slab’ is very simple, and
provides a very effective way of visualizing how it will relate to the well that you are
planning and/or drilling.

= Tarpgets for Projectz-*Current $tructure: EXAMPLE-Struciure

Add Now Target

I:;_ E:ﬂﬂ_‘pi:'!:i::.ﬂungs GEHERAL TARGET DATA Pk fns Taigats
‘i ”* CTARGETS iy ™ Fiekd Relmerce & Shuchas Refserce 7 ‘Wellibe |5t Relarence
& TGAVLCYLINDER [T Aetertre et Anngned Siok
& TEICYLCYLINDER {Teacn [
& TGTA_SO.CUBE ﬁ =
& TEICLMACYLINDER: SHARE: | CrLINLER ) b VaEn E'w G el S Grd et
Taiget Colee
- _ Crrank Siot Eatfing Curmeni Skl Korthrg
Point Targe! Shapes =
Cocle Diamster | a0 DeDeecton | [
Rotaricr 0 Do Inclration il
Thicknees 5} Danchen Olfset [
Cice A ] Hallvet | [
Side B Voltoal: | [
Coordinates
7 Use Gind Coovdnates LA o & Llsa Lease Line Cals
Eatng| s Mw-lum\;ﬂli reve A= -
Horthing | TIHL . (sl NS @| = ==
TARGET TVD B0 SubDishum e | L
Import Target List

Click on File (in the upper left corner) and go to Import Target List to bring in any target
list to the Target Editor.
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Target Visibility

The three target visibility options help you to define whether or not you want your targets
to appear in the well planning interface. It does not affect the informational existence of
the targets, only their graphical representation on the screen.

e ALL Visible: This makes all targets visible in the various interfaces where a target
is graphically represented.

e  ALL Invisible: This makes all targets that have any graphical representation NOT

appear.

e Default: The default is that all targets are visible, but allows you to toggle visibility
of individual targets.

General Target Data

The uppermost box in the Target Editor contains several groups of parameters. The first
group is the reference for targets.

GEMERAL TARGET DATA
Relerence for Taigels
" Fisld Refeence & Shuchus Relerence Walsbs [Skf) Relerence [~ Tanget cagraly Retersnced ta True Motk

Descophon Rederence Descnphion Assgreed okt
(TariGET 2 | —
SHAFE: | CYLINDER | W Visble e = T ™

e | —— —
_ Cuamers Slot E sslng Cusrend Siot Mosthirg)

Eﬂ“nglﬂ&m Dip/Disctiors [

Fetsiore | 0 Dip/lechationc| 0

Thicknes=[ 5 DisctonDiter| 0

Side | ) Hodfsat: | []

Side:B Yottset []
Coordinates

i . v Use LOCAL Cocedinates -
™ Use Gird Cooidnates [Refesencato Sie D#Ms | " Uzm Laace Line Cal:

Estting|  loclBWE[ 120000 s 139

Korthing. Local N5: | 000 & 5974 *

TARGET TVD

| 00T SubDatum

¢ Field Reference: target is referenced to field geodetics
parameters previously set
e Structural Reference: target is referenced by the structure to
which it is associated
e  Wellsite (Slot) Reference: target is referenced by its surface
location
¢ Target Originally Referenced to True North: an on/off option
that indicates that the local coordinates given for the target
are referenced to True North
e The “Description” text field is simply where you type in an arbitrary
name for the target.
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The “Reference Description” field is used to indicate your
current wellsite reference They remind you which Slot is
the Structure Reference for the Structure associated with
the Target; this is for information only and cannot be
changed in the Target Editor

Assigned Slot: Used by the structural well planner when
planning multiple wells with multiple slots simultaneously.
The Assigned Slot indicates the optimal slot derived for
any given user-defined projection. This slot number can be
edited in the Structural Well planning module, found at the
top of the Database Manager.

Shape: This is a pull-down list of 14 shapes that define the
target. Most of them are basic geometric shapes that are
edited fully, but several shapes have limited parameters.
See Special Shapes below.

Textures: The image that is wrapped around the selected
target

e Target color: The color of the target. Defines the color of the texture

selected

e  EW Grid Ref: Refers to the east-west coordinate based on the
field grid that was previously defined for the project

e NS Grid Ref: Refers to the north-south coordinate based on the
field grid that was previously defined for the project

¢  Current Slot Easting: Refers to the east-west coordinate based
on a global grid system that is locally scaled

¢  Current Slot Northing: Refers to the north-south coordinate
based on a global grid system that is locally scaled

Point Target Shapes

The middle box in the Target Editor contains all the text fields used for defining the
orientation and dimensions of the target in 3D space. This applies to regular geometric
shapes only. If you select a special shape (polygon, hard line or lease line), another set of
parameter options appear. (See Special Shapes below.)

Point Target_Shapes

Cocle Dismeter: | 100 Dip/Dwecton i
Riotafior: [ 0 Dip / Incination: | 0
Theckness | S Diecton Oifset i)

Side &:[ T Halfsat: [ i}

Side B[ 100 olfsst [ ]

¢  Circle Diameter: refers to diameter of circular shaped targets

¢ Rotation: The position of a target having been turned along its long
axis (0-360)

e  Thickness: The vertical dimension of the target
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Side A: for rectangular targets, defines one of its two sides

Side B: for rectangular targets, defines one of its two sides

Dip/Direction: The direction that the target faces (0-360)

Dip/Inclination: Number of degrees that the target is facing from 0

¢ Direction Offset: how far off the target is shown as shifted
along the plane of its direction. Negative values move it
backwards.

e XOffset: how far off the target is shown on the X-axis from its

defined location

e  YOffset: how far off the target is shown on the Y-axis from its

defined location

Coordinates
These fields at the bottom are used to define the absolute location of your targets, either
by grid reference, local reference or lease line calls

Use Grid Coordinates
e [Easting: The east-west coordinate based on the user-defined grid
system
¢ Northing: The north-south coordinate based on the user-defined grid
system

Note: A button labeled “GEO” appears when “Use Grid Coordinates” is selected. This
button leads to the Field Definition Form, the geodetic tool used to calibrate geodetic
grid positioning.

Coordinates

= ; ; ¢ Usze LOCAL Coordinates =
: Lize Gnd Cootdnates [Reference to Stucture) DMS . ™ UsaLeass Lina Cals
Easting | Local EW: | 120000 V5| 1369.24
Nesthing LocalNS: | 700 @ samc
TARGET T"-"D TT00 | [ | Subr-Disturs

Use Local Coordinates (Reference to Structure)
. Local NS: The north-south coordinate value referenced by the
structure location
Local EW: The east-west coordinate value referenced by the

structure location

. TARGET TVD: Define the Total Vertical Depth of the target

. VS/@: Vertical Section—the physical distance along the
Vertical Section Plane

. Sub-Datum checkbox: indicates whether the TVD is referenced
to include RKB and elevation

. DMS: Degrees/Minutes/Seconds- describes the target in terms
of degrees, minutes and seconds instead of decimal if using
direction to define the target
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Lease Line Calls
Use the given lease lines as references to define the location of targets.

e FEL/-FWL: Feet from East Line/ Feet from West Line

e  FNL/-FSL: Feet from North Line/ Feet from South Line
¢ radio buttons: indicate from which corner the target is
referencing

Special Shapes

POLYGONS, LEASE LINES, HARD LINES and FAULTS: If you should choose
your target’s shape to be either polygon, lease line, hard line or fault, a different set of
parameters comes up:

Folygons. Hard Lines and Lease Lines

Wl Thickness £ ‘walHeight [ 100 i_':qmiﬂﬂﬁa g Coordinates.  Calculate
" Use Grid Conrdinates * Use Local Coordinates m L g;:::::t i

OR] ¥Port | YPont | Dwection | Distance | EASTING [NDRTHING]

=i | I I ] ] |

&
*

¢  Wall Thickness: The dimensional value of the thinnest part of a
plane
e  Wall Height: The vertical dimensional value of a plane
¢  Central TVD: refers to the TVD of a polygonal target, or the
center of the plane representing the lease line, hard line or
fault

Whether coordinates or direction and distance are given, this tool can calculate
the values needed for target location.
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¢ Coordinates: Select this option to define the target location by
coordinates
¢ Direction-Distance: When selected, the field appears to enter
the DMS and a separate “calc” button appears
e MMS: (see above)
¢ Use Grid Coordinates/Use Local Coordinates: Reference the
target by the grid used for the project or local coordinates
as provided

Special Shapes

FORMATIONS and PLANES
- Point Target Shapes — . '
e i:?; |[7 D:Tnc;i':t —D Generate Formation File
T hickress: Direchion Offzel: | 1]
Side A Hoffgat | 1]
Side B[ | offsat | 0

Formations will have no coordinate parameters to fill out. They will only have General
Target Data and Point Target Shapes fields available.

Planes will have similar parameter limitations as the Formations options just mentioned,
except a text field will be available to specify RKBTVD.
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6.3 Creating a Target
The first point to emphasize about targets is that they are associated with the structure
level of the database hierarchy. This can be seen visually when you look at the tree and
notice that targets are placed at the same level as slots, below the structure.

The first time you access the Target Editor to Add or Edit a target, the following message
will appear:

Do you want 1o add a tarpet?

In the case of a project with only one structure, clicking YES creates a ‘blank’ target and
you are ready to proceed.

However, if a project contains more than one structure, the program needs to know to
which of the structures your new target should be assigned, and reminds you with the
following message:

Mo Structure Selected

y You rst Firsk sedect & Struchure (Chick on the structure with which you wish to associste the target)

Click OK; select the structure, and then click: #dd New Target
A ‘blank’ target is created under the selected structure and you are ready to define the

parameters, filling in the appropriate boxes depending on the type of target. Certain
default values exist to speed the process, and non-relevant items are dimmed.
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6.4 Managing Targets

Targets for Project:- =Current Stricture: Yernons 1

Ele
Add New Targat | Delete Target

H we PROMECT STRUCTURES

T aaget Viskity
~ ALLVirkhe  ALLAnviekle (% Delal
GENERAL TAHGET DATA
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TARGET SICYLRDER TT00 TVD. 108
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In the Target Editor on the left is the database window used for managing targets.

Add Target: This will instantaneously add a target ready for its parameters to be filled.

See Target Editor.
Delete Target: Select a target and click this to delete it.

