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also be used to run SES. Yet another alternative method to launch SES is to open SES.mde,
which is the SES run-time file, directly from/using Microsoft Access.

With some versions of Microsoft Access, you may be prompted with warning messages upon
running SES. Select ‘Open’ or otherwise navigate through the dialog boxes to get SES opened
without restrictions. To change Microsoft Access settings so you never have to click
‘Open’, simply open Microsoft Access stand-alone and change the security settings to ‘Low’
using the menu Tools…Macro…Security.

A security installation of SES occurs upon first use of SES. You may need access to a valid
License Code to authorize your copy of SES to use most features of SES. Please contact
Stoner Engineering LLC to acquire a valid license code if applicable.

License Logistics and Pricing
SES supports multiple methods of licensing, including machine-specific, flash-drive, floating-
network, and magic-password. Please contact Stoner Engineering LLC or view
SES_Licensing.htm for the most recent information about licensing and pricing.

License Code (Machine-Specific)
From UTILITIES screen, License tab, you may copy your “Current License Code” text and send
it to Stoner Engineering LLC to acquire a valid updated License Code if applicable. With a
revised License Code, use this same screen to enter a new license code if you’re not using one
of the other licensing methods.

SES Data (SESdata.mdb)
SES data (e.g., directional surveys,
surface coordinates, offset type log
data, LWD data, well plans, geologic
grids, marker bed 3DStratBlock
parameters, THD, etc.) are stored in
a Microsoft Access relational
database in a particular format. A
fresh SES installation will include a
default database named
“SESdata.mdb.” Installing an SES
version upgrade or uninstalling SES
will not delete or overwrite or change
your existing SES_Database(s)!

An SES v4.x default SESdata.mdb
database, which contains multiple
technical geosteering, grid use,
THD, and well plan examples, may
be downloaded from the SES
technical support web page. Also, an
empty SESdata.mdb database may
be downloaded. The SES technical support web page is located at SES_TechSupport.htm.
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GENERAL Microsoft Office HOW TO…

How To Paste Data From Excel
Only select and copy data values with columns in the proper order (i.e., do not copy column
heading labels). SES automatically handles row numbering when applicable. Each Excel cell
should contain one value or no value (i.e., not two or more values). In some cases, data may
first need to be parsed into one-value-per-cell using Excel's Text-to-Columns feature.

Any copied data, which are tab-delimited, may be pasted directly into SES. Excel automatically
tab-delimits data when cells are copied to the clipboard for pasting elsewhere. However, data
may also manually be made tab-delimited using a text editor such as UltraEdit.

To paste data into an SES data table after copying, right-click on the bottom row selector
(asterisk or triangle) and select Paste from the shortcut menu; or left-click on the bottom row
selector (asterisk or triangle) and press CTRL-V.

Sorting and/or calculating (using a toolbar button) may be necessary after pasting data.

COPY DATA (without column labels) PASTE onto last row in table

How To Insert Data Between Existing Data
All data is added at the bottom of a table. In some cases, sorting may be necessary after adding
and or deleting data. Click the ‘A to Z’ toolbar button to sort data when applicable.

How To Delete A Row
Click the row selector at the far left side of a table to select a row (or rows) to delete. Right-click
over the selection and click 'Delete Record' from the shortcut menu, or press the 'Delete' key.

How To Undo Data Changes *While* In Edit Mode
Press 'Esc' key WHILE in edit mode to undo a cell/record data change. A “pencil…icon” may
appear at the left side of the row on some screens WHILE SES is in edit mode.
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WELLS Screen

General
A "Well" has a common surface location and will have multiple data sets associated to it, such
as directional Surveys, Type Logs, LWD, Marker Beds (Interpretations), THD, and Cross-
Sections.

WELL SETUP tab can be used to:
1.) Add a new well to SES_Database.
2.) Delete the selected existing well and all associated data from SES_Database.
3.) Modify/edit numerous well properties.
4.) Navigate to Wells in SES_Database and see their properties.

EXPORT tab can be used to:
Create a 'flat' file in XML format containing all SES well-related data, which may be used to
transfer well data to other SES users and/or to other SES_Database(s).

IMPORT tab can be used to:
Import an SES XML file created with SES using the Export feature.
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GRIDS Screen

General
A "Grid" is a triplet (X, Y, Z coordinate) dataset from 3rd party software that represents the
'digitized' 3D location of a geologic horizon, or a group of multiple geologic horizons (X, Y, Z1,
Z2, Z3, etc.). The X-Y spacing may be arbitrary and null/missing Z values may exist, however
equal X-Y spacing is recommended. GRIDS may also be used to setup drilling target TVD
windows (e.g., Top, Target, Base) with as few as three coordinates.

