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Steering Performance Analysis on BHA with Controllable Eccentric Telescopic
Blocks in Coiled Tubing Drilling

FANG Jun' , HAN Xiaofei' , WANG Yanbin' , XIONG Chao®

(1. MOE Key Laboratory of Petrolewm Engineering (China University of Petroleum (Beijing)) .,
Beijing, 102249, China; 2. PetroChina Xinjiang Oilfield Company, Karamay, Xinjiang, 834000,
China)

Abstract: In order to meet the requirement of steering control during drilling horizontal slim hole by
coiled-tubing, a new method was proposed to control the wellbore trajectory by using controllable eccentric
telescopic blocks. The bottom hole assembly (BHA) was equipped with independently controllable eccen-
tric telescopic blocks that can be controlled for extension and retraction to generate displacement of BHA a-
gainst the borehole axis, so as to change the mechanical properties of BHA. Based on the proposed BHA,
a mechanical model and control equation were established to analyze steering performance of the coiled-tub-
ing BHA with eccentric telescopic blocks by means of beam-column theory, and the solution for the specific
cases was given by using the control equation. The calculation results showed that the bit drift force, azi-
muth force and its rotation angle within the inclination plane and azimuth plane are linearly related to the
eccentric displacement of eccentric stabilizers at different WOBs. With the increase of the inner diameter of
drill collars, the drift force and the azimuth force of bits decreased in cubic polynomial form, but the angle
of bit rotation changed very slightly. It is shown that the mechanical properties of BHA can be changed by
controlling the extension or retraction of the eccentric blocks by which the eccentric displacement of BHA
produced against the borehole axis, so as to control the well trajectory.

Key words: coiled-tubing drilling; eccentric telescopic block; wellbore trajectory; bottom hole assem-
bly; beam-column theory
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Fig. 1 Bottom hole assembly with coiled-tubing for
drilling slim hole
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Fig.2 Mechanical analysis model for BHA within the

inclination plane and azimuth plane
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Fig.3 The relationship between bit drift force and ec-
centric displacement within inclination plane at
different WOB
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Fig. 4 The relationship between angle of bit rotation and
eccentric displacement on inclination plane at dif-
ferent WOB
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Fig. 5 The relationship between eccentric displacement and
bit azimuth force within azimuth plane at different
WOB
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Fig. 6  The relationship between eccentric displacement
and angle of bit rotation within azimuth plane at

different WOB

T« B IETT 1A AR o Bl 05 1) I
I RAH S e KD 00 T3/ F 500 N i3k 15 M AR A0 AR
INEHKAAZ A 0. 3% 1T BHA 7PN JC A H5%
Wi A LR S O I J7 62 13297k 0, BiW] BHA A H
RESTTRICR . (AR B 2 A% T Bl 5 kN
BERE 20 kN s i H J7 80 7 Bl Bl T F) 3 %
FER S (ESE RN Bl SR f BEA AR AL

3.3 SHEENEXSEMERENRIM

MO A 2 mm B 5 KN IR SRR
TET AR Sk o 0 AN A1 5 Bl R N AR O DG 3R B
T PR ARt Sk D 07 R S S R RE N AR D DG ZR L 7 A

Kl 8 iR,
1407
1110
1108 =
=
1.06 =
&
1.04 ﬁ
=
15| T 1.02
—m— LA
110 ' ' : 1.00
0 0.01 0.02 0.03 0.04
EhEENTE/m

B7 ARTFEAHIHRNNERSHENZNXE
Fig. 7 The relationship among inner diameter of drill
collars, bit drift force and angle of bit rotation
within inclination plane
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