
Accepted Manuscript

A study of mechanical extending limits for three-section directional wells

Wenjun Huang, Deli Gao, Yinghua Liu

PII: S1875-5100(18)30151-3

DOI: 10.1016/j.jngse.2018.03.031

Reference: JNGSE 2525

To appear in: Journal of Natural Gas Science and Engineering

Received Date: 26 December 2017

Revised Date: 28 March 2018

Accepted Date: 31 March 2018

Please cite this article as: Huang, W., Gao, D., Liu, Y., A study of mechanical extending limits for
three-section directional wells, Journal of Natural Gas Science & Engineering (2018), doi: 10.1016/
j.jngse.2018.03.031.

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.jngse.2018.03.031


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT 

1 

 

A Study of Mechanical Extending Limits for Three-section 

Directional Wells 

Wenjun Huang
a,b,*

, Deli Gao
b
, Yinghua Liu

a
 

a
School of Aerospace Engineering, AML, Tsinghua University, Beijing 100084, China 

b
MOE Key Laboratory of Petroleum Engineering, China University of Petroleum, Beijing 

102249, China 

*Corresponding author: huangwenjun1986@126.com 

Abstract 

With the increase of vertical and lateral extensions of directional wells in recent 

decades, extending limits of rotary drilling have attracted much attention. In this 

paper, mechanical extending limits in directional drilling, which mean the maximum 

well depth for a certain rotary drilling system to drill under certain mechanical 

ground and underground constraint conditions, are systematically studied. Firstly, the 

integral mechanical results of down-hole tubular strings on holding wellbores of 

different holding angles are deduced on the basis of integral mechanical model. 

Secondly, the prediction model of mechanical extending limits is built by introducing 

the objective function, constraint conditions, operation conditions and integral 

mechanical results. Thirdly, the mechanical extending limits for three-section 

directional wells under pick up and slack off operations in the sliding and rotary 

modes are respectively deduced and the charts of extending limits for kinds of 

directional wells are drawn. At last, the theoretical and statistical mechanical 

extending limits are compared and the laws of extending limits in shallow, mid-deep 

and deep wells are analyzed. The results indicate that distributions of buckling state 

on tubular strings are different for different well trajectory parameters, so 

mechanical extending limits are also different. From shallow, mid-deep to deep wells, 

the limit operation conditions, constraint conditions and measures to increase 

extending limits are different correspondingly. The studies in this paper enrich the 

theories of extending limits in directional drilling and provide important guidance for 

design & control in actual drilling process.  
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1 Introduction 

With the increase of exploration and development of unconventional and 

deep-water oil & gas resources, the objective conditions in drilling engineering 

become more complex. More and more deep and extended-reach wells are drilled 

under complex ground and underground conditions. Correspondingly, drilling 
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