GRID DATA SETUP tab can be used to:

1.) Add a new Grid to SES_Database by first naming and setting-up the Grid and its zone
names and then pasting the actual grid data into the grid detail section of the screen.

2.) Delete the selected existing Grid and all associated data from SES_Database.

3.) Modify/edit numerous Grid properties.
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UTILITIES Screen

General
UTILITIES is used to manage data connectivity, to monitor database network-use status, to
check for software updates, and to enter or check License information.

SES DATABASE tab can be used to:
1.) Connect SES to an SES_Database, which is a Microsoft Access database (mdb) file in a
special format.
2.) Compact SES_Database to minimize its file size and enhance general SES performance.
3.) Determine the format version of connected SES_Database.
4.) Upgrade connected SES_Database to be compliant with the respective SES run-time
version.

NETWORK tab can be used to:
Determine computer names currently using SES_Database to which SES is configured to
connect to, and computer name of user running the run-time file (SES.MDE). The directory
containing the run-time file is also presented.

UPDATES tab can be used to:
Query www.makinhole.com to check for SES upgrade availability. Your version is compared to
the most current release.

LICENSE tab can be used to:
Determine current in-use License type and its expiration date, and enter License code
information. Information about floating-network license administration may be queried.
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SES
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General
SES screen is the 'command center' of SES and contains multiple other screens. Each tab or
'screen' addresses a unique aspect of SES including smart data integration by design.

SES screen can be used to:

1.) Navigate to well-specific data by selecting a well from the drop-down box.

2.) Create and navigate to multiple data sets regarding directional surveys, well plans, type logs,
LWD data, marker beds from geosteering, THD technology, and cross-sections.

3.) Get more information by clicking the Help icon (“?”) on any screen.

Critical
1.) Wells are added to SES using WELLS screen from Main Menu. If a well has been added but
is not a selection in the drop-down box here, simply close SES screen and re-load it from Main
Menu.

2.) When closing SES, it is recommended to USE THE PROVIDED BUTTONS (e.g., 'Exit' from
Main Menu) instead of the 'X' in the upper-right corner of the window. This method saves the
last loaded well for subsequent initial load if possible.

HOT KEYS
CTRL - hold down Control key while selecting a different Well from the dropdown box and
Surveys/Planner graphics WILL NOT be updated (navigation/dataload is faster without updating
Surveys/Planner graphics; click 'Refresh' respectively to update graphics)
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SES Screen – SURVEYS

General
The survey calculational method is minimum curvature, including interpolation between stations.

SURVEYS screen can be used to:

1.) Input 'raw' wellbore directional survey data (MD, Inc., Azi.) using keypunch, pasting from
Excel, or by import from a LAS format file; MANUALLY enter tie-point coordinates and Vertical
Section Azimuth.

2.) Calculate the Cartesian coordinates (True Vertical Depth, North, East) and Vertical Section
of a wellbore.

3.) Set each directional survey Vertical Section Azimuth independent of other surveys.

4.) Create Vertical Section View and Plan View standard directional plots of a wellbore.

5.) 3D plane-interpolate associated geologic Grid and display the formations/boundaries on the
Vertical Section View.
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6.) Interpolate the calculated survey at arbitrary Measured Depths for (TVD,N,E,Inc.,Azi.).

7.) Create a 'digitized' wellbore survey table with extra interpolated values for smoother
graphing.

8.) Print/Preview a professional directional survey report for regulatory reporting or otherwise.

9.) Print the standard directional plots on any system printer (including Adobe/PDF).

10.) Copy the standard directional plots for paste into another application.

11.) Use ‘3D…’ toolbar button to view survey data in 3D with full rotate/zoom/pan capabilities.

12.) Zoom the 2D graphs by dragging a window with the mouse; then pan by clicking the scroll
bars.

13.) Change a variety of graph properties (including full screen mode / maximize) by right-
clicking over the graph and using the shortcut menu.

14.) Move graph annotations by simply dragging the text to a new location.



SES version 4.5

©1999-2010 STONER ENGINEERING LLC 19 www.makinhole.com

Critical
1.) The Tie Point coordinates (TVD, North, East) in the header section of the screen are the
Cartesian Coordinates of the first station (at ID=0) and must be manually entered if non-zero.

2.) If directional data, Tie Point data, or Vertical Section Azimuth are changed in any way, click
'Calculate Survey' or press F6 to refresh the survey calculation.

3.) From Well Properties, coordinates SurfaceX, SurfaceY, SurfaceZ must equal local
coordinates at (TVD,N,E)=(0,0,0) for proper geologic grid display.