ORGANIZATION: The topmost tier in the tree is the -PROJECT STRUCTURES-
menu. This opens up into all the structures containing targets. Below each structure is the
list of targets made within that structure.

SELECTING TARGETS: By either right-clicking or left clicking on any of these
targets in the list, the relevant data pops up on the right-hand half of the Target Editor and
can be directly edited from there.

SAVING TARGETS: Changes are automatically saved when the Target Editor is

closed. The two ways to close the editor are by clicking the close box on the top right or
going File>Close.
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7. 07 3D Well Planning
7.1 The 3D Well Planning Mode

The WinSurv3D Well Planning Mode allows you to view and edit boreholes and targets
in a three-dimensional environment. The 3D mode empowers you to successfully design
virtually any style of well plan, including complex proposals incorporating vectored (or
aligned) targets by means of sequential combinations of these various methods. Extensive
data displays show survey info, target info, well information and critical points.

STARTING 3D Well Planning Mode- Once a proposal is selected in the Project
Manager screen, the 3D button at the bottom will activate and allow you to enter either
the 3D Well Planning Mode or the 3D Projection Mode. Click on the button to start.

= WinSLIRVID Rendering - Well Planning Mede - Wellpath-53_Propt
b - B X0wion <f B
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3D Well Planning Mode main screen

3D Well Planning INTERFACE
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Main Menu

e | [ ooptns
Disply Diameder 25

=
<P

Cisplay Diameler 25 *

! Show Planes

<>
Vshowpones () @A #H B L _ (O @2 NS 5 0 Ml

Save the current proposal to the database.

"Point Of Interest”. Clicking on these arrows will advance the
3D Camera View along a path parallel to the selected curve in
the 3D space.

Change the display diameter of each curve. If project is in feet
then the diameters vary from 1 to 25. If in Meters, the diameters
vary from .3 to 10. For feet, if the diameter is less than or equal
to 2, the curves will be displayed in a wireline mode. For
Meters, if the diameter is less than 1 the curves will be displayed
in a wireline mode. The advantage to using wireline mode is
that the curves can always been seen regardless of how far away
you are.

Show Planes will toggle the orthogonal planes at each survey
point along a wellpath.

Place Cylinder of specified diameter around the selected
proposal curve. When used in combination with the ellipses of
uncertainty, it can provide a quick visualization to determine
collision potential as you design your wellpath.

Select the properties of the Ellipses of uncertainty to be assigned
to the curves.

This will show a spreadsheet of properties for each curve.
Undo last projection. Redo last projection

Delete entire (current Primary) Proposal

VIEW TOOLS- The display of walls and/or grid lines helps provide a sense of depth

perspective.
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‘ n Toggles textured walls which surround the 3D space

ﬂﬂ ﬁ Toggles the grid which surrounds the 3D space

Adjust the overall brightness of the screen

= g Slot / Target switch mode

A-ED Add a new proposal, or sidetrack

Proposal History. This history button will show a dynamic
BRY spreadsheet that allows the user to adjust complex well profiles
o without redoing each component.

@ Target Editor. Add or Edit target locations, dimensions, shape,
color and 3D texture.

@ Select a target for projection, without target editing capability.

NAVIGATION HANDLES

The navigation handles array at the bottom left corner of the 3D window is the primary
tool for navigating through 3D space with a mouse.

To use the navigation handles, just left-click on any of the three colored bars, which
represent three axes of space, hold and drag back and forth. To set your desired pivot
point, right click on the target or well that you want to pivot on, and select “Set Camera
Pivot Point.”
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7.2 3D Projection Tools - Profiles

PROFILE PARAMETERS- Profiles are used to design standard well profiles. There

are three profiles available at the top of the right panel in the 3D Well
Planning Mode: Slant, S-well or Horizontal, and Aligned Targets. Click the
button for the desired profile, and the bottom of the panel changes to reflect the
appropriate choice of parameters. Click the button for the parameter that you
want to solve for, fill in the values to use for the remaining variables, and press
Calculate.

TYPE KOP SELECTOR- These tools are only used when you are “starting from the

top”. A simple well may be designed by merely calculating a profile to hit a
target; more complex wellpaths can be achieved by adding sequences of
projections together (or by continuing a profile by adding such projections).

SOLVE FOR SECTION- In the mid-panel are options for the type of kick off you are

dealing with. A 2-D KOP is the simplest and most common: your profile
begins from a point directly below the rig, the “0,0” coordinate case where the
depth of KOP is the only concern. The 3-D Tie-In Point means you have a
departure, perhaps some “drift” from the vertical, some section established —
1.e., non-zero X, Y coordinates.

TYPE KOP SELECTOR (for ‘Slant Profiles’ and ‘S-Well or Horizontal

78

Profiles’)

2-D KOP - The simplest of the tie-in types is the 2D KOP. This KOP always is

centered at 0,0.

2. 3-D Tie-in Point- This is really a 3D projection. If this button is selected then

when the proposal is recalculated, the tie-in point at the first survey is NOT
erased. Itis recommend that instead of using this option, use the Slant well
projection method.

3. 3-D Curve Tie-in- This is useful for planning a slant well
from an existing well path. This tie-in type requires you to select
the well path from which you want to do a kickoff. Suppose a user
wanted to find the perfect point from which to sidetrack from an
existing well path to a target with a given DLS and a predetermined
hold angle. The user will be required to select the well path from
which they desire to side track by clicking on it in the 3D space.
After that they will have to input a DLS and a Hold angle, and then
press CALCULATE. If the program cannot find a solution, it will
say so.

SLANT PROFILE
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Selecting the Slant profile will expose a KOP, DLS and Hold angle input. Also activated
is the TYPE KOP SELECTOR.

S-WELL or HORIZONTAL PROFILE

Selecting the S-Well or Horz Profile will activate a field for
KOP, two DLS values, an entry angle and a Hold Angle, as well
as Tangent and Post Hold. Select the field that you want solved
for and enter your data into the unselected fields. The TYPE
KOP SELECTOR is also activated with this profile.
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Standard Horizontal Well Profile: Type 2

Horizontal profiles can be planned with standard
S-Well, Slant Well, Vector Projector, 3D-to-
KOP Formation Line and Vectored Curve tools.

Entry Angle

DLS 1 -, .

DLS 2

Standard Honizontal Well Profile: Type 1

— ROP

Entry Angle

ALIGNED TARGETS PROFILE
The aligned Targets profile has the inputs shown below. This profile method is designed
to solve a very particular type of profile. Namely, the situation in which it is desired to
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kick off a well and build out to a point in space where a constant inclination turn is
executed so as to line the first target up with the second target. With this tool the user can
specify the Tangent length and the ‘Post Hold’ length in addition to the Build DLS and

the turn DLS.
Profile Alignment Parameters ~Profile Parameters ———

DLS HIDE BOX | ~ Slant Profile

BLsa ~ 3-Well or Horz

mcL Tangent Frofile

AZM Post Hold  |Aligned Targets|

Align to Hext Target CALCULATE |

_Erase Proposal |

TYPE EDP SELECTOR

« 2-0 KOF

KOP

+
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7.3 3D Projection Tools - Projections

What are the manual projections and how do they differ from profiles?

A 3D projection is any technique that can be used to project ahead from any point and
orientation in space. Some projections require a target point, others do not. They are
different from the Profile tools, because the Profile tools are not designed to be used from
any point in space. Those tools must always begin at 0,0,0 (0 TVD, 0 EW and 0 NS).

PROJECTION TOOLS- The following icons represent various projection tools to
specified targets. The buttons are dimmed and inactive until a target is selected. Further
below is a detailed description of each.

b 1

v

N
N
S
A
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Straight Line Projection to selected target

Minimum Curvature Projection
Slant Well Projection

S-Well Projection

S-Well Vector Projection. This allows the planner to create a 3D projection to a
given inclination and azimuth at a target point. It is a powerful tool for
planning wells to dipping formations. Automatically determines strike angle.

Classic “Ouija Board” Projection
Measured Depth Projection

True Vertical Depth Projection

“Needed Build Rate”. Calculate the required build rate to reach a selected TVD
or formation plane

Needed Build Rate to a Dipping Formation. Create a dipping formation target
and plan a well to land on it at any inclination and direction in one step.
Automatically determines strike angle.

™ STRAIGHT LINE PROJECTION- Projects a straight line from the last
point on the current proposal, using the last known inclination and azimuth as
the basis for its trajectory. Straight line projections are often used in
conjunction with the S-Well Vector Projection, which can reach the first of two
targets at an angle that will require only a straight line to connect to the second.
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> MINIMUM CURVATURE PROJECTION- This automatically
calculates the minimum amount of curvature to connect to a target from the end
of a current projection.

% SLANT WELL PROJECTION- The Slant well projection is also known
as a DLS projection or a J-projection. It is a target-oriented projection. This is
perhaps the most commonly used correction. It is made up of two parts. Part
One is the build section. This parameter is measured in DLS units. The second
section of this projection is the straightline-to-target projection.

Depending upon the mode that is used, you can solve for the hold angle (the
inclination of the tangent section), or you can solve for the DLS. If you input a
DLS that is too low, i.e. you can’t get there with such a low turn rate, the
program will automatically solve for the minimum DLS. As such, you should
always double check to see that the program is actually calculating what you
expect.

DLS to TARGET Profile
Slant Well Projection Method

The Slant Well Projection Method
has several solve options, including
sefting the DLS to zero so that the
routine automatically caleulates the
minimum DLS to the target.

Target Parameters:
VD

EW

NS

S S-WELL PROJECTION- An extremely useful projection, which, like the
Slant Well projection is a target-oriented projection. It is also a projection that
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can begin from any point and orientation. In the simplest mode of usage, you
input DLS1, DLS2 and entry angle, and solve for hold angle. The program will
then calculate the length of the tangent. You can also input a Post Hold, which

is to say the amount of distance you want to reach the entry angle before you
get to the target.

Ml Modified SWell Projection 554

Solve
DLS 1 8
DLS 2 £

Entip Angle |

Hold angle | +
TangentSect. © [ |
Post Hold =

Calculate
EDI’!B |
In this mode you solve for the Hold Angle by filling in the other fields.

Standard S-Well Profile

A standard S-Well Profile is very
much like the Vectored S-Well Pro-
file, except that the Inclination and

DLS 1 Aﬂn_’mth at the target cannot be
specified.

