PETROLEUM
SCIENCE &
ENGINEERING

An intemational journal
devoted to Integrated reservoir studies

Accepted Manuscript k sowno

Cutting transport efficiency prediction using probabilistic CFD and DOE techniques

Meysam Naderi, Ehsan Khamehchi

PII: S0920-4105(17)31046-X
DOI: 10.1016/j.petrol.2017.12.083
Reference: PETROL 4573

To appearin:  Journal of Petroleum Science and Engineering

Received Date: 10 April 2017
Revised Date: 21 December 2017
Accepted Date: 28 December 2017

Please cite this article as: Naderi, M., Khamehchi, E., Cutting transport efficiency prediction using
probabilistic CFD and DOE techniques, Journal of Petroleum Science and Engineering (2018), doi:
10.1016/j.petrol.2017.12.083.

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 proof before it is published in its final 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.


https://doi.org/10.1016/j.petrol.2017.12.083

Cutting transport efficiency prediction using probabilistic CFD and

DOE techniques

Meysam Naderi, Ehsan Khamehchi*
Department of Petroleum Engineering, Amirkabir University of Technology (Tehran
Polytechnic), Hafez Avenue, Tehran, Iran
*Corresponding Author Email: khamehchi@aut.ac.ir

Abstract

Efficient cutting transport plays an important role in drilling operation. This process is
controlled by many factors such as well geometry, drilling fluid properties, geological
features and rate of penetration. In order to minimize the operational cost of inefficient
hole cleaning, it is crucial to thoroughly investigate the simultaneous effect of various
factors on the process of cutting transport.

In this regard, computational fluid dynamic (CFD) and design of experiment (DOE)
techniques were used to predict the cutting transport efficiency (CTE) as a function mud
velocity (Vm), drilling rate of penetration (ROP), mud weight (MW), cutting weight (CW),
mud viscosity (im), pipe rotational speed (N), and cutting size (CS).

The results of study based on probabilistic CFD calculations using DOE and Monte Carlo
simulation (MCS) show that respectively factors of mud velocity, cutting weight, pipe
rotational speed, mud weight, cutting diameter, mud viscosity, and drilling rate of
penetration have the greatest impact on transportation of drilled cuttings from bottom
of the well to the surface. In addition, result of MCS based on analysis of total variance
reveals that 86.3% of cutting transport efficiency variation could be controlled by three
factors of mud velocity, cutting weight and pipe rotational speed. Therefore, these
factors should be carefully characterized during drilling and hole cleaning to maximize
the cutting transport efficiency.
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