4.) For proper geologic grid display, coordinates SurfaceX and SurfaceY must be in the same
coordinate system as the associated grid.

5.) If well units are changed (e.g., from ft to m), re-calculate all surveys.

6.) If your computer does not respond to keyboard typing, make all graphs NOT have the focus
(magenta outline) by 'clicking-away.' This is a Microsoft bust
(http://support.microsoft.com/kb/210608/en-us).

HOT KEYS
F6 - same as clicking Surveys toolbar button 'Calculate Survey'
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SES Screen – PLANNER

General
Any type of directional well plan comprised of linear and circular-arc hole sections can be
designed, including a circular arc in an oblique plane in any octant(s).

PLANNER screen can be used to:

1.) Design and calculate the critical point values of any 3D or 2D well plan by combining multiple
successive "Targets" as needed.

2.) Determine the minimum curvature necessary to intersect a specified 3D coordinate (target).

3.) Implement a "Target" that extends a straight 3D or 2D line by a specified length.

4.) Implement a "Target" that extends a 3D or 2D curved line by specifying dogleg-severity and
ending inclination and azimuth.
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5.) Associate each well plan with the same or different Vertical Section Azimuth as other well
plans.

6.) Create Vertical Section View and Plan View standard directional plots of a well plan.

7.) 3D plane-interpolate associated geologic Grid and display the formations/boundaries on the
Vertical Section View with the plan.

8.) Create a 'digitized' well plan survey table with extra interpolated values for smoother
graphing.

9.) Print/Preview a professional well plan survey report for regulatory reporting or otherwise.

10.) Print the standard directional plots on any system printer (including Adobe/PDF).

11.) Copy the standard directional plots for paste into another application.

12.) Zoom a graph by dragging a window with the mouse; then pan by clicking the scroll bars.

13.) Change a variety of graph properties (including full screen mode / maximize) by right-
clicking over the graph and using the shortcut menu.

14.) Move graph annotations by simply dragging the text to a new location.
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PLANNING NOTES
When designing or specifying a well plan, consider calculating the PLAN after the addition of
EACH new target. This helps to ensure that the well plan parameters are valid and within
accordance to what SES expects. The results are presented in the lower part of PLANNER
screen.

It is HIGHLY RECOMMENDED to follow the preceding suggestion when using Type II or Type
IV Target Types, especially if Inclination and/or Azimuth are not "simple" numbers. Copy and
Paste of non-simple numbers (e.g., 23.435980298 degrees) is HIGHLY RECOMMENDED in
cases that require calculating the plan to determine the numbers to feed into the next "Target".

For 2D wells, the following may assist in the respective design. In each case, it is assumed that
Target ID=0 is the tie point and Target ID=1 is Type II to Kick-Off point, both of which have
already been specified.

SLANT (BUILD-AND-HOLD or DROP-AND-HOLD): Type I to well bore Total Depth.

DOUBLE BUILD: Type I to start of lower build section, Type I to well bore Total Depth.
-OR-

DOUBLE BUILD: Type I to start of lower build section, Type IV to final Inclination and Azimuth,
Type II to well bore Total Depth.

S-TYPE: Type I to start of drop section, Type I to well bore Total Depth.
-OR-

S-TYPE: Type I to start of drop section, Type IV to final Inclination and Azimuth, Type II to well
bore Total Depth.
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transform the plan into a finite number of either Type II or Type IV ‘target’ types
after fully defining the tie point (first station/row, ID=0), OR

2. Fully specify the properties at the tie point (first row, ID=0), and then simply paste
the Cartesian coordinates of the well plan into SES. This method ONLY works
"perfect" if the source data are full precision (i.e., NOT formatted; for example the
number 23.435980298 is formatted if it is reported as 23.44)