Hold Angle

DLSs 2

\

proy jsod

Target Parameters:
VD

EW

® NS
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4 S-WELL VECTOR PROJECTION- This is the most powerful target-
oriented projection tool in the kit. It can be used in several ways: to project a
path to get back on track, or it can be used to plan an approach to a specific
landing point in a horizontal well. The dialog is designed to make it easy for
the user to plan a path to Target 1 such that it is aligned with Target 2. Click
here for an illustrated example.

The yellow arrows in the module allow for quickly selecting the appropriate
target. The upper two yellow buttons are use for selecting the first target, and
the second two for the second target. Each time a target is selected, the Inc @
Target and Azm @ Target are calculated. If you know what inclination and
azimuth you want, just select the first target and input the desired Inc and Azm
, along with the DLS1 and DLS2 values.

.H1 Vector Projection
_.I -.i--:g;__: S _
First Tanget 805
psi| et ngat]
I e e e
Brision |
!m@rmm ’ j_l:]’;f;d
Axm@Taget[ 0ooog T Advance |
Vo[
Second TVD | CALCULATE|
[T Show Spheres

Enter your desired Inc and Azm @ Target as well as your two DLS values
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Vectored S-Well Profile

This profile shows the inputs necessary

for a vectored S-Well profile, in which

the inclination and azimuth at the target
DLS 1 can be specified by the user.

Hold Angle

,DLS 2
o

.

Entry Angle L

ploy 1sod

Target Parameters:
TVD

EW

NS

o= Inclination
Azimuth

Setting up to do a Vector Projection

Step 1
First choose the target you want to shoot at from the Target Selector box. When
you choose the target you will see the Target Inc and Target Azm text boxes to
the lower left reflect the values for that target. These are the values that you
either entered or were calculated for you when you input your targets. If they

are what you want to have at the target, leave them alone, but if you want to
adjust them you can do that here.

Step 2
Now type in the desired values for the upper dog leg and the lower Dog leg
under DLS1 and DLS2. These are the initial values that the program will
attempt to use. If there is not a solution with this method then the one or both of

the DLS's will be iterated depending upon the solve option you have selected in
Step 3.

Step 3
There a four solve options. Really, there are five, the fifth being that the
desired dog legs that you want to have render an immediate solution. The other
options are variations on how the solver iterates the DLS's when searching for a
solution. The four options are:

e LOCK DLSI1 - This keeps the value of DLST1 at the value you input
and iterates DLS2.
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e LOCK DLS?2 - This keeps the value of DLS2 at the value you input
and iterates DLS1.

e MAKE = - This iterates DLS1 and DLS2 at the same time and makes
them equal at all times.

e NO LOCKS- Lets the solver iterate the DLS that failed the last test
and keep the other one the same.

Step 4
Check your bail out value. The bail out value defaults to 40. If you anticipate
higher dog legs than 40 then change the bailout value. Coiled tubing
directional drilling, for example, works with dog legs well in excess
of 100.

Step 5
Press CALCULATE

NOTE: The vector projector does not give an absolutely optimum solution all
of the time. It is a powerful tool, but it is not always the perfect tool.

Ilustrated Example of a Vector Projection

I
1) This view is from the bottom up of a well that has been drilled straight down to a depth

of 9500 feet. There are two targets for it to hit. Target 1, the white box, and Target 2, the
brown cylinder, are the desired targets.
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" Vector Projection E__ﬂ:
285,

First Target: #01
Secondl anget; #02

DLS1 | 8 ‘ Next Target |
pLs2[ 8 ﬂ 5 Fiest Tanget
E stension ' ﬂ HTI y
Inc@Taget| 456668 aiget
Aem@Taget| 67301 * _Advance |

First ?"'u"DI 2 -

[T Show Spheres
2) By clicking on the first target, the white box, and then clicking the Vector Projection
tool icon, 1, this dialogue appears. We want to solve for Inclination and Azimuth at
Target, knowing what DLS values we want to use, so we select our two targets with the
yellow arrows and enter a DLS value of 8 for both Dog Leg Severity fields. Then we
click CALCULATE.
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3) The work of doing this S-Well is essentially over, as t‘fw curve has been calculated to
line up THROUGH the first target to hit the second target with the DLS values that we
input. But there is one more step.
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-

4) To actually make the curve complete, we just click on Target 2, then click the

straightline projection tool at the top of the screen ™ and a straight hold section will

strike the anticipated target. The target is struck at an inclination of 45.67 and an azimuth
of 67.38, as per the vector projection dialogue.

> QULJI BOARD PROJECTION- Select a Solve Option and enter the parameters as
required. This method is referred to as an ‘open target’ projection since rather
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than specifying the target, you establish DLS and toolface orientation criteria and
see where it takes you.

il Ouija Board Inputs ﬁ

Solve Mode
DL MO © TVD

wol
we
o I
oLs[
TFA[

Calculate |  pone|

M0 MEASURED DEPTH PROJECTION- Enter the TOTAL MD to project to and
have the delta MD calculated, or enter an additional measured depth in the
ADDED MD box and have the TOTAL MD calculated.

@l input either the TOTAL MD...

. ADDED WD o
“poramn o[ W
"oy | Select Target |
e Calculate :
'y : nm

i,
o e

o

Yl TRUE VERTICAL DEPTH PROJECTION- This works just like the measured
depth, except that you are working with TVD instead MD. At the bottom of the
Parameters Frame is a Pick List displaying the TVD's of all assigned targets by
number. Select a target and the TVD will be displayed in the TOTAL TVD text

box.

Wl input cither the TOTAL V... i»ﬁ'l

ol = =
o= o * L i =

W s | Belect Target X

E= Calculate |

R o

<= NEEDED BUILD RATE-Calculates the required build rate to reach a selected TVD
or formation plane by using the Quija Board Interface, as seen under “Quija Board
Projection.”
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“. NEEDED BUILD RATE to a dipping formation- The Projection to Dipping
formation dialogue allows you to both create a 3D formation plane and a projection to
reach it at a specified strike angle. This is an extremely useful tool for planning horizontal
wells to dipping formations. It can automatically create the target object for you. It will
also calculate the strike inclination

Wl Projection to Dipping formation
Inchination of Landing
% User Spacihed Incinaton

™ Inchriation deterrined by siike azmath
Create & pacgechion bo a-:i:ni'qlutmdiunl:dl I&
i & downdip diecticn of * anrmth
ey VD
The REBTVD of the formation i I

Thee euive i bshhlhelmrmimﬂ " inchnaticn
sy & shike daection of * azwnuth

[¥ Create 30 Formation Plane [Dip 0.00° @ 0.00° Azm|

'I'ﬁ::!mussl 10 Fu Lb‘ﬂfﬁ] 500 Ft
[ AsNeedad
Width 3000 Fr.
EW-HS Refemnce TVD Refersnce
% Stat T
™ P =+ Colo r mw,,
CALCULATE |
FOOTER
ﬂlu— [ wordHE | WoldTVD | Distance . el OFF . [5

The footer is mostly associated with displaying information, and will be discussed in
more detail. Click the Camera icon to pop up a menu that allows the user to save the
current 3D view that is displayed on the screen. The user can save as many snapshots as
they want, and place them anywhere in the plot they create using the plot planner.
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7.4 3D Well Planner Info Panels

LEFT INFO PANEL

COLLAPSABILITY- Shown directly below are the three default information panels
visible to the left of the screen. Each panel may be collapsed or expanded by clicking on
the arrow at the upper right corner of the panel.

Reset button will change the camera view to a “bird’s eye view”
from just below the rig site

Grid Referencing shows the grid values instead of the wellsite-
referrenced values at the footer of the screen

Survey Info- This area dynamically displays the Curve name and the
interpolated survey point data for the curve that the cursor is
currently over in the 3D space. If the cursor is over an ellipse, then
this box changes to display Ellipse information.

Display Options- Define a subset of Project wellpaths to display in
the 3D space by clicking the appropriate radio button to choose
which curves you want to see. Work Curve and Proposal refer to
those curves as they are currently selected on the work screen. To

select specific individual curves, click the Curve Properties icon =2 .
Current Target- Information for the currently selected target. By
holding the mouse over the TVD box, either the TVD or the subsea
depth will be displayed.

Target Centers- Displays information of the center of the target

Selected Points- Displays information on the selected point found
within the target.
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Shown below are the two remaining panels expanded to display a captured Snapshot of
the 3D space, and Least Distance information.

Snap Shot- The last Snapshot taken (by clicking the Camera icon in
the lower left corner) is shown as a thumbnail in this panel for your
reference.

Least Distance. No information will be displayed in this panel until
a least distance calculation is made. The information presented is
dynamically updated as you move your cursor over the visual
representations of LD in the 3D Space, showing the type of
calculation, the Distance, and the interpolated survey points of the

two wellpaths in question.

B3 SNAP SHOTS: Clicking on the snapshot camera brings up the options below:
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GH Copy Snap Shot
" Stors SnapShot in Pict Cuss

£ Emply Picturs Gueus

G Copy Snap Shot- Stores the frame inside the 3D view to the snapshot
directory (default: c:\WinSURV3D\snapshots)

s Store SnapShot in Plot Queue- Stores the frame inside the 3D view to the
Plot Queue directory (default: c:\WinSURV3D\SNAPSHOTS\QUE)

B3 Attach to E-mail- Allows the user to directly attach the current 3D image to
an outgoing e-mail

@ Empty Picture Queue- Empties the directory of Plot Queue images (default:
c¢:\WinSURV3D\SNAPSHOTS\QUE)
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RIGHT PANEL

Most of the right panel in the 3D Well Planning Mode is occupied by the Profile
Parameters interface. For details, see 3D Projection Tools- Profiles.

ERASE PROPOSAL- A useful tool to clear out all of the data of your current proposal-
used to get a fresh start on your proposed well.

SHOW CRITICAL POINTS- Pulls up a spreadsheet of all critical points in the
proposal in the spreadsheet window at the bottom of the 3D Well Planning screen

SHOW SURVEYS- This button is only displayed when Critical Points are being
displayed in the Spreadsheet Window. Click on this button to display the Survey List of
the currently selected curve.

