% 49K % 34 % e 4k e # A Vol. 49 No.3
2021 % 5 A PETROLEUM DRILLING TECHNIQUES May, 2021

GhHEH» doi:10.11911/syztjs.2021003

SIAMEE: 2/RAR, L, XUUEWE, 5. BEBRAZESARE IR BN A XS R 2 m i 5T [0). A AR R, 2021, 49(3): 62-66.
LOU Erbiao, ZHOU Bo, LIU Hongtao, et al. Effect of irregular wellbores on well deviation in air drilling through thick conglomerate formations
[J]. Petroleum Drilling Techniques, 2021, 49(3): 62-66.

BB A E ST H F 5 A F NP3 H 5 59 22 i 32

—1 ~ 1 ) ~ N 1 2 A} 3 S5 4 1
éﬂ—\'t" Fﬁ] 7&a XIJV}JE77§7 F/if\ %’ EXl"E:I‘I’ g%*ﬁﬁ%
C1. 7 A il BT 2028 &1, B4 R ) 8410005 2. L KAFHLE TR A shib 22 B, LI 200072; 3. L K2 28 5 TRB #2451
#F 200072)

H EAAIRRTECRAREAERHG EARSEFGLEG2ANAREMEG P, AN XIE LN, Bk ie Ak
AA B BIF AR AT AL FER, F AR IRA B, J:l# éﬁ%uh VAR £ X ARKE T ILA 69 2 A2k AR L LA A
B4k A (BHA) % AREA G A H &1 6 RALD M, B0 8 R B ALN . A, L F 3L 52 2098, A Jﬂmﬁ'«mﬁ%ﬁ;
57 BHA 5 RN FHA LA R G A ZER, 547 T 6 240 ix-rBHA ZH AR F o, A A AR, RAN FH
A% W e & 4R AT AR R A ) K@ RN, B ET b&é\ky'-fmlﬁi]ﬁwviﬂ”@riy R I A R M, 52 h\#frul
£, BB R A A4, TAE 5P 3E BHA Ff 45 3k A AT 80 A LN, 43004, T2/ LA, 3L 5 0 038 1) 24
T HE RN ST H AL EZY A, BHA JF oA 0F 2 E B 55 6 RALN

KEEF: ERARGE; SRS FEAN M 4 BAH

FE 5% S TE242 XHkARERD: A NXEHS:1001-0890(2021)03-0062-05

Effect of Irregular Wellbores on Well Deviation in Air Drilling

Through Thick Conglomerate Formations
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Abstract: Proneness to well deviation and difficulty in casing running are two bottlenecks to be solved urgently in
air drilling through the thick conglomerate formation. Field test data revealed that well deviation control was still
challenging even air hammer drilling with a marked control effect on deviation was adopted, and wellbore regularity
was poor. This phenomenon is difficult to explain with present theories of deviation control. Existing bottom hole
assembly (BHA) force models do not consider the irregularity of the wellbore, and assume that the wellbore is smooth
and regular. In this paper, the mechanical model of interaction between the irregular wellbore and BHA was built with
finite element method on the basis of field data, and the influence of wellbore irregularity on the mechanical
characteristics of BHA was analyzed. The model results demonstrate that the irregular wellbore is easy to form
additional fulcrum and shorten the swing distance of pendulum BHA, thus greatly reducing deviation-reducing force. It
may even convert the lateral force on the drill bit into a deviation-increasing force, resulting in well deviation control
failure. It is confirmed by case analysis that the wellbore drilled by the pre-bent pendulum BHA is regular in air drilling
through the thick conglomerate formation, with effective well deviation control and smooth running of casing. Field
data indirectly supports the significant impact of wellbore irregularity on well deviation, which should be considered in
the BHA mechanical analysis.
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Fig.1 Physical model of interaction between the BHA and the irregular wellbore
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Fig.2 Frictional contact model between the drill string and
the sidewall
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Fig.3 Finite element model of interaction between the
BHA and the wellbore
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Table 1 Force of the bit on the wellbore
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Fig.5 Variation of the deviation angle with well depth
during drilling of a well in the conglomerate forma-
tion
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Fig.6 Wellbore characteristics in different well sections
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