Method 1 example…(formatted) well plan from a service company…

MD* INC* AZI* TVD* N* E* VertS* DLS* Reference

5936.00 0.00 0.00 5936.00 0.00 0.00 0.00 0.00KOP

6000.00 4.68 188.73 5999.93 -2.58 -0.40 2.61 7.31

6100.00 11.99 188.73 6098.81 -16.90 -2.59 17.09 7.31

6200.00 19.30 188.73 6195.04 -43.53 -6.68 44.04 7.31

6300.00 26.61 188.73 6287.06 -82.05 -12.60 83.01 7.31

6400.00 33.92 188.73 6373.37 -131.83 -20.24 133.38 7.31

6500.00 41.23 188.73 6452.57 -192.06 -29.49 194.31 7.31

6600.00 48.54 188.73 6523.38 -261.76 -40.20 264.83 7.31

6700.00 55.85 188.73 6584.64 -339.80 -52.18 343.79 7.31

6800.00 63.16 188.73 6635.35 -424.91 -65.25 429.89 7.31

6900.00 70.47 188.73 6674.70 -515.71 -79.19 521.75 7.31

6920.95 72.00 188.73 6681.44 -535.32 -82.20 541.59 7.31P.P./CSNG PNT

7000.00 76.58 188.73 6702.83 -610.51 -93.75 617.67 5.80

7100.00 82.38 188.73 6721.07 -707.65 -108.67 715.95 5.80

7200.00 88.18 188.73 6729.29 -806.12 -123.79 815.57 5.80

7216.64 89.15 188.73 6729.68 -822.56 -126.31 832.20 5.80

7300.00 89.15 188.73 6730.92 -904.94 -138.96 915.55 0.00

7400.00 89.15 188.73 6732.40 -1003.78 -154.14 1015.54 0.00

7500.00 89.15 188.73 6733.88 -1102.61 -169.31 1115.53 0.00

7600.00 89.15 188.73 6735.37 -1201.44 -184.49 1215.52 0.00

7700.00 89.15 188.73 6736.85 -1300.27 -199.67 1315.51 0.00

7800.00 89.15 188.73 6738.33 -1399.10 -214.84 1415.50 0.00

7900.00 89.15 188.73 6739.82 -1497.93 -230.02 1515.49 0.00

8000.00 89.15 188.73 6741.30 -1596.76 -245.19 1615.47 0.00

8100.00 89.15 188.73 6742.78 -1695.59 -260.37 1715.46 0.00

8200.00 89.15 188.73 6744.27 -1794.42 -275.55 1815.45 0.00

8300.00 89.15 188.73 6745.75 -1893.25 -290.72 1915.44 0.00

8400.00 89.15 188.73 6747.23 -1992.08 -305.90 2015.43 0.00

8500.00 89.15 188.73 6748.72 -2090.91 -321.07 2115.42 0.00

8600.00 89.15 188.73 6750.20 -2189.74 -336.25 2215.41 0.00

8700.00 89.15 188.73 6751.68 -2288.57 -351.43 2315.40 0.00

8800.00 89.15 188.73 6753.17 -2387.40 -366.60 2415.39 0.00

8900.00 89.15 188.73 6754.65 -2486.23 -381.78 2515.38 0.00

9000.00 89.15 188.73 6756.13 -2585.06 -396.96 2615.36 0.00

9100.00 89.15 188.73 6757.62 -2683.90 -412.13 2715.35 0.00

9200.00 89.15 188.73 6759.10 -2782.73 -427.31 2815.34 0.00

9300.00 89.15 188.73 6760.58 -2881.56 -442.48 2915.33 0.00

9400.00 89.15 188.73 6762.07 -2980.39 -457.66 3015.32 0.00

9500.00 89.15 188.73 6763.55 -3079.22 -472.84 3115.31 0.00

9600.00 89.15 188.73 6765.04 -3178.05 -488.01 3215.30 0.00

9700.00 89.15 188.73 6766.52 -3276.88 -503.19 3315.29 0.00

9800.00 89.15 188.73 6768.00 -3375.71 -518.37 3415.28 0.00
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SES Screen – TYPE LOG

General
A Type Log provides guidance for signal expectations while landing and drilling a horizontal
well. Each Type Log may include from one to four curves of MD-tagged information and each
may individually (and simultaneously) be used when Geosteering.

TYPE LOG screen can be used to:

1.) Input geologic correlation "Type Log" data (e.g., Gamma, High-Side Gamma, Resistivity,
Porosity, etc.) using keypunch, pasting from Excel, or by import from a file in LAS format.

2.) Manage and navigate Type Log data from multiple vertical offset wells, vertical pilot holes,
dip-corrected calculated logs, AND/OR derived type logs from the current horizontal well.

3.) Designate each curve name and curve color (color is applied in ParamTuner).
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4.) Convert 'Stratigraphic Depth' (which in most cases is MD from a vertical well with beds of low
dip) to 'Relative Stratigraphic Depth' (RSD) by simply entering the depth of the PAYZONE TOP.
RSD is needed for geosteering and is automatically calculated in the table.

5.) Designate/check which Type Log(s) should currently be displayed in ParamTuner when
Geosteering (multiple Type Logs can be displayed simultaneously).

6.) Recall if a Type Log was derived from the current well (e.g., during the landing and/or
subsequently; see ParamTuner from Geosteer screen).

7.) Graph a Type Log data curve, including linear
or LOG10 scale format (see adjacent picture).