APPLY TO CURVE- This button, like the Show Surveys button, only appears when
Critical Points are displayed in the Spreadsheet Window. It is used to make changes to
the 3D models if they have not automatically done so upon altering any projection
parameters.
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7.5 Spreadsheet Window

The window at the bottom of the 3D Well Planner can display a couple different bodies
of information. The default is the Survey List for the proposal being displayed. Also can
be shown is a Critical Points List. The spreadsheet fields act just like a standard
spreadsheet application with regards to resizing and row/column selection.

NOTE: On resolutions less than 1280x1024, a large degree of horizontal scrolling may be
necessary to view all fields in the spreadsheet window. Below is a screenshot of a typical
1024x768 screen. Notice that the bottom scroll bar (highlighted) is activated for a
horizontally long spreadsheet.

sy :1:.:_]. M Y ".I ] e [

SURVEY LIST (CURVE)- If you click on a well in the 3D window, its survey list will
automatically appear in the Spreadsheet Window. If Critical Points are being displayed
in the window, just click on the Show Surveys button that will appear in the bottom right.

Walk Rste | Hoild Rete LS

Wagh | Dag/ted Fr | Degid F1 | Degiitd Fi Cimei
104 | ) Ok |

o

NOTE: To see a full explanation of all survey list fields, see Survey Window.

CRITICAL POINTS LIST- To see this automatically generated list of critical points
for any selected curve, click the Show Ceritical Points button on the far right of the screen.
If the critical points are already being displayed at the bottom, you will not see this
button, but rather a Show Surveys and Apply to Curve button.

Pl Sface Lochon 3 0.00F1 Eavtng |21 80F1 Moty B SOAEE FifSoa Lewel Dot

| VL Beges Hokd 8 7517, 304.00° Ans

5 10171 e Husld snd e 1185980 5000 100 18

| ) Bogen Hold @ 16 P, $5 T Anm i

B0 PRHL @ 15555 F1 TVD
1
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7.6 3D Well Planner Right-Click Menus

3D Well Planning Mode RIGHT-CLICK MENUS- Depending on where the pointer is on the
view screen, right-clicking will pull up a number of options. If on a target, a long list of
target-related options will pop up. If on the well, a curve options will materialize,
including least distance. If the floor or walls are selected when right-clicking,
environmental options will show.

FOUR DIFFERENT 3D MODE ACTION MENUS:

1) Right-clicking on a WELL- Pulls up this menu, which has extensive submenus:

o Set Camera Pivot Point

' Camera Location

l@ Display Curve Properties

B3 Least Distance

@ Elipses of Uncertainty

E Survey Projections
Curve Creation oplions

]\ Create a Sidetrack proposal

oine Torque & Drag

\E Make Primary Proposal

- v w v W

i SET CAMERA PIVOT POINT- Sets the point at which the camera pivots
to this well when using the Navigation Handles

1 CAMERA LOCATION- Control the point of view on the curve by using
these various options:
i Move Camera
@ Lok Dowvn Pipe
‘I"- Top of Pipe
1. Goto Bottom of Pipe
¥ Raotate Wigw

B DISPLAY CURVE PROPERTIES- Modify the appearance of the curve
inside the 3D space
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[E3 Properites Disiog
M Change Color
. Toggle Rotation
¥ Delete Object
.. Drop Lines

Properties Dialogue- Opens the Plot Colorizer: Which is the main curve

display properties module. NOTE: When making changes to your various
curves, be sure to make sure they are selected in the spreadsheet window at the
bottom by checking the Plot Flag button.

PO COLBRITIR Ed
Soope
= Apply o Al Curve Trpes Unsslectall  Select all Elipses
* Npphy b Servey Cunves only
 Apply b Peopnsal Curvns only Select all for Plotting
I~ Cument Proposal
I Cument Whoek curve
] . Random Color ALL Curves

I=

Change Color- Choose the color of your curve individually

Toggle Rotation- Turns on or off the rotation animation effect of the curve

Delete Object- Deletes the selected curve

Drop Lines- Creates lines shooting from the curve to the floor to enhance 3-
dimensional effect:

activate drop lines
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1234

% LEAST DISTANCE- A powerful set of tools designed to indicate in various
ways the least distances of curves:

Scan all curves completely

> From Poirt to all paths

{E SELECTED wells (Path to Path)
| } SELECTED wels (Point to Path)

X Delete ALL distance Markers

Scan all curves completely- set the parameters for your scan:

Radius- distance from the well to be scanned

From- the upper depth of the scanning spectrum

To TVD- the bottom depth of the space to be scanned
Surface Culling- Automatically removes inapplicable wells

il Least Distance Parameters
z Fradius 1] ._-_ﬂ‘ _. |
#Fiom 0 TaTVD -

“ie : Pt NORINE
e Suface Culing -5 ¥~ 55. . '-f P
r ok |

" From Point all paths- Scan for least distance from the point where you
double-clicked and define the radius

UE SELECTED wells (Path to Path)- Looks for the closest point between any
selected (visualized) wells

l.¥ SELECTED wells (Point to Path)- Scans for all closest point between all
selected (visualized) wells and the point at which you right-clicked

e Scan Select curve

# Delete ALL distance Markers- removes all least distance markers that
may have been placed by previous least distance scans

® ELLIPSES OF UNCERTAINTY- A range of error that occurs when using
standard locating methods. This range becomes greater as distances increase.
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& Show End Elipsid

& Show Al Elipsoids
Show flat ellipses
Drav Elliptical Cylinder

@ Show End Ellipsoid- Shows only the ellipsoid at the end of the well,
relieves computational burden on the user’s computer

@ Show All Ellipsoids- Shows an ellipsis of uncertainty at every survey
point
Show flat ellipses- Displays all activated ellipses as 2D objects
Draw Elliptical Cylinder- Takes the edges of the ellipses and strings
them together, creating a solid cylindrical range along the wellbore

SURVEY PROJECTIONS- Shows a list of available projection curve tools.
(See 3D Projection Tools - Projections for more details)

N CREATE A SIDETRACK PROPOSAL- When this option is selected, you
will be prompted with a confirmation dialogue to confirm that you want to
start a sidetrack, then a window appears for you to name your new
sidetrack proposal, which takes the form of a new proposal under the slot
in which you created it. (For another way to create Sidetrack proposals,
see Survey Project Manager Menus)

[l A new SDETRACK
| = 3 T Lt Ly e iy e e e AT
'__ (Type New Sidelisch Curve: Home Here -
[F—=="_ . RKB Elevation o A
|1 Vorical Secion ™ woL. _y Jcye Tt
. _._.__._l Carcel | (™ Mislars
o
- —’
“"al C A d "\I. -

Once a sidetrack proposal has been created, you can access and edit it
like any other proposal through the Database Manager and 3D Well Plan
Mode.
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¥ A Sidatrack Proposal

m%‘- TORQUE AND DRAG- Opens the Torque and Drag application that installs
with WinSurv3D. An explanation of this sub program is included in the
Appendix

)\E MAKE PRIMARY PROPOSAL- Switches the selected proposal curve to
the one to be edited in the 3D mode without having to step back to the
Project Manager and select it through the tree

2) Right clicking on a TARGET- Pulls up this menu:

(B Edit Targets

# set Target Offsets

% Render Quality 3
€ et Camera Pivot Point

FlvOr

> Turn off Target

B8) Target Mode for Projections  »
) Make Projections b
g Show well markers

AE Edit Proposal to Target

® EDIT TARGETS- Opens the Target Editor, where all targets can be
modified

= SET TARGET OFFSETS- Opens the Target Editor, where target offsets
and all other parameters can be edited
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S RENDER QUALITY- Set the target’s graphical rendering to either Wire

b SET CAMERA PIVOT POINT- Sets the point at which the camera pivots
to this target when using the Navigation Handles

# TURN OFF TARGET- turns off the display of the target in the 3D space

& TARGET MODE FOR PROJECTIONS- By default the center point of a
target is the point that is used for projections. Users can select the point
target mode and click on the point of the target they wish to hit. This
method of selecting a target point is very inexact, as the 3D space does not
allow for precise selection of a given point on a target, and you are likely
to find that it is better to manually in put a target point with the target

2 MAKE PROJECTIONS- pulls up a list of projection tools. To make
projections from selected target

A SHOW WELL MARKERS- If a FAL_MARKERS.DAT file exists, will

m EDIT PROPOSAL TO TARGET- If selected target is assigned to a slot, it
will allow user to modify the proposal leading to the target

Frame or Solid Shading

editor.

activate marker in 3D mode

3) Right clicking on a FLOOR- Pulls up this menu:

* 30 Floor Properties

- = ey et -
& Floor Type [ DMVISION ~ Osless
- ~ Polar Floor T T | W U e
¥ Grid Floor R o % Quad Labek— 5
g | tr eFERC == @ Show  DeritShow LW
-
¥ :!__I

& =i - .. i .- o
| Floor Color Scheme
i FuGadCon | FeslQuadart Coke |
[T=E Sescord Gid Color ) Second Qusdert Cobr |
_. Test f - '."J I
~ T ol v il 3
R | Backpound TestCoke  |© 5 2 o |

o e . T bt
i Gl Line Colos iy =) % :

FLOOR TYPE
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07 3D Well Planning

Polar Floor- displays a radial, circular grid that emanates from the center of
the floor

Grid Floor- the default setting, a standard square grid

Textured Floor- floor whose display properties are those of an image selected
from a file

Default- the user-preferred default for floor type

DIVISION
Grid Lines- toggles whether or not to display grid lines on the floor
Quad Labels- toggles option to display large “NW,SW,NE,SE” letters in each
grid

FLOOR COLOR SCHEME- Allows you to individually select colors for all
various aspects of the floor

4) Right clicking on a WALL- Pulls up this menu:

e Set Camera Pivot Point

5% Wall Texture
Bl il Colors

Fomn SET CAMERA PIVOT POINT- Sets the point at which the camera pivots
to this wall when using the Navigation Handles

i WALL TEXTURE- Select the wall texture for each of the four walls in the
3D space. Select the texture of your choice from the ones provided or pull
up a bitmap of your own preference through this module:
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H WALL COLOR- Select the wall color for each of the four walls in the 3D
space. Use this module:

"W walicotors %]
EI uK ar)
North Wall _!E“”
East Wall
South Wall
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8. 08 Reports

8.1 Report Designer

The Report Designer allows user chooses the information to present in a report. Once set
up, the report design may be saved as a template, enabling the user to easily and quickly
output different report configurations for different intended purposes and viewers (using
a larger font for faxing, for example). A description of the report features and options

follows. For printing options, see Printing Reports.

