SPE-183299-MS
Micro Dogleg Detection with Continuous Inclination Measurements and
Advanced BHA Modeling
S. Menand, K.A. Mills, DrillScan US Inc.; R.Suarez, Nabors Intl.

Copyright 2016, Society of Petroleum Engineers
This paper was prepared for presentation at the Abu Dhabi International Petroleum Exhibition and Conference held in Abu Dhabi, UAE, 7–10 December 2016.
This paper was selected for presentation by an SPE program committee following review of information contained in an abstract submitted by the author(s). Contents
of the paper have not been reviewed by the Society of Petroleum Engineers and are subject to correction by the author(s). The material does not necessarily reflect any
position of the Society of Petroleum Engineers, its officers, or members. Electronic reproduction, distribution, or storage of any part of this paper without the written
consent of the Society of Petroleum Engineers is prohibited. Permission to reproduce in print is restricted to an abstract of not more than 300 words; illustrations may
not be copied. The abstract must contain conspicuous acknowledgment of SPE copyright.

Abstract
Micro doglegs are a natural effect of any vertical or directional well that can explain a wide variety of
down hole problems, from additional torque and drag to an inability to run completions. These doglegs
are inherent to the rock drilling process and can generate borehole spiraling in vertical sections or sliderotary pattern when using steerable mud motor in horizontal sections. Standard surveying every 95ft or so
cannot detect these micro doglegs and only gives a partial look at the actual well path. This paper presents
the results of a case study showing how accurate downhole measurements combined with advanced drill
string modeling can detect borehole tortuosity and better quantify the down hole drilling efficiency.
A trajectory prediction model able to calculate the inclination and azimuth each foot or so has been
developed to estimate micro doglegs using standard surveys, bottom hole assembly (BHA) data and
steering parameters. In the demonstrated case, a slick motor assembly was used to drill a horizontal well
in a single run. The predicted trajectory was then compared to actual continuous inclination data gathered
by the measurement while drilling tool during drilling and showed a good match between the predicted
trajectory and the actual drilled trajectory. Transitions between sliding and rotating modes are highlighted
by micro doglegs and downhole forces, such as bending moment close to the bit, are well reproduced by
the model.
This new methodology combining downhole data measurements with drill string modeling analysis
highlights the potential for drilling optimization and wellbore placement. Having a better definition of the
well path is very critical for torque and drag analysis and wellbore placement.
This paper presents for the first time a comparison between continuous survey measurements and
computer modeling to highlight the importance of micro-doglegs in evaluating drilling performance.

Introduction
The effect of doglegs is well documented in the industry1, 2, 3: additional torque and drag, inability to run
completions or casing to bottom, even key-seating and stuck pipe can result from excessive tortuosity.
Less well documented is the effect of doglegs on a micro-scale, in part due to the general inability to
measure or identify this level of tortuosity.