8.) Print the graph on any system printer
(including Adobe/PDF).

9.) Copy the graph for paste into another
application.

10.) Zoom a section of graph by dragging a
window with the mouse within the graph; then pan
by clicking the scroll bars.

11.) Change a variety of graph properties
(including full screen mode / maximize) by right-
clicking over the graph and using the shortcut
menu.

12.) Display horizontal lines on the graph by
simply entering text into the ‘Zone (@Top)’
column at a particular depth.

13.) Set ‘PAYZONE TOP’ by double-clicking a
data point while the graph is zoomed.

14.) Delete an exterior range of data (e.g.,
shallow-depth data) far from the payzone.

15.) Import/copy/transfer type log data from
another well.

16.) Reset 'PAYZONE TOP' in middle of
interpretation, with automatic correction to all
existing interpretations and 3DSB stored views.

Critical
1.) PAYZONE TOP, which defines where Relative
Stratigraphic Depth (RSD) equals zero and
graphically in cross-sections will be seen as the
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SES Screen – LWD

General
Any MD-tagged data used to Geosteer or to be viewed on Cross-Sections constitute "Logging
While Drilling" (LWD) data. The survey interpolation method is minimum curvature.

LWD screen can be used to:

1.) Input LWD data (e.g., Gamma, High-Side Gamma, Total Gas, ROP, Casing Pressure, etc.)
using keypunch, pasting from Excel, or by import from a file in LAS format.

2.) Associate an LWD data set to a directional survey.

3.) Interpolate associated directional survey at LWD MDs for Cartesian coordinates and
wellbore angles, for use when Geosteering.

4.) Manage and navigate multiple LWD data sets from the current well (e.g., multiple
wellbores/sidetracks).
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5.) Designate each curve name of each LWD data set (up to four curves per data set).

6.) Designate a 'Divisor' value for each curve (used with Ratio-Normalization when
Geosteering).

7.) Plot LWD curve data versus MD or Vertical Section.

8.) Print the graph on any system printer (including Adobe/PDF).

9.) Copy the graph for paste into another application.

10.) Zoom a section of graph by dragging a window with the mouse within the graph; then pan
by clicking the scroll bars or zoom again.

11.) Change a variety of graph properties (including full screen mode / maximize) by right-
clicking over the graph and using the shortcut menu.

12.) Overlay LWD data curves when multiple curve data are present.

13.) Stack LWD data curves and set relative proportion when multiple curve data are present.

14.) Navigate to a data point in the table by clicking a graph data
point while the graph is zoomed.

15.) Set LWD curve Min, Max, Color, and linear/log scale format.
(See adjacent picture)

16.) Set up to two constant values and their colors, for graphing in
LWD, ParamTuner, and Cross-Sections. (See next picture)
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SES Screen – GEOSTEER

TAB
VIEW
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SES Screen – GEOSTEER (continued)

TABLE VIEW
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General
A "Marker Bed" data set is a collection of 3DStratBlocks and collectively defines one
interpretation. Each 3DStratBlock is a planar surface that defines the geologic marker top (or
base) over a finite MD range of the associated survey. "Geosteering" involves determining the
3DStratBlock extents and orientation, such that LWD data is sufficiently mapped onto the type
log using Relative Stratigraphic Depth (RSD). RSD is the minimum distance to the 3DStratBlock
from the wellbore location and then also RSD is given in the form of a type log and thus
calibration resolves the differences.

GEOSTEER screen can be used to:

1.) Manage and navigate multiple "Marker Bed" data sets (interpretations) of the current well.
Supports multiple geologic interpretations and/or multiple wellbores/sidetracks.

2.) Load ParamTuner screen, which is used to visually calibrate/tune the parameters of a
3DStratBlock of the selected ‘Marker Bed’...THIS IS GEOSTEERING!

3.) Select an LWD data set and associated directional survey to geosteer using ParamTuner.

4.) Designate whether the ‘Marker Bed’ is a formation top or a formation base.

5.) Designate the stratigraphic depth difference from the marker (i.e., where RSD=0) to the
TARGET location of the actual wellbore (positive value is deeper/below; negative value is
shallower/above).

6.) Designate an associated well plan that may optionally be displayed in ParamTuner.

7.) Enter individual 3DStratBlock parameter values, such as MD ranges and control point
properties including MD, TVD, True Dip, and True Dip Direction Azimuth.

8.) Navigate and or set 3DStratBlock parameter values using Tab View or Table View display
format.

9.) Set which primary Type Log & LWD curve to load in ParamTuner (Curve 1 is most common
and the default). OTHER curves may be posted in-addition (set in Tab View).