T REMORT DESIGHER

L SuwRegoriopsons N P
HENGER Kaake Dafack Placn a *\* mark af the Least Destanc
i of each line, ] =
Hrers hre fival o~ IPBSTDOLAI0 Reports 0 Veron's First Proposal
e — oM " OFF 1 Projection Curve
[ Avoilable Fisids | Fieldls in Report
Mensured Dep; ~ B Templas | IMeasured Depth
Inclination Inclination
miuth Airmuth
True Veriical D i Tre Vertical Depth
N-5 Coordinata z -5 Coordinates
E-W Coordinab . |[E-W Coordinates
Sectiol STAKE BACK || hvartical Section Crsentabion
Closure Diston IMSERT-» Closure Distance o EW*[
Clogure Directi Closure Direction Pk ke
Doglog Seven Doglog Sevariby Camontvsp: [ |
Course Length ; ;
Fiale Girmuping [5 | =
Build Rala From Depth P Critical Posrts & =
DT e FONT PRINT
i it All Print Targed Ropoa il
Subsen De > ™ Bowed Commuent
[T include Projacan o bl
.ﬂ-'l [T Show Proj o TWD @ Inc R
o LOGO BITuapR :
EW - N5 Relanence -
L AUE Walihesd % Stuciure DONE

TWO MAIN TYPES OF REPORTS:

Target Projection Report- The Target Projection Report presents a tabular

summary of three types of projections to an array of nine points in and
around the target.

Least Distance- Selecting the Least Distance option displays the screen seen
below. WinSurv3D calculates the least distance between the workcurve and
either another single curve or all survey curves loaded into the program,
including an ellipse of uncertainty model if desired. The Least Distance
Report provides the data for the selected pair of curves; in addition, a
detailed ellipse report can be saved to file or printed.

HEADER COMMENT:

In addition to the job information presented in the header section, a header
comment of up to four lines may be inserted at the top of the report,
centered on the page, just below the header section. Remember to put a
backslash <\> at the end of each line when typing comments. Click MAKE
DEFAULT if you want this comment to appear on every report.
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FIELDS:

Available Fields- There are 49 fields available to be printed in the Survey
Report. To add an item to the bottom of the list of fields to be output, click
on it to select it, then press ADD—>. To insert an item in the list, select it,
click on the Fields in Report item above which you want it to appear, then
click INSERT—>. Depending on the number selected, it may be necessary to
experiment with the font size or print the report in landscape mode for an
easily readable and well-organized report.

NOTE: Two Fields of special note are Up-Down and Left-Right, which are
particularly useful in horizontal sections to know the location relative to a
formation line.

Fields in Report-Displays the fields that will be printed in the survey report.
Fields listed in descending order in the box are printed left to right across
the columns of the page. To remove an item from the list to be printed,
select it, then press < TAKE BACK.

OTHER REPORT OPTIONS:

Boxed Comments- If this box is checked, a box will be placed around each
survey with its associated comment in the report, thereby highlighting the
comment.

Include Projection to Bit- If this box is checked, a projection made to the bit will
be printed IF:

OO EEE The curve to be printed is the workcurve (as indicated by
WORKH# on the Database Manager screen)
00000000 A Bit to Sensor distance is entered in the Database

Manager

Show Proj to TVD @ Inc- Show Projection to Bit at TVD and Inclination is a
special flag active only when printing a report of the workcurve. It is
particularly useful for horizontal wells where it is critical to know what the
needed build rate and landing point are projected to be. If this box is
checked, all of that information will be printed at the end of the report,
after the projection to the bit. If the projection to the bit is not selected
then the projection is made from the last survey point.

Grouping- Grouping refers to the number of surveys that are printed before an

empty line is inserted into the printout. This enhances the readability of
the survey list.
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From Depth- The measured depth from which the survey list will be printed.
The default is 'ALL', but any start depth may be specified by selecting it in
the list box at the lower left of the screen.

Interpolated Reports- Click ON if you want to fill a gap in the survey list with
interpolated surveys. The interpolation may be done by MD or TVD, with
the user specifying the desired start and end depths and the station
interval.

EW — NS Reference- Choose the reference to be the wellhead (normally) or

slot location.

Logo Bitmap- Press this button to Select Bitmap to Use as Logo on the report.
Logo Size- Press this button to choose Bitmap Size to be printed. Magnification
factors between 0.1 and 5 times may be specified.

LOGO BITMAP
LOGO SIZE

Fonts ICON- Press this ICON to select the general font and font size for the
report. Some experimentation is necessary to optimize the look of the

report.

REPORT TEMPLATES:

Save Template- Once you have your report setup the way you want it, you may
save it as a template with a .TMP extension. This is advantageous if you
need to print or save the report in several different formats, eliminating the
need to redo the setup for each type.

Get Template- If you have created templates for different report formats, press
this button to retrieve the file with your preferred setups.
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8.2 Printing Reports
Print Critical Points- Press this button to print a survey report including only the

critical points of your proposal. The critical points must first be applied to the
survey list on the Well Plan screen in order for this report to be available.

Print Target Report- Press this button to print the Target Projection Report for the

currently selected target. A tabular summary of projections of the workcurve to
the center and 8 other points on or around the target boundary, depending on
the target shape, is printed.

The Target Report is available even if the workcurve is not the curve selected
to print. A diagram of the target and 9 projection points is included. The three
projection methods utilized are Protractor, Minimum DLS Curvature, and Slant
Well with specified DLS.

The DLS is input in the Special Projection Parameters dialog box (press
SETUP to access) or from the Graphical Projection Mode screen (press
PROJECT button on MAIN SCREEN). The projected bit location will also be
printed if BHL is selected on the MAIN SCREEN, as well as proximity data to
the Comparison curve (which defaults to PLAN#).

Report to Print- Pull down menu to choose among Survey Report, BHL Report or

Pipe Tally. See the appendix for sample reports.

Printer ICON- Press this ICON to display the Print dialog box and print the report.

You may setup your printer here and choose Portrait or Landscape orientation
for your report. Currently there is no Print Preview feature available in
WinSERVE.

PRINT

ASCII File- ICON Press this ICON to display the Save ASCII Text File dialog box to
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save the report as a text file. Your filename will automatically be given a .TXT
extension. This is very useful if you need to create a survey file to export to
another program. Setup the Fields in Report to include only Measured Depth,
Inclination and Azimuth; press the ASCII File button and answer “no” to a full
report to create a space delimited text file of raw survey data.

-

ASCI FILE



9. 09 Survey Project Manager
9.1 What is the Survey Project Manager?

The Survey Project Manager is one of the main modules in WinSurv3D. It is the
“Launch” screen that is reached from the Database Manager and connects to all other
modules. Inside the Survey Project Manager, you select the structure, slot and proposal
that you want to work on directly and jump right in.

Vi MWL 30 SRV BT WANAGER & P oo D g Tochoahogy, o 1995 1000 WIASLITY 0 eeiian 318 =

Ve beparts Pass

L ey T
Camard Sanwep Fall e Pt
cunne Ml I.'||||H|..1
PR T
L ]
=LA
b W
5 51 bl Fo p—
| [ e
L
W A ek
A 0
AT 1508 v
o s
i -\/
¥ BlPe B e
i
" e
- L = o0
|;' :_'_'+—¥Mt
et e 7 \
I .,l'. L] + l\\\ wm
7 ™~
-4 =
L =
$ : ' .
o
Q=
O
um

ETIEER
snessa B
EXIEEE N
-
2

e -ﬂl;:'m M g e @

I | bl oS Pt | gus

GETTING INTO THE SURVEY PROJECT MANAGER

1. In the first screen you encounter in WinSurv3D, the Database Manager, find the
database tree window on the left side of the screen.

2. Click on either the “Project” or the “Current Project” tab at the top of the database
tree window. This will pull up any projects that can be worked with.

3. Open up the desired field and click on any object within that field. This will
activate the Launch button for that entire project. Click launch to open the Survey

Project Manager.

GETTING OUT OF THE SURVEY PROJECT MANAGER

109



WinSurv 3D

» To get out of the Survey Project Manager and back to the main Database
Manager screen, simply close the whole window with the standard
Windows close button on the top right.

» OR, go File>Exit.

When exiting, you will be prompted to save the changes you have made to
your project:

To Save or Not to Save...

x: [wa o want bo save?

]

| Yas I Mo Cancel

110



09 Survey Project Manager

9.2 Survey Project Manager Toolbar

- @ B

Jdoblnio PROJECT ADD SURVEY, PLOT REPORTS Farameters | SAVE

Most of the work in WinSurv3D is launched from the toolbar in Survey Project
Manager. The toolbar is found at the bottom of the Survey Project Manager screen, but
not all tools are available all the time. A proposal has to be selected for some of these tool
buttons to be activated.

Job Info

s

Jobinfo

This button is always active in the toolbar, and opens up the Add or Modify Job
Information dialogue.

il Add or Modify Job Infarmation %]

' =

COMPANIES -

= & POT ADD |_Jnh Information  Refiesh Tree ||
J'I.IIr 3

Job Number. |#3 P
Compary: | FOT hd
LeaselWel: 42554 |

Localion [Juneau |
Rig Name: [Walden 49 i

State/Province: (4K

County/Faish (lunesay
Country: |LS4

DELETE ok ||

In this dialogue you are provided with the list of jobs under each company in your
current database, and you can add, delete or modify the information for each one.
The colored window on the top left indicates if your job number is in use. Green

means available and red indicates unavailable.

Targets
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This button is always active in the toolbar, and opens up the Target Editor. All

targets within a project can be edited, as well as added and deleted with the Target
Editor.

3D Well Planning Mode

3D

Once you do so, clicking on the 3D button launches the 3D Well Planning
module, where you will be able to modify the selected curve in 3D space.

