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SES 3.0

® Dr. Michael S. Stoner — Founder

® SES = Stoner Engineering Software

— Directional/Horizontal planning & execution
software

— Steering Is main focus

® SES 3.0 significant enhancements
— Realistic Wellsite 3D Geosteering

— Realistic Wellsite Steering Guidance (Patented
Fuzzy Logic Controller)
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SMART STEERING with SES
Know where The Zone is
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SES integrates 5 components to creat
_1 highly effective 'Smart’ Steering System




SMART STEERING with SES
Know where The Zone is
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_1 highly effective 'Smart’ Steering System




Planning & Surveying

® 3D planner and survey calc FREE
since 2000 at www.makinhole.com

(&) SES - [Basic PLANNER Help]
File ‘Window Help

_ Generall General {cont) "Target' Types | Planning Nutes] Critical l Hat Keys | How Ta F’aste] Howe 4 "l

TYPE I: Curved section TYPE 1I: Entirely Straight TYPE III: Entirely Curved TYPE I¥: Curved section
preceding Eangent section (e.qg., vertical, section into TARGET until TARGET Inc. and
section into TARGET slanted, horizontal) Azi. at DLS are met

start start start start

Length = DelMD Ending Inc

OLs .
/Cunztant and Az

Inc & Az P/
TARGET TARGET

Specify (M,E, TWD of Specify Length (DelMD), Specify (M,E, TWD of TARGET | |Specify Ending Inclination
TARGET, and DLS desired For | [Inclination, and Azimuth, and leave DLS blank, The and Azimuth, and DLS,
uppet curved hole seckion, MOTE: Inclination and minimum curvature necessary

Azimuth must equal same ko intersect TARGET will be

From preceding hole section. determined and emplaved,
The term "TARGET" may At Limes, this may require

not coincide with the copy/paste fram prior . ,
traditional geclogical sense calculated results, See MOTE: The curved and straight lines presented in the above

T T— 'Planning Maotes' tab for more sketches may exist in a vertical or horizontal plane (200, or in
inFormation, an oblique plane {300,

Online Links About SES Microsoft Access Help
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SMART STEERING with SES
Know where The Zone is

'-SES integrates 5 components to creat
_1 highly effective 'Smart’ Steering System




Geologic Model

SES - [SE Demo v3 #1]
Ele Window Help

|| units | Surface X | Surface ¥ | Surface z | Wotes | Field | Zpatum | oDperator

x |+ ,ﬁ,l?ll Active Well > [SE Dema v3 #1 | W meters | s19528.093 e3a2013.00 4,802 North | Stoneman 5ea Level Stoner Enginserir

Surveys  Flanner |Type LDgI LD I Geusleerl THD Technu\ugyl Cruss—Sed\Unsl

Directional Well Plan Setup (before T¥D Geosteering)

@|»*|m| ||ﬁ| ? | z‘llgl Calculate PLAN | ™ AutoRe-compute Flan ¥ Plot GRID | MD or Inc Fiter | oopeqh
WD Min [MD Max | Inc | ———

Copy

B " TARGET" Details of Selected WELL FLAN 0 130 [0

Plan 1 Comment | | GRID [SE Demo v3 #1 1-2c + | ﬂ | il (FiliToo

V.5, Azimuth [ Show Reference
dMD [ Inc | Azi | TvD | N | E | DLS | Reference | ID
100 85 230.75
85.5 230,78 0.1
400/ 5.5 230.78
84.9 230,78 0.1
150 84.8) 230.78

cards 14| 4] & el of & | j | -1500

alculated® Details of Selected Plan by Hole Section -1500 -1000 -S00
# [Reference | Type [ MD [ Inc sEDemovs #1
] Tie: Point Tie Paint 0,00 30,00 Plan 1 WERTIC AL SECTION GN AZIMUTH 235 DEGREES
1/ Csq Eild 336.73 85.00
> Tangert i 5 0 400 600 B00 1000 1200
Build 586,73 85.50 + + + + +
Tangent 956,73 §5.50
Drop 116673 84,90
Tangent 131673 54,90

I I

|Hole Section Mumber
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Geologic Model
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SMART STEERING with SES
Know where The Zone is
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Geosteering

® L ocation of payzone relative to well

irectiona orizontal Rigs

US dir & horiz for %15/2006 were 710 O Challenge on
LUp 2 compared fo 982006
Up 169 compared to 9 16/2005 every

horizontal
| well

Homeantal

M
Source:

o L http://www.bakerhughes
- = - .com/investor/rig/rig_na.
htm

1
—
—
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Geosteering

® Current Practice
— 2D with Vertical Section View

— Dependent on service companies for directional
calculations

® Go 3D
— Why?
— What is meant by “3D"? How?
— New geologic terminology
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Geosteering

® \Why go 3D?
— A. Eliminate distortion from V.S. projection

® \What is meant by “3D”? How?
® New geologic terminology
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Geosteering

® \Why go 3D?
— A. Eliminate distortion from V.S. projection

® \What is meant by “3D”? How?
— 3DStratBlock
— RSD

DIF AZIMITH

DIF ®

® New geologic terminology
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Geosteering