10.) Interpolate the associated directional survey at the Marker Bed control point MD to thereby
determine the control point Northing and Easting coordinate values.

11.) Set the name, thickness, and color of the 'PAYZONE Marker Bed' and same for up to +/-5
offset layers, for full-well cross-section generation using 'Cross-Sections' screen and for RSD
log strip display in ParamTuner.

12.) Import/copy/transfer 3DSB properties (thicknesses, colors, names of payzone and offset
layers) from any other Marker Bed in SESdata to current Marker Bed.

13.) Create the next 3DStratBlock at the end of the last 3DStratBlock by double-clicking
MD_End of the ‘new record’ row (last row in table; row with asterisk if row not selected).
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14.) Automatically search for and insert 3DStratBlocks into MD 'gaps' using the insert button in
the header portion of Geosteer screen.

15.) Set the DEFAULT length of new 3DStratBlocks.

16.) Set ParamTuner to operate in FastLoad mode, where user-set-depth range of 3DSB/LWD
data relative to the active 3DSB MD are loaded instead of all such data (helpful for
interpretations with many 3DSBs).

17.) Let SES try to guess the parameters of the first 3DSB (#0) of a new interpretation, in order
to get ParamTuner opened for initial/first-3DSB calibration. (Simply click ‘ParamTuner’ for a
Marker Bed with no 3DSBs yet defined.)

Critical
1.) LWD and Survey data sets must be associated to a "Marker Bed" by making the designation
in the header portion of Geosteer screen.

2.) From Geosteer tab view click ‘ParamTuner’ with a brand new (i.e., empty) interpretation
(Marker Bed) and SES will try to guess the parameters of the first 3DSB in order to GET
STARTED geosteering with ParamTuner.

3.) It is recommended practice to make the control point MD equal to MDstart.

4.) A control point appears on the TVD vs. MD plot on ParamTuner screen as a black dot
symbol and LWD data that fall within the current 3DStratBlock MD range is colored magenta.

5.) If your computer does not respond to keyboard typing, make all graphs NOT have the focus
(magenta outline) by 'clicking-away.' This is a Microsoft bust
(http://support.microsoft.com/kb/210608/en-us).

HOT KEYS
Dbl-Click MD - interpolates survey at MD to get control point Easting and Northing coordinates

Dbl-Click TVD - determines control point TVD, to start exactly at end of prior 3DStratBlock

Dbl-Click MDend - creates new/next 3DStratBlock by adding default length to MDstart, using
MDstart as control point MD, interpolates survey, determines control point TVD from end of prior
3DStratBlock, and loads new 3DStratBlock in ParamTuner

Dbl-Click Block#, MDstart, Dip, or Dip Azimuth - loads respective 3DStratBlock as ACTIVE in
ParamTuner

F6 - same as clicking Geosteer toolbar button 'Interpolate Survey'

CTRL - hold down Control key while selecting a different Well from the dropdown box and
Surveys/Planner graphics WILL NOT be updated (navigation/dataload is faster without updating
Surveys/Planner graphics; click 'Refresh' respectively to update graphics)
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SES Screen – GEOSTEER – ParamTuner

General
Parameter Tuner (ParamTuner) is used to "Land" and Geosteer a horizontal well by
3DStratBlock (3DSB) calibration/tuning. LWD data from the horizontal well are mapped onto a
Type Log "expected" profile from offset penetration. ALSO see Geosteer screen help for more
information as these screens are coupled. ParamTuner is opened from Geosteer screen.
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ParamTuner screen can be used to:

1.) Calibrate the mathematical parameters that define each 3DStratBlock within an
interpretation.

2.) Observe relative stratigraphic progression into and within the geologic Type Log sequence.

3.) Define 3DStratBlock MD extents (well path interval over which beds are acting with
associated planar properties).

4.) Change 3DSB parameter values by clicking or clicking and holding associated spin buttons
(amplification applied if CTRL key also simultaneously pressed).

5.) Instantaneously observe how 3DSB parameters True Dip, True Dip Direction Azimuth, and
control point TVD alter the mapping of LWD data onto a Type Curve using Relative Stratigraphic
Depth (RSD). RSD is the minimum 3D distance from the location of LWD signal along the well
path to the 3DStratBlock.

6.) Change MD_Start by dragging vertical line labeled ‘START’ on the cross-section to a new
location (control point MD/Northing/Easting is also automatically changed).

7.) Change MD_End by dragging vertical line labeled ‘END’ on the cross-section to a new
location.

8.) Change TVD by dragging horizontal line labeled ‘START | TVD’ on inner/right RSD track to a
new location.