Graphic Projections

PROJECT

This button is only activated when you click on a specific slot or a specific
proposal in the database window on the left of the screen. The “Binoculars”
button opens a 2D Graphic Projections interface:
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= - —— L

MODE £

MD
INC

Azimuth

™D
E-W

N-5

Buildrate
Walkrate

Distance

Diraction

]

K
-

i

T i
| 50 j

Vactorsd Curve Parameters e —

TARGET: £1 : LOCK sop Mone AZm 0000 | DLS 2

TARGETS | LOCKTVD yoip | 000 |

DONE | LOCKONXY ADDPROP Fuioiop- i  AUTO c | 30 | DekaDistance | 1

OVERVIEW:

The Graphical Projection mode allows the user to do complex projections by simply
pointing and clicking with the mouse. Projections are made from the last survey of the
projection

DISPLAY:

The screen is dominated by the graphical display area. This display is target-centric, with
the axes centered at the currently selected target, indicated at the lower left corner. If this
is not the target that you want to project to, click TARGET to make your selection from
the List of Targets screen.

The size of the viewing area around the target is controlled by the vertical scroll bar to
the left of the display area. Adjust the zoom factor by positioning the slider. This
automatically determines the scale of the axes, shown in the SPACING box. NOTE:
Remember that these are coordinates referenced from the target. If you zoom out enough
you will see the endpoint of the workcurve indicated by a red cross-hairs symbol.

The large numeric text boxes at the lower left indicate the geographic coordinates of the

mouse cursor referenced from the wellhead, duplicating the same information from the
complete survey calculation data displayed along the left edge of the screen. As you
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move the mouse around in the display area these values are continually updated, with the
TVD held constant at the TVD of the selected target.

PROJECTION METHODS:

At the top left of the screen under MODE is a drop down menu of the available
projection methods. The ‘BUTTONS’ options listed refer to the Projection Point buttons
located at the lower right corner, and are redundant to the Mouse options (you will notice
that the mode switches to ‘Mouse’ as soon as the mouse is moved from the drop down

box).

In the descriptions below, target point refers to the end point of the projection, which is
set by positioning the mouse anywhere in the display area and right-clicking. The first
time, the selected projection will be made to the center of the selected target; you may
subsequently position the target point wherever you choose, and the curve will be drawn
per the parameters of the selected mode. Click on the Projection Point buttons to project
to the Center, Left, Right, Top Center or Bottom Center of the selected target. A small
red circle will be displayed on the target perimeter.

Protractor Straight-line to the target point. This is a classical
projection tool familiar to directional drillers
using a string and protractor on a wall plot.

Your DLS 3-D Slant well to the target point. Specify the
desired dogleg in the text box near the bottom of
the screen. If the input DLS is too low, a
minimum DLS projection will be made. If a
projection at the specified DLS cannot reach the
target point, ‘“****** are displayed in the survey
data boxes. Zeros will typically be displayed for
the Buidrate and Walkrate since a slant
projection terminates as a straight line.

Build & Walk- Specity the desired Build and Walk Rates in the
Controls text boxes near the bottom of the screen.
Minimum DLS 3-D calculation of the minimum DLS to generate

a curve of constant curvature to the target point.
Similar to Your DLS except that it will never
include a straight tangent section.

S-Well Vector As a Profiler, this tool is limited to use in the

Projector (Double = Well Plan module
Curve Profiler)
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Vectored Curve- Although this sophisticated method may be used

Advanced to make projections, it is generally utilized as a
well planning tool and as such it is discussed in
detail in

3-D Vectored Curve to TARGET

Description of Projection
The Vectored Curve projection consists of two curves connected to one another without a
tangent section. The dogleg of each curve can normally be adjusted so that they are equal
by adjusting the KOP or the TVD of the target for the first curve. The advantage of this
type of curve is that it can hit a given point at a given inclination and azimuth.

Where Used
This type of curve is used in winged lateral wells where landing points are restricted. It
can also be used as one of the projection tools in building complex proposals.

Input Parameters
Primary Target Point, desired Inclination at target and desired Azimuth at target,
Secondary Target point (1st TVD) and KOP. In all, there are 9 input parameters

M. Projected from Proposal Coxve - 8 3

MODE 1 e
éj‘u’eclureul Curve :l
MDD 335135 e |
INC | 41.30|
Asimuh | 2355 oo |
VD 3zs0.00( |
E-W 287.18| s | O
N-5 381 43|
- ' ; : : : : ; 4R ; : ; : :
Buildrate 265 w0z 180 A9 wo oY 0 L 1 e 2
P

Walkrate -6.32|
[ ; / 0 1-

DLS } 3 .m_! /

TFOF -sz.ts; P
oF | 9218 ; sl
473.7 /
505.2 S ot
| "n.hk |
50 EJI o -l
ANl seck L1 v ek Tie in Curve [ INCL [53.7753 | prgq [3.01

TARGET: #1 | | EQCKEL_O?J INnnE| ",3.,2;1'54.3?55 [“_52"1.5-1
eoirpancer KGN ] L0k oo o0 |

DONE | |[LOGKON ¥ ADD PROP | fleda Prop #3 | AUTG| cL [30.00] Defta Distance ([0 |
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Setting up to do the projection:

116

. Input the Primary Target in the Target list. Even though the size and
shape of the target may not be important, it is a good idea to make the
target a circle with a given diameter. That way you can see the target
on the projection screen.

. Select your proposal curve on the main screen. The last survey in the
proposal curve is used as the tie in point. This projection method allows
you to specify a curve from which you can kick off. For example, if
you wanted to pick a sidetrack KOP from an existing well you can enter
the curve number for the tie in curve in the projection screen and the
program will interpolate on that curve automatically.

o Select 3D Vectored Curve to TARGET from the PROJECTIONS
drop down list

. If the displayed Inclination and Azimuth at the target are not what you
want, enter the inclination and azimuth. This could have been done
when specifying the target.

. If you are going to be using a tie in curve to determine your KOP enter
the tie in curve number under TIE CURVE.

Adjust the size of the projection graphic by moving the vertical slider to the left of
the graphic screen. Remember, this screen is target-centric. If you have specified
a tie in point you should see a cross hair displayed over that point if your zoom is
properly adjusted.

If everything is setup up properly when you move the curser near the tie in point.
Numbers all over the screen should be changing. If you are not in a solution
convergence zone “DLS2" to the lower left will say “OUT”. When you are in a
solution convergence zone DLS2 will show a number. The DELTA Distance is
the distance between the Primary Target and the projected landing point at the
primary target’s TVD. You want this delta distance to be zero. Moving the
mouse around trying to get the delta distance to be zero can be a tedious process.
So, instead of wasting time trying to converge with the mouse an automatic
function called LOCKXY will do it for you. Before you can use the LOCKXY
function you must click on the graphic screen where DLS2 does not say ‘OUT’.
When you click the graphic screen is temporarily disabled so that you can move
off the screen to the LOCKXY button without changing any more values. When
you press LOCKXY you will see two lines snap to the center of the graphic
screen, your target. The DLS1 and DLS2 are the dog legs of the two respective
curves. Invariably these number are different at this stage of the game. It is
frequently the case that you want a solution that has the doglegs equal. There are
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two ways to do this. The two LOCKDLS buttons will look for a solution varying
either the KOP or the 1st TVD (Secondary Target TVD). This can take quite a
few seconds, maybe even a minute depending upon your computer. In order to
solve this problem there are three levels of iterations.

LOCKON XY
This button will find a solution for the given KOP and 1st TVD such that the landing
point of the curve is at the center of the selected target at the desired inclination.

LOCK DLS with KOP

This button will find a solution for the given KOP and 1st TVD such that the landing
point of the curve is at the desired target and inclination and azimuth AND the two Dog
legs are equal. In order to do this the KOP is adjusted until there is a solution.( IF
THERE IS A SOLUTION)

LOCK DLS with 1st TVD

This button will find a solution for the given KOP and 1st TVD such that the landing
point of the curve is at the desired target and inclination and azimuth AND the two Dog
legs are equal. In order to do this the 1st TVD is adjusted until there is a solution.( /F
THERE IS A SOLUTION)

Sometimes is desirable to solve for a specific Dog Leg. Let’s say you want 18.00, not
18.31 for a dog leg. If you are LOCKING with the 1st TVD button above and your dog
leg comes out to be 18.31, for example, you could raise the KOP by a few feet and solve
again. By manually adjusting the KOP you can converge on the desired dog leg of 18.

Using ARROW KEYS to adjust KOP and 1st TVD

There are times when the automatic methods just run away and do not render a solution,
and there are times when you do not want to have the two dog legs equal. By entering
the KOP or 1st TVD manually you can update the solution. To make this manual
iteration easier and fast the arrow keys have been tied to the text boxes. It is easiest to
explain by example.

Place the cursor in either the KOP or 1st TVD box.

Place your three middle fingers over the arrow keys on your keyboard.

Press the up arrow - you should see the value in the text box increase by ten.
Press the down arrow - you should see the value in the text box decrease by ten.
Press the left arrow - The increment value has now been divided by ten, to 1.
Now Press the up arrow again. You should see the value increase by one.

Press the Right Arrow - The increment value has now been multiplied by 10.
Press the Right Arrow again. - The increment value has now been set to 100.

By deft usage of these keys a user can manually and quickly converge on a solution.
Sometimes it is easier to find a solution manually like this than it is to get the computer to
solve.

117



WinSurv 3D

ADD PROP

Then you are content with the curve you have and want to make it a proposal curve press
this button. It will be immediately displayed. If you don’t like the curve you see and
want to generate another one you must press the REDOPROP button. (The straight lines
you see on the graphic screen)

REDOPROP
Undoes the proposal you just added. If you didn’t have proposal you just added it backs
the tie in point to the first survey in the proposal list.

AUTO
This button attempts to automatically find a constant dogleg solution varying the 1st
TVD method without you clicking in the convergence zone. It usually works.

Horizontal Projections

One of the trickiest types of projections to make in directional drilling is
‘needed build rate to a dipping formation’. If the formation is has a 0 degree
dip then the calculation is straightforward and can be done easily on a
calculator. When the TVD of the target does not stay constant, however, the
problem is more difficult to solve. WinSERVE allows the user to do a
projection to dip in two different methods. One method is a graphical method
in which the user moves the mouse to point in the vertical section plane and can
see how the Minimum DLS and the Inclination change. The other method is an
option under the PROJECT button.

Setting up a horizontal dip projection requires several steps. Once done, however,
each time a survey is entered this projection is automatically calculated and stored
in curve 23. Furthermore, the entry point can be printed in a survey report or a
BHL report as an option.

