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SES 3.0SES 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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Planning & SurveyingPlanning & Surveying

 3D planner and survey calc FREE
since 2000 at www.makinhole.com
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Planning & SurveyingPlanning & Surveying

 3D survey data viewer (rotate/zoom/pan)
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Geologic ModelGeologic Model
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Geologic ModelGeologic Model

SE Demo v3 #1

Plan 1
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GeosteeringGeosteering

 Location of payzone relative to well

Source:
http://www.bakerhughes
.com/investor/rig/rig_na.
htm

<100

>300

 Challenge on
every
horizontal
well
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GeosteeringGeosteering

 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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GeosteeringGeosteering

Why go 3D?

– A. Eliminate distortion from V.S. projection

What is meant by “3D”? How?

 New geologic terminology
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GeosteeringGeosteering

Why go 3D?

– A. Eliminate distortion from V.S. projection

What is meant by “3D”? How?

– 3DStratBlock

– RSD

 New geologic terminology
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GeosteeringGeosteering

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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GeosteeringGeosteering
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GeosteeringGeosteering
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THD…since 2000THD…since 2000

 Technical Hole Deviation
(THD)
– quantifies how a dir. well path

differs from its planned
trajectory

– any type of dir. drilling

– any type of dir. drilling system

– any planned well path profile

 Log/Table formats

 Geometry OR Geosteer

 No distortion like vertical
section projection
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THD ComponentsTHD Components

THD

Component
Description

Deviation

"Sense"
Unit Order

Lineal

Deviation

Angular

Deviation

Verbal

Descriptor

msVD vertical deviation Vertical ft or m 1st X High/Low

RCVD
relative change in

vertical deviation
Vertical

ft/1000ft

or m/304.8m
2nd X Positive/Negative

msID inclinational deviation Vertical deg 1st X High/Low

RCID relative change in

inclinational deviation
Vertical

deg/100ft

or deg/30.48m
2nd X Positive/Negative

msHD horizontal deviation Horizontal ft or m 1st X Left/Right

RCHD
relative change in

horizontal deviation
Horizontal

ft/1000ft

or m/304.8m
2nd X Positive/Negative

msAD azimuthal deviation Horizontal deg 1st X High/Low

RCAD
relative change in

azimuthal deviation
Horizontal

deg/100ft

or deg/30.48m
2nd X Positive/Negative
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THD…Why?THD…Why?

Monitor progress; convey details

 Rationalization of tool settings / mode

 System input for steering automation

Guidance to directional driller

– How to systematize a rule-based process?

– What technology?
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Fuzzy Logic for SteeringFuzzy Logic for Steering

PLANNED
PATH

ACTUAL
PATH

bit

bit

PLANNED
PATH

ACTUAL
PATH

IF [msVD] is <LOW>, AND
IF [RCVD] is <ZERO>,

THEN TFy should be <BUILD_SOFT>

IF [msVD] is <VERY HIGH>, AND
IF [RCVD] is <NEGATIVE BIG>,

THEN TFy should be <LEAVE_ALONE>

TVD
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Steering GuidanceSteering Guidance
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Steering GuidanceSteering Guidance



STONER ENGINEERING LLC www.makinhole.comSan Antonio SPE ATCE 2006

SES 3.0SES 3.0

 Steering Guidance

 3D Geosteering

 Cross-sections of TVD
versus MD and
3DStratBlocks

 “Self-derived" Type Logs
from the landing

 Geo model from grid
data during well planning

 Revise the geologic
model

 3D Graphics

 Multi-user environment

 Imports from LAS files

 US & Metric units

 Transfers data between
SES users using XML

 THD & THD Logs
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