9.) Change Dip/DipAzi by dragging horizontal line labeled ‘END | DIP’ on inner RSD track to a
new location.

10.) Experiment with changing 3DSB parameter values and then restore the original/last-saved
values by clicking 'Undo' toolbar button.

11.) Set the 'PAYZONE Marker Bed' thickness (i.e., the 3DStratBlock thickness); stored by
3DSB.

12.) Plot LWD data on RSD tracks in Normalize Mode (ratios are plotted, i.e.,
LWD_Value/LWD_Divisor and TypeLog_Value/TypeLog_Value@RSD=0) ; stored by 3DSB.

13.) Modify LWD_Divisor by clicking ‘Filter’ toolbar button and entering new value.

14.) Observe color-coded LWD signal / RSD mapping for ACTIVE and nearby 3DStratBlocks.

15.) Set RSD track min/max axes limits using respective drop-down boxes or by
dragging/panning tracks directly, to preserve by 3DSB the data view at time of calibration.

16.) Override auto LWD_Value axes limits and force each respective track to inherit LWD-
configured min/max/log settings; stored by 3DSB.

17.) Post LWD-configured constant value lines on LWD_Value vs. MD track; stored by 3DSB.
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18.) Re-Load ParamTuner screen, which resets/recalculates default view properties and
manifests changes made from other SES screens, by clicking 'Exclamation Point' toolbar button.

19.) Add/append a new 3DStratBlock by clicking ‘Append’ toolbar button.

20.) Post offset 3DStratBlock parameters True Dip and True Dip Direction Azimuth as
annotation labels in TVD vs. MD cross-section; stored by 3DSB.

21.) Set which 3DStratBlock is ACTIVE by toolbar drop-down box selection OR by double-
clicking 3DSB# annotation label in TVD vs. MD cross-section.

22.) Delete the ACTIVE 3DStratBlock (existing 3DSBs are automatically renumbered).

23.) Insert a 3DStratBlock between existing 3DSBs to fill 'gaps' by clicking 'Insert' toolbar button
(existing 3DSBs are automatically renumbered).

24.) Create a "Derived" Type Log (typically after coming-into and through the landing) based on
select 3DStratBlocks (click 'Camera' toolbar button to load wizard).

25.) Disable display of the type log(s) set to 'Use in ParamTuner' (Type Log screen); stored by
3DSB.

26.) Scroll back-and-forth through TVD|LWD vs. MD graphs by using mouse wheel or scroll
bars.

27.) Isolate RSD signal mapping from active 3DSB only ('AO' checkbox); no offset colored data.

28.) Post RSD signal mapping from ALL 3DSBs ('ALL' checkbox).

29.) Add curve called ‘4+’, which statistically smoothes ALL prior RSD-mapped data and posts a
single curve on RSD tracks; essentially an evolving derived type log; stored by 3DSB.

30.) Set general line thicknesses; stored by 3DSB.

31.) Post the associated well plan on TVD vs. MD cross-section (requires calculated THD);
stored by 3DSB.

32.) Post survey callouts (MD/Inc/Azi/DLS/TVD/VS) at survey stations ('SC' checkbox).

33.) Set a custom zoom size by dragging a horizontal window over the TVD vs. MD cross-
section graph. Repeated zooming is supported.

34.) Zoom-out completely or Restore Initial Zoom from last load by right-clicking the TVD vs. MD
cross-section and using the short-cut menu.

35.) Change a variety of graph properties (including full screen mode / maximize) by right-
clicking over the graph and using the shortcut menu.

36.) Right-click a graph and Export to Print or Copy.







SES version 4.5

©1999-2010 STONER ENGINEERING LLC 44 www.makinhole.com

SES Screen – THD TECHNOLOGY

General
Technical Hole Deviation (THD) mathematically describes spatial differences between actual
and planned well paths. Steering Guidance is calculated using THD. 'THD Logs' present THD in
a log format.

THD TECHNOLOGY screen can be used to:

1.) Calculate THD, including for well paths where planned TVD and inclination are driven by
Geosteering.

2.) Calculate Steering Guidance using the patented Fuzzy Logic Drilling Direction Controller
(FDDC).

3.) Create THD Logs by opening 'THD Logs & Directional Plots' screen.

4.) Navigate multiple combinations of Surveys and Plans for which THD may be calculated.
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SES Screen – THD TECHNOLOGY – THD Logs

General
THD Logs present THD and other actual/planned well path values in a log format. They may be
created for geometric or geosteered well plans, dependent on how the screen was loaded.

The THD LOGS & DIR. PLOTS screen can be used to:

1.) Create a Vertical THD Log and a Horizontal THD Log to be viewed in Excel.