Vectored Curve Parameters Tie in Curve iNCL 0000 s

| kopTvD || LOCKKOP  [None azw |0000

T DLS 2
1st TVD | LOCK TVD HOLD | 0.00 .
LOCKON XY ADD PROP AUTO cL 30 Delta Distance

Add Survey

Lt

ADD SURVEY

To activate this button, select a proposal curve from the project tree in the
window to the left. Once it is activated, click on it to open the Adding a Survey
dialogue, where you can manually insert a survey into a proposal’s survey list.
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All the major fields that define a survey can easily be filled out in this interface.
Hit “Enter” to insert a survey and go to a new one. Click the Done button when
you are finished.

Plot Maker

PLOT
A slot or a proposal needs to be selected in the database screen on the left for this
button to be activated. When you click on it, the comprehensive Plot Maker
opens.

Report Designer

%

REPORTS
This button is always active in the toolbar, and opens up the Report Designer
module.

Tie-in

Tie-In |

The Tie-in button is always active in the toolbar. Clicking on it opens the Tie-In
dialogue:
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]'In- In &

MEASURED
[}E
TRUE VERTICAL
FTH

-5 Coordenale

E W Coordinale

CAMCEL

Enter all information you want for your tie-in and click done when you are
finished.

Parameters

Parameters

This button is always activated in the toolbar. Click on it to open the Survey
Parameters dialogue:
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. Survey Parameters

Parameters

~Method of Calculation — ~Measurement Units ——
S FIRST. select YES or ND if
Minimum Curvature @ lyou want the current data

converted. THEN select the

Radius of Curvature

O |lunits. AN data will be
0 converted.
O
O

Average Angle

Tangential

Convert?
Feet @| O Yes
Meters Q| @ No

|'l]I.ITFU'I' DIRECTION —INPUT DIRECTION

Balanced Tangential

DECIMAL (350.00) ® DECIMAL (350.00) ®
QUADRANT [N 10wW) O QUADRANT [N 10W] O

QO Wellhead EW Dffset
® Other Reference NS Offset

|'VEFIIIC3&I. SECTION REFERENCE

This box will give you all the options to modify the measurement parameters of
your surveys. Note the Measurement Units box conversion instructions. When you are
done, click Done, and your parameters will be saved.

Save

SAVE

This button is always activated in the toolbar. Click here to actively save all
changes to your project to the database file (default WinSURV3D.mdb). You can
also hit Ctrl+S to save. To toggle the auto-save option, go to the Options menu
and select Auto-Save.
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9.3 Survey Project Manager Menus

File
Save (Ctrl+S)
Saves all changes you have made to your currently opened project
EXPORT
WinServe Survey- Exports your currently selected survey list as a format
usable in WinServe
MMS Format- Exports as Mineral Management Service survey format
(US only)
Mauer Survey File (.SDI)- format can be used with the Mauer program
D-Drag
IMPORT
WinServe Survey- Import a WinServe survey list for use in WinSurv3D
Other Text- Import a survey list from another text format
About
Copyright information
Exit
Closes the Survey Project Manager and prompts you to save your changes
Reports
Survey Report: Opens the Report Designer
Target Projection Report: Opens the standard Windows print setup to print
report
Least Distance: Opens the Report Designer where you can add Least Distance
to your reports
Tools
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Interpolate

Interpolate between two survey points by MD or TVD. The interpolated point
may be inserted into the survey list and labeled as such. The interpolated point
may also be made a Tie-in point for a sidetrack well workcurve or proposal by
selecting MAKE TIE IN. WinSERVE will prompt you to choose the curve in
which to store the point. A text file with the extension .INT may also be created,
or a previously created file loaded. This file saves all points that have been
interpolated, and allows them all to be inserted at once if the file is loaded and
executed by clicking EXECUTE TVD LIST.
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Well Site GeoDetics

Opens the Field Definition Form

Field Magnetics

Opens the Magnetics module

DLS-DIP Calculator

Opens the WinSurv3D DLS-Dip Calculator. Below is an explanation of its

functions.
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[ WinSERVE's DLS-DIP CALCULATOR TOOL -|o) x|
[ GR Cwews |  [00]

~ Chck thiz to Erase all thiee

:D;ha -HD ]:l E Input any Thiee of The White Inpuls and the
IDIP ANGLE of the lormation; [+] is DOWHN_ [-] 12

UF. Leave blank the white ones you want to
;DIF' ANGLE _ calculate. Either Displacement or DELTA TVD
— =
| s

The DLS-DIP Calculator is used to solve for three variables which can be a
number of different combinations of Build Rate, Start Angle, End Angle,
Displacement, TVD and MD. If two of the top three fields are entered (Build
Rate, Start Angle, and/or End Angle), then one of the bottom parameters
(Displacement, Delta TVD and Delta MD). If all three of the top parameters are
filled in, then only one of the bottom three parameters can be filled in.

The calculate button will activate when enough parameters are filled in to make a
calculation. The colorful icons to the right of each field will erase that field.

Convergence Corrector

The Convergence Correction dialogue allows for correcting all azimuths by the
convergence. In actuality you can use any directional change you want, but the
most common correction is the convergence, of the difference between true north
an grid north.

NOTE: Be very careful with this tool as it can screw up surveys as
quickly as it can fix them.

!Conwmenu Correction . @

Grid Convergence [— 2900

ADD TO ALL SURVEYS

SUBTRACT FROM ALL SURVEYS

Corel [ |
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9.4 Survey Project Manager Tree Display
The tree display on the left in the Survey Project Manager screen is very similar to the
tree display in the Database Manager, except that it only displays ONE project at a time
and does not have as many editing functions. Its purpose is to navigate easily within the
selected project and launch into the other modules of the program.
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DATABASE TREE ICONS

The table below shows the icons identifying the tree levels in order.

P Name of Current Project
iz Structure
A Slot
S Proposal wellpath
5%  Survey (Workcurve) wellpath

5 Job Number

m

Il Casing Profile
B Lithology Table

To  Torque and Drag calculation file

HEIRARCHY
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At the “top” of the tree is the -CURRENT PROJECT- heading, which encompasses the
entire list. Under the main heading is PROJECT name, then STRUCTURE, and then
SLOTS and TARGETS headings. Associated with the SLOTS may be a PROPOSAL,
JOB number, CASING profile, LITHOLOGY table, and TORQUE&DRAG calculation.
Under the TARGETS heading are all targets associated with that structure.

The PROJECT exists as a subset of all wells in the Field, grouped as a selected number of
Structures. One Project may be a single Structure; for another you may want to include
the next closest structure for anti-collision purposes; a third may include several other
structures, and so on. In other words, the same structure, or any combination of
structures (within a single Field) can be part of any number of different Projects.

COLLAPSING AND EXPANDING

Any level of the tree may be expanded and collapsed by clicking on the + and — signs to
the left of that item. To whatever degree the complete tree has been expanded, you can
collapse it again by clicking on the named level (or the minus sign): everything below
that level will collapse from view. If there is no plus sign next to the object, that means
there isn’t any data below that level associated with that object.

Right-click on “SLOT” A

[~ add Proposal

\E fdd Survey

E Save Slak Info

O add/Edit Target

_El. Set Structure Reference
E Define Definitive Survey

Add Proposal- Opens a proposal wizard that prompts you for the name of your new well
and its RKB. It then assigns it a default job number that you can change

Add Survey- Opens the Survey creation dialogue

Save Slot Info- Saves the information of the currently selected slot into the main
database

Add/Edit Target- Brings up the Target Editor

Set Structure Reference- Set the selected Slot as the reference slot (i.e., with “0,0” local
coordinates) for the Structure.

Define Definitive Survey- Opens the Definitive Well Form, which can be used to define
the well path from the surface to the end of the well path . In the process of drilling a
well it can be drilled in various sections. The first part could have been drilled down to
say, 10000 feet and then a decision was made to plug it back to 8000 feet and drill in
another direction. Then that was drilled to 11000 feet and then a decision was made to
plug it back to 10000 feet and drill to 12000 feet in a different direction. So, we have 3
paths, but only one definitive well. To select that path all the user needs to do is define
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which path is on the bottom and the program will calculate a path to brings it to the
surface. There is only one path that will do that. That is the definitive path.

[ arm B4

0 use this screen, select the wellpath that i at the END of the DEFINITIVE willpath. The program will
climb to the sudnce, genarating the DEFINITIVE path.

QEI'n'-:_'l'mE yrr.tl1pa1-l:1_al the end -:;F-Ii'm_ wpﬂ'ur_lr.'l then prm'thie_ BITOW
B weLL 1 [sLoT 0| Wellpath NAME Surveylype

Surveys for EHIrHW{!'Eddﬂ path
INC AZIMUTH [ TYPE |

THE DEFINITIVE WELL FOR WELLSITE

ATM L1 EwW
{Degh (F1) {Fy

Fl
Right-click on “PROPOSAL” %

E Save Winservel  Say file
Impart \Winserve, say file

[T

Import Ascii File

Add Jobs

Set up Casing Profile
Add/Modify Lithalagy
&dd Torgue and Drag
\E Make Primary Proposal

=

=
O+

Save Winservel.Say File- Save the wellpath survey data in a .SAY text file format to
import to Winservel

Import Winservel.Say File- Import a single curve .SAY text file from Winservel and
save the data in the selected wellpath

Import ASCII File- Import a single curve ASCII format text file from Winservel and
save the data in the selected wellpath
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Add Jobs- Opens Add or Modify Job Information form to add a new job number and
assign it to the wellpath

Set up Casing Profile- Open Casing Profile Form to create or edit and assign a casing
profile for the wellpath

Add/Modify Lithology- Open Wellpath Lithology Form to create or edit a table of
Lithology depths and descriptions and assign to the wellpath

Add Torque and Drag- Open Torque and Drag module to perform a T&D calculation
and assign it to the wellpath

Make Primary Proposal- Tag the wellpath as the Primary Proposal for that Slot. This
makes it the default proposal for plotting and rendering in the 3D Well Planner
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9.5 Survey Project Manager Graph Display

The graph display is a simple overview of your current project. It shows one or all of
your proposals from the top-down in an auto-scaled graph.

