T % H M5 A A

BXXE HXX PETROLEUM RESERVOIR EVALUATION AND DEVELOPMENT 1
5 AR B E T, B, AR, A TURINAOK T ISR R B2 A b T AR — PR B SR (). Il ABOTAN S5 TF R, XXXX, XX(XX):

ZHAO Boyu, WEI Kai, LI Zhonghui, et al. Geoscience—engineering integrated study of bottom hole assembly selection for shale horizontal oil and
gas wells[J]. Petroleum Reservoir Evaluation and Development, XXXX, XX(XX):
DOI: 10.13809/j.cnki.cn32-1825/te.20250048

TaE il SKEHRABHEAGMBRTIE—FLHR

%%}]—?1'2’ % %}Llja ?/@%1.2.3, )%/TJ%E/EJ49 %ﬁ% 4, ﬁ‘l}i
(1 ARBRAEAL 5 = FARBR A 4 [ 5 5286 2, 1L 2RI 4301005 2. A& 52 TH R AR B R TARRF9T FG , At 2t
430100; 3. KL 2ATUHRBFGEBE , B sehiFgK 8340005 4. H FE A il st il FH 28 BRIl T EWRGE B , i s hi Ik
834000; 5. T AL &4 A BRA R EFIE AL IR A8 257064)

WE:ATHABACRAN T E W AEEEHARBELEFERITANXREFR LS BRERARE PBOLTRHBHEAS 5T 5
MBI FR e B R AT AAT RN FR i A RS S R 4 T S8 2 b R e AL R
B, BB LR A DRI R R B AR . O ok, AR R DU VR R A A A T o X e RO ROAE R
WHEM ELT R FRE AEEEN ) F G5 H D FNEAEN T EA MR ERLE oA LE K ERM
BRENMEREURAE BEEHEANRSHE N RDEE LA SN AN ST, §EBTFE S 3 586N H
HIREMEETE, ARRA, G AR P Lot FRNEE BELAEF S, EBNENEE, L LB IE BN
ERKEEGHA LM E, URKERERET SHEFNARENEEX T EGE S OFmE Y HR, £ THAE, KRR
WY LIkt BB AT A AR ENEERNO AR E SR E, SN S B LR, Z T T EERA
KR A WS4 FUE, HARERN TS HAATHRBLE LA S0 m MR RGE T E R RKES KR A Z#E,
SRR : KT R 5 TU o o T A S A AL 45 LA 6 s BUE AR L 3 i T/ — 1Rk

hE 4K S : TE243 ERARIRAG : A

Geoscience—engineering integrated study of bottom hole assembly selection for shale horizontal
oil and gas wells

ZHAO Boyu'?, WEI Kai'?, LI Zhonghui'*®, XI chuanming®, WU Desheng*, ZHAO guoshan’

(1. State Key Laboratory of Low Carbon Catalysis and Carbon Dioxide Utilization, Wuhan, Hubei 430100, China; 2. National
Engineering Research Center for Oil & Gas Drilling and Completion Technology, Wuhan, Hubei 430100, China; 3. Wedtern
Research Institute, Yangtze University, Karamay, Xinjiang 834000; 4. Oil Production Technology Research Institute, PetroChina
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Abstract: The horizontal well technology has become a key method for the efficient economic development of unconventional resources such
as shale oil and gas. The drilling performance largely depends on the degree of matching between the bottom hole assembly (BHA) and the
geomechanical properties of the shale formation. However, existing studies do not fully clarify the synergistic effects between the
geomechanical properties, the BHA structural parameters, and the drilling process parameters, making it difficult to achieve precise and
efficient trajectory control in actual drilling operations.In this study, based on geological data and drilling information from a typical shale
block in the Junggar Basin of Xinjiang, a numerical simulation method is developed that integrates geomechanical properties, BHA structural
mechanics, and drilling dynamics. The study focuses on analyzing the comprehensive impacts of parameters such as the number and
distribution of stabilizers, the depth of stabilizer rib penetration into the formation, as well as drilling parameters such as weight on bit (WOB)
and rotary speed on the steering capability of the bottom hole assembly. The aim is to reveal the dynamic coupling mechanisms between
these parameters and to seek the optimal matching solution. The study found that, compared to drilling parameters such as WOB and rotary
speed, which can be adjusted in real-time during drilling, the structural configuration of stabilizers—especially the number of stabilizers, the
spacing between stabilizers and the drill bit, and the effective penetration depth of stabilizer ribs into the shale formation—has a more

significant impact on the steering capability. Based on this mechanism, the study proposes a structural optimization strategy focusing on
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“increased stabilizer placement near the bit, precise spacing control, and optimized penetration depth.” Simulations and case comparisons show

that this method can significantly improve the steering performance and drilling efficiency of the bottom hole assembly. The findings provide

theoretical support and key technological assistance for the refined design of bottom hole assemblies in shale oil and gas horizontal wells.

Keywords: horizontal well; shale oil; shale gas; geological model; bottom hole assembly; numerical simulation; geology—engineering
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Fig. 1 Model of stabilizer ribs penetrating into rock
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