2.) Create standard directional plots Vertical Section and Plan View, at the base of the THD
Log.

3.) Print THD Logs or standard directional plots on the system default printer.

4.) Change the approximate scale of either THD Log.

5.) Affect the auto-scaling of THD log tracks.

6.) Project THD ahead of the last survey station (black line extension on THD Log).

7.) Assist directional tool setting adjustment decision making.
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Critical
If you need to preserve a THD Log for subsequent reference outside of SES, save it using Excel
or print it to PDF.
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SES Screen – CROSS-SECTIONS

General
Cross-sections plot TVD vs. MD or vs. Vertical Section and present actual well paths with
multiple additional options, including 3DStratBlocks, stacked offset layers, planned well path,
multiple LWD curve data, and target Center-Line for plan revision.

CROSS-SECTIONS screen can be used to:

1.) Configure and display full-well cross-sections for viewing/printing and screen capture for
custom mark-up.

2.) Plot wellbore intervals of TVD vs. MD or Vertical Section with payzone marker and offset
beds.

3.) Post payzone marker and offset bed names and control bed color shading density.

4.) Plot LWD data along bottom and/or top tracks of the cross-section, with optional constant-
value lines and min/max/log settings inherited from LWD setup.
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EXAMPLE CROSS-
SECTIONS
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EXAMPLE CROSS-
SECTIONS
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EXAMPLE CROSS-
SECTIONS
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Important Final Screen Notes
If your computer does not respond to keyboard typing, make all graphs NOT have the focus
(magenta outline) by 'clicking-away.' This is a Microsoft bust
(http://support.microsoft.com/kb/210608/en-us).

The status bar at the far bottom of the window is used extensively to inform you of various
information. If SES is working OR if the mouse cursor shows 'busy', please let processing
complete before clicking or typing.

There are several screen tips. Just place your mouse over a control and if available the tip will
appear. Clicking into a text box usually provides more information in the status bar.

Several example wells accompany SES. In some cases after example inspection, you may
easily answer your question!

Need a feature added to SES? Send FEEDBACK to us now using menu Help,
Online/Download, and click 'Email Technical Support.'

THANKS for using SES!
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GEOSTEERING ANALYST'S TRADE SECRETS
This ever-growing section features a variety of critically important topics related to horizontal
drilling and technical geosteering. Some content is specific to SES and other is general in
nature.

Scale, and ellipsoids of uncertainty
Think about scale: seismic, vertical well logs, and core. The scale of SES technical
geosteering—approaching and within the lateral—is between vertical well logs and core. It is not
surprising to repeatedly discover structural features and tendencies at near-core scale that are
not observable at seismic or 3D full-field model scale.

Seismic analyses and structural contour maps are calibrated with picks from vertical/directional
wells. All picks from wells are subject to ellipsoids of uncertainty regarding their true global 3D
location, and these uncertainties are blended into one of innumerable gridding processes. The
aerially-sparse sampling of control points (picks)—especially within an environment of low
regional bed dip—clouds the certainty with which expectations about structural tendencies are
true at near-core scale along a horizontal wellbore. A 1° bed dip over one mile is only 92 feet of
elevation change. How accurate are TVD coordinate picks and time-depth conversions at 9000
feet, in the 3D full-field model sense? (Ask your service company’s competitor for an answer.)

The advantage of SES technical geosteering is that the analysis is disconnected from the
absolute world where true 3D accuracy is critical but inherently impractical because of relatively
large ellipsoids of uncertainty. The SES ellipsoid sizes are much smaller because the
interpretation is calibrated relative to local geologic markers deep in the landing; a bad KB or
survey errors or a busted contour map from miss-spotted wells or a more complex world than
seismic or contouring can honor at near-core scale, all matter not. In this "relative small-scale
world" we keep our "eye on the prize" and address the modeling elegance of 3D accuracy later.
There is no better estimate of lateral small-scale geologic reality—which horizontal drilling
sees—than what evolves from technical geosteering.
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"Fake Faults" Landing Interpretation Example
NOTE: Cross-Section is TVD vs MD. Well is vertical at 8100 ft MD and horizontal at 9400 ft MD.
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"Unrealistic Dip" Landing Interpretation Example
(NOTE: Cross-Section is TVD vs MD. Well is vertical at 8100 ft MD and horizontal at 9400 ft MD.)
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"Tie-on" Landing Interpretation Example (ignore up-hole differences; tie-on about 100 ft RSD or Wellbore Inclination ~60°)
(NOTE: Cross-Section is TVD vs MD. Well is vertical at 8100 ft MD and horizontal at 9400 ft MD.)