Using the graph display:

e Left-clicking on the graph makes a hand tool that allows you to drag it
around for a full view

e Clicking on a Structure in the Tree Window will display all proposals
associated with that structure

e Clicking on proposal curve in the Tree Window will display that single curve
in the Graph Display
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9.6 Survey Window
Survey List in Project Manager
Just as in the Database Manager, by selecting any proposal in the database tree
window on the left, the bottom window will be activated and relevant survey data
will be displayed there.

This listing is the most extensive in WinSurv3D. Using the scrollbars to
navigate the myriad fields.

You can edit any field in any survey by simply clicking in the field and typing

SURVEY LIST FIELDS SUMMARY- All these fields define a survey in each column.

MD- Measured Depth

INC- Inclincation

AZM- Azimuth

TVD- True Vertical Depth

EW- East West Coordinate (East is positive and West is negative)

NS- North-South coordinate (North is positive and South is negative)

VS- Vertical Section — The projection of a TVD,EW,NS coordinate on to a plane
oriented perpendicular to the viewer. VS is a useful tool for displaying a 3D wellpath
on a 2D page. If a well has a lot of turn VS is not very useful

Closure- =sqr (EW*EW + NS*NS) or the distance from the surface location to the
coordinated
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CLDIR- = atan2 (EW,NS)- or the Azimuth direction from the surface to the coordinate

TFA- Tool face Alignment, also often referred to as TFO —Tool Face Orientation. This
is a mathematical calculation that roughly speaking, defines the angle of the steering
wheel you would have to have to begin a turn to the next survey station. As you
approach the next survey the values goes towards zero, always

Walk Rate- Turn rate per 100 feet or turn rate per 30 meters. Change in azimuth. Can
be positive or negative

Build Rate- Build rate per 100 feet or Build rate per 30 meters. Change in inclination.
Can be positive or negative

DLS- Dog-Leg Severity—A more useful method for calculating turn and build in a 3D
space. It requires length, a beginning Inclination and Azimuth and an Ending
Inclination and Azimuth

Comment- User’s comment on survey

Survey Type- A mnemonic code used to define the survey tool used to measure the
inclination and the azimuth. This is used to look up parameters that define the
general accuracy of the measurement tool Those parameters are used in the
uncertainty calculations

PHI- Angle of rotation of the ellipsoid of uncertainty

elAXEW- EW axis length of the ellipsoid of uncertainty

elAXNS- NS axis length of the ellipsoid of uncertainty

PHI Z - Angle of tilt of the ellipsoid of uncertainty

el CEW- EW coordinate of the center point of the ellipsoid of uncertainty

elCNS- NS coordinate of the center point of the ellipsoid of uncertainty

el-UP- Vertical height from the center point of the ellipsoid of uncertainty

el- DownLeg- the component of uncertainty of an ellipsoid in the direction the well is
being drilled

Easting- EW coordinate in Grid coordinates. Value is generally positive and large, since
it is a measurement of distance from distance references, such as the equator

Northing- NS coordinate in Grid coordinates. Value is generally positive and large,
since is a measurement of distance from distance references , such as the equator

RIGHT-LEFT- Meters or feet to the left or right of a proposal. This is useful for easily
explaining where one is in reference to a proposed path

Up-down- Same as above, but instead it is used for how may meters above or below one
is
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10. 10 Magnetics
10.1 Field Geodetic Coordinate Definition Form
There are three ways to get to the Field Definition Form:

. Click the GEODETIC # icon at the upper left of the screen to open the
Field Definition Form.
o Click on the GEODETICS button, Step 4 of the Job Wizard

e [IIf you are adding a new Field manually, click on Preid Gmml within
the Field Information panel in the center of the Database Manager.

. FIELDY DEFINITION FORM [E
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STEP-BY-STEP: The first step in the form is to SET PRIMARY GEODETIC
COORDINATE SYSTEM (click within the title box).

Select & Coordinate System

Grove |IEEEAE S - |

System | Texas South 4205 =l
Datum | MADZT x|
Cancal I
Linear Unid |USFEET ~]

1. The dialog box shown above pops up. Working from the top, choose the GROUP
from the pull-down list (click the arrow).
2. Then choose the SYSTEM (which is a linked list dependent on the Group). The

DATUM and LINEAR UNIT defaults based on the Group choice are displayed.
Get specific information from client company geologists or drilling engineers.
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(NOTE: be aware of the choice between FEET and USFEET for Linear Units,
you will get different results for each).
3. Press OK.

4. Next enter either X,Y,Z geodetic coordinates or Latitude and Longitude (check
the appropriate radio button according to your preference). Whichever you enter,
the other set of numbers will be calculated automatically. Lats and Longs are
entered in Deg/Min/Sec format (TAB between the boxes) and then displayed in
decimal form.

5. Click the E] to close the form and save your changes.
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10.2 Magnetic Information
There are two ways to get to the Magnetics screen in WinSurv3D:
e Click the “magnet” icon ™ at the upper left of the screen to access the

WinSURV3D Magnetics calculation independently.

e Or press the GEOMAG button, Step 5 of the Job Wizard.

ST = e e 127
e
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As mentioned above, as part of the Job Wizard the calculation of magnetic info is done
automatically based on the field coordinate data entered. Confirm this by checking the
Lat/Long values at the upper left.

The IGRF2000 MIF is used for the calculation, and the default date is the day you open

the module. If you need to know the magnetic info for a different location or date, enter
the numbers and press CALCULATE.

NOTE: When entering Lat/Long numbers, be sure to tab through all three Deg/Min/Sec

to confirm the Decimal representation update, or you will not get a new calculation

. Press PRINT to pull up a print preview of a report, which includes a dynamic
north arrow.
(%]
. Press OK or to close the form and save your changes.
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11. 11 WinSurv3D Online

11.1 Updating WinSurv3D
Updating WinSurv3D is a relatively simple process that requires an internet connection.
The file that is required for download is usually right under 6 megabytes.

UPDATING
1. Go to the WinSurv homepage, http://www.winsurv.com, and you should see a
screen that looks like this:

PERFOSMANCE DRILLING TECHNOLOGY, INC,, HOUSTON, TX USA

Performance Drilling Technology
Offers The Following Products:

Borehole Surveying and Well Planning

WinServs: A Bomshole Suneying snd Well Pletning packsge enjoying i second lsgest
instalind bago of any independantity produsced wall planning package

WinSisre? A complete ditabiie snd graphecel dmabade npoding packege for the
indopondent directional driller or directicnal driling company.

WinSureI D A trug rendinsd 3 O | wisll planning and digplay package alliwing
fly-theaugh imvostigation of borghaoln positions, measuniment unceranty, and taegel location

Service Caleulation Applications

Mypdraulles: For rotary hydraulic dling applications

Toiqueh Drag Ol Stang Teeque & Dreg calculations for retary diling.
Consulting Services

W can build and maedain the dalabeses necesgany 10 foppon well planning and'or
lony e Bl aperabae s enabling sound econome: decisions in fisld mansgement

Performance Drilling Technolagy, Inc.

Address: 11E3 Kay Biecayne ©
Heuston, TX 7TDES

Phame: 2815207454 (Offcs)
260 BEDTEEL [Cel)
200-290-7 454 (Techmacal Suppon)

Fan: 2013907555

Emalk:  winss e glohal nat

SEnfyey  Mapgrd  Whedyedd  Tornshbog 0 Eelueiie P
Bama  famslies  foon DoecdBesolad 0 Skudly 000 Gaslaily

2. Look for the “Support/Download” link at the bottom of the left-hand menu list.
Click on it

3. The Support/Download screen will load. Look for the update file download link,
which is the SEVENTH row down. The link itself will read “WinSurv3D Patch
(Version xxx -...” and go into a brief description of the most recent changes to the
application.
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o wall vend PO copy D B aibhr 5 GO e i G0 buvner o lo 8 JIP drove

Suppert
i you have any problem with the downlosds plesse condact us and we will so out the problem

WinServe Survey Version 20050127 Mew |
'MMS Eupart and DM ules
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T T T W T TR
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(G 2010 Magnatics File fon Declinatien [Need User Nare and Password. Foe w58 wilh
:EEEI'& into your Winsernve fccess "Wingereg 2005 01 00 and later, Ao, WinsundD
dingctary) 206 and later)

Wadld Wido Model 20052010 Magnetics File | [Héed User Name and Pastword. For ste wilh
for Declination (Copy this Imta your Wingena 2005 00 00 and later, Algo, WinsundD
‘Winserve\Access ditectony) {06 and laber)
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—M ; 5 == : "
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(Elz. Datwte Deve Glitch jspaived] |

Tor 37 {Text box interface complets lor
(Columns to Text box in imporer.Grid [(Heed User Name and Passwird)

Marth.Teus Morth and Improved Magnetics
'Report, GREAT NEW Paragraph Maker in
116 stutien el Tivritaries :M Uipr Narog and Paggagnd)
MorqueandDrag BLL ~{Meed User Mame and Password)
Torqueandlirag Exocutablo Revison 21 [Need User Hame and Patsword)

far Wi .

[Meed Usor Narme nd Passward)
I {Need User Mame and Pazeword)
WinSURY COMPANICN Full Install 091932004 :ﬂ"lﬂ-l Ussr Narma and Paseward)

{Bekorn sawerg, Use Winsund to your cument
dala unoan. thi HARDLOENE sisna the BACKLIE.

4. You will be prompted to type in a user name and password that should have. Type
it in and begin downloading

5. Once you have the new survey3d.exe file, replace the old one. It is located in the

WinSurv3D root directory. If you have not changed it from the default, it should
be c:\WinSurv3D. Drop the new file in and start the program.
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11.2 WWW.WINSURV.COM

The WinSurv3D homepage (http://www.winsurv.com) contains all information about
Performance Drilling Technologies products and consultation services.

DRILLPOST

One of the innovative new online services available through Performance Drilling
Technologies is Drillpost. Drillpost offers an all-encompassing service to customers who
wish to centralize to their job performance data and job related financial information on a
server that is accessible from anywhere in the world via a secure connection on the
internet. Customers' clients (the oil companies) are given administrative rights to their
data so that they can upload and download data generated by Winserve or Winsurv3D.
They can also grant limited access to the data for their customers so that the customers
can keep track of the latest reports from the field.

For more information on the Drillpost service, see http://www.winsurv.com/drillpost.htm.
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