® \Why go 3D?
— A. Eliminate distortion from V.S. projection

® \What is meant by “3D”? How?
— A. 3DStratBlocks & RSD

® New geologic terminology

— 3DStratBlock...planar surface that defines the
geologic payzone marker bed top (or base) over a
finite MD range of the associated survey

— Relative Stratigraphic Depth (RSD)...minimum
distance to the 3DStratBlock from the wellbore
location that emitted the LWD signal
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N ' MD Stark| 6919.00 4 5919 | MDEnd 6929.00 4 6929
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Geosteering

ﬂ_"l Close | Current Initial Current Initial
= MD Start| 9729.00 4 5726 | MDERd| 10000.00 4 10000 | Trans| 1+
Hl . |W|Em| '”l"l Thick. co0 4| v| = V0| 6764.31 || 676491 | Stylelline { - |
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Well Name Davis-Harvey Unit 2H SurfaceX 4264013

SES - Stoner Engineering Software

Field Huxley

SurfaceY 10633796
Operator Ellora Operating

SurfaceZ 399

Units feet

ID 42-419-31092

Country USA

Survey # 2
Start MD 6900
End MD 11715

Plan #

Marker Bed # 2
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SMART STEERING with SES
Know where The Zone is
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THD...since 2000

® Technical Hole Deviation
(THD)

— quantifies how a dir. well path _
differs from its planned _ (Nb.E b TVD b, b5, &)
trajectory v
any type of dir. drilling o Eﬂfﬁfﬁ
any type of dir. drilling system ,, PATH

any planned well path profile
® Log/Table formats
® Geometry OR Geosteer CURRENT

® No distortion like vertical
section projection
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Verbal
Descriptor

High/Low

THD Descrintion Deviation . ' Lineal Angular
Component 'PH "Sense" Deviation | Deviation
ms VD vertical deviation
relative change in . ft/1000ft " :
RCVD
vertical deviation or m/304.8 Positive/Negative

High/Low

s | D inclinational deviation | Vertical |  deg | 1st

RCI D ' rglatlve changg ".1 Vertical deg/100ft
inclinational deviation or deg/30.48m

Positive/Negative
s HD ft or m
relative change in . ft/1000ft
RCHD
ms AD azimuthal deviation m 1st

relative changein . deg/100ft
RCAD

Left/Right
Positive/Negative
High/Low

Positive/Negative
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VERTICAL TECHNICAL HOLE DEVIATION LOG™

WELLNAME: Averadge Absolute msvD: 37.8 FT
Excess Measured Depth: 81 FT 1.3% Average Absolute msID: 3.65 DEG
based on footage of: B3B8 FT THD Grid values {(FT~DEG): 18~3

TNC* DLS* LOW mayV D™ HIGH|LOW

(DEG) 16 (DEG/100FT) -90 (ET) 50]|-15 (DEG)

IHC DLS NEG RCvVD™ POS|NEG RCID™

(DEG) 16 {(DEG/100FT) -90 (FT/1000FT) 50]1-15 {(DEG/100FT)

]

I
|
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VERTICAL TECHNICAL HOLE DEVIATION LOG™

WELLNAME:

Average Absolute maVD: 6.0 FT
Excess Measured Depth: -Z7 FT -0.5% Averadge Absolute msID: 2.20 DEG
based on footage of: 4988 FT THD Grid Values (FT~DEG): 4-~1

THNC* DLS* meWVD™ HIGH|LOW msID™ HIGH

(DEG) 16 (DEG/LO0FT) (FT) 20|-5 (DEG)
IHNC DLS RCWV D™ NEG ECID™

(DEG) 16°  (DEG/100FT) 0 (FT/1000FT) -5 (DEG/100FT)
O
05

';'“?T
!
3
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SMART STEERING with SES
Know where The Zone is

IESES integrates 5 components to creat
_1 highly effective 'Smart’ Steering System




L

THD...Why?

S

“!!!!!-!!!

® Monitor progress; convey details
® Rationalization of tool settings / mode
® System Iinput for steering automation

® Guidance to directional driller
— How to systematize a rule-based process?
— What technology?
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They all use
Fuzzy Logic

controllers!




Fuzzy Logic for Steering

PLANNED ACTUAL __

/ PATH PATH

PLANNED
PATH

I'F [msVD|
I F [ RCVD|

is <LOWe, AND IF [msVD] is <VERY HI GH>, AND
is <ZERO>, IF [RCVD] is <NEGATI VE BI G,

