Author’s Accepted Manuscript

JOURNAL OF
PETROLEUM
SCIENCE &
ENGINEERING

An interational journal
devoted to integrated reservoir studies

Influence of drilling MUD rheology on the

reduction of vertical vibrations in deep rotary
drilling

el mepmiz: rawres, -
o .

Agata Guzek, Igor Shufrin, Elena Pasternak,
Arcady Dyskin

uuuuu

PII: S0920-4105(15)30112-1
DOI: http://dx.doi.org/10.1016/j.petrol.2015.09.016
Reference: PETROL3178

To appear in:  Journal of Petroleum Science and Engineering

Received date: 29 March 2015
Revised date: 6 September 2015
Accepted date: 10 September 2015

Cite this article as: Agata Guzek, Igor Shufrin, Elena Pasternak and Arcady
Dyskin, Influence of drilling MUD rheology on the reduction of vertical

vibrations in deep rotary drilling, Journal of Petroleum Science and Engineering,
http://dx.doi.org/10.1016/j.petrol.2015.09.016

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/petrol
http://dx.doi.org/10.1016/j.petrol.2015.09.016
http://dx.doi.org/10.1016/j.petrol.2015.09.016

Influence of drilling mud rheology on the reduction of vertical

vibrations in deep rotary drilling

Agata Guzek", Igor Shufrin*?, Elena Pasternak?, Arcady Dyskin®

! Deep Exploration Technologies Cooperative Research Centre, School of Civil, Environmental and Mining

Engineering, The University of Western Australia, Australia

2 Deep Exploration Technologies Cooperative Research Centre, School of Mechanical and Chemical

Engineering, The University of Western Australia, Australia

"Corresponding author. Email: agata.guzek@uwa.edu.au

Abstract
Vertical vibrations in drilling (chatter) can be reduced by the viscous damping associated

with the mud rheology. In previous studies, the effect of damping was modelled assuming
that the drilling fluid is Newtonian. However, non-Newtonian shear-thinning muds are
beneficial for the drilling process. In this study, we investigate the influence of the non-
Newtonian mud rheology on the vertical drill bit vibrations using two different non-
Newtonian rheology models: Herschel-Bulkley and Casson. In modelling the vibrations, we
assume that the stiffness of the rock is much greater than the stiffness of the drill string,
which corresponds to deep boreholes. This allows the use of the concept of impact oscillator,
whereby the rock stiffness is assumed infinite, such that the vertical oscillations are
associated with the drill bit detachment. The driving force for the oscillations is the periodic
drill bit bouncing caused by impact of the roughness of the borehole floor. Parameters of the
rheology models required for the efficient reduction of chatter have been determined. It has
been established that with the muds used currently in the industry, a significant reduction of
chatter cannot be achieved. Furthermore, the desirability of the shear-thinning behaviour in
muds might limit the scope for a vibration-damping mud design.
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1. Introduction

Vertical vibrations of the drill bit (chatter) in borehole drilling are undesirable and detrimental
to the drilling operations, as they may lead to the excessive drill beat wearing, failure of
equipment, reduction in the rate of penetration (ROP), uncontrolled changes in the drilling
direction and, as a result, the necessity to conduct more frequent inspections. In order to
ensure efficient drilling operations, comprehensive understanding and monitoring of these

vibrations are essential.



Download English Version:

https://daneshyari.com/en/article/8126424

Download Persian Version:

https://daneshyari.com/article/8126424

Daneshyari.com


https://daneshyari.com/en/article/8126424
https://daneshyari.com/article/8126424
https://daneshyari.com