THEN ATFy shoul d be <BUI LD_SOFT> THEN ATFy shoul d be <LEAVE_ALONE>

STONER ENGINEERING LLC

msVD
RO

DH

DS

LA

BS

BH
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Steering Guidance

£ High/Low Side | A Right/Left Side RCHD | AD

Towards BLILD 505
owards BUILD 100%
owards BUILD 1009
owards BUILD 100%
owards BUILD 1009% .5
Towards BUILD 100% Towards LEFT 30% -12.62
Towards BUILD 90% | Towards RIGHT 209 = -16,80
Towards BUILD 90% |  Towards LEFT 30% 21.32
Towards BUILD 100% [0 CHANGE 25,55
Towards BUILD 1009 Towards LEFT 40
1.00| Towards BUILD 100% owards LEFT 40%
%00 Towards BUILD 100°%  Towards LEFT S0°%,
54,00 Toweards BUILD 80%|  Towards LEFT 20%
34,00 Towards B 50% [ CHANGE
L0 Toweards BUILD 30°% Towards LEFT S0%
7.00) Towards BUILD 804 vards LEFT 609
79,00( Towards BUILD 80%| Towards LEFT 30%
1.00] Towards BUILD 8095 wards LEFT 509%
654,00 Towards BUILD 20%% Towards LEFT 60%
A5F3.00 Towards BUILD 100%  Towards LEFT 4045 =
G60%.00| Towards BUILD 809 NO CHANGE
G634.00 Towards BUILD 809 [ CHANGE
GEGS5,00| Towards BUILD S09% [ CHANGE
oea7.00) Toweards BUILD 055 owards LEFT 10% =
6727.00 | Towards DROP 8056  Towards LEFT 309
6£759.00|| Towards DROP 0%  Towards LEFT £0%
A771.00 | Towands DROP 80%:  Towards LEFT 60%
6E925.00| [ Towards DROP 80%% Towards RIGHT 209 =
AER7.00) | Towards DROP 605 Towards RIGHT 204
691&.00(] Towards DROP 4056 s RIGHT 40%
65950.00| | Towards DROP 80%: Towards RIGHT 209
6%30,00| | Towards DROP 60%  Towards RIGHT 20%
F011.00|FTowards DROP B80S  Towards RIGHT £0%
704200 MO CHANGE| Towards RIGHT 109
FO7F3.00 ] Towards RIGHT 609
104,00 MO CH E| Towards RIGHT 10% -21.32

F'135..00) I Towards RIGHT 60% 5 -15.95
Record: 14| 4 36 b | e ]r#] of 96
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Steering Guidance

£ High /Low Side

A Right/Left Side

AL

Qs 00

Towards DROP 20%

03E. 00 Towards DROP 100%

aian.00
9222.00
Qs 00
3%16,00
350,00
9473.00
S566.00
Qa0 00

Towards BUILD 60%
Towards DROP 10%
Towards BUILD 20%
Towards BUILD 4055
Toweards DROP 90%
Towsards DROP 50%
Towards DROP 20%
Towards DROP 50%

26107 Towards DROP 100%

9754.00
Q545,00
930,00
2247 00
10035, 00
1012800
10223,.00
1051 5,00
10409, 00
10501.00
10525,.00
1065, 00
10733.00
1087600
1097000
110a%,00
11155.00
11247.00
11275.00
11341.00
1143500
1146600
11525.00
| 11621.00
Bl 1171500

Towards BUILD 20%%
Towards BUILD S0%%
Toveards BUILD 70%
Towards DROP 30%
Towards DROP SD%
Taweards DROP 50%
Toweards BUILD 10%
Toweards DROP 20%

Mo CHARGE
Towards DROP 80%
Towards DROP 40%
Toweards DROP S0%
Towards BUILD 40%%
Towards BUILD S0%

Towards BUILD 100%

Towards DROP F0%
Toweards DROP 20%

[0 CHARGE
Toweards DROP 20%
Tawards DROP 10%
Towards DROP 50%,
Toweards DROP 20%
Toweards DROP 20%
Toveards BUILD &0%
Taowards BUILD 80%

Record: 14] 4

STONER ENGINEERING LLC

wards LEFT 50%
wards LEFT 60%
owards LEFT 60%
wards LEFT 60%
owards LEFT 70%%
wards LEFT 50%
wards LEFT 60%
wards LEFT 50%
wards LEFT &0%
Towards LEFT S09
wards LEFT 70%
Towards LEFT 80%
Towards LEFT 60%
owards LEFT 70%
vards LEFT 50%
vards LEFT S09%
rards LEFT 709
wards LEFT 70%
sards LEFT £0%
wards LEFT S0%
wards LEFT 409
vards LEFT 509
sards LEFT 50%
yards LEFT 40%
Towards LEFT 60
wards LEFT 209%
owards LEFT 40%
sards LEFT B0
awards LEFT 40%
Towards LEFT 609
ards LEFT 20%
wards LEFT 509
sards LEFT 40%
rds LEFT 407
rds LEFT 40%
rds LEFT 209

olo|glg|g g o|a
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SES 3.0

® Steering Guidance ® 3D Graphics

® 3D Geosteering ® Multi-user environment

® Cross-sections of TVD ® |mports from LAS files
versus MD and ® US & Metric units
3DStratBlocks ® Transfers data between

® “Self-derived” Type Logs SES users using XML

from the landing ® THD & THD Logs
® Geo model from grid

data during well planning

® Revise the geologic BOOTH
model 3041
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