% 46 % % 2 B & W 4 X T Z Vol. 46 No. 2
2024 3 A OIL DRILLING & PRODUCTION TECHNOLOGY Mar. 2024

XES: 1000 — 7393(2024)02 — 0154 — 10 DOI: 10.13639/j.0dpt.202404057

AEXHAETHREE@F IR

O OXURDE MU fRE MR WERE

VA (B ARG T 58], T ARHT 524057

SIFEE: L&, X Ao, M, A, MRE, TR S X AR ARTHOF L [J]. HsRITE,2024,46(2):
154-163.

HE: 5 LI TR B S8R R I o 4R 3 R0 R4 &, AR5 4 3090 R A 56 B AN h s AR R A v e
FRAZH GG, ATR) T o LR RARE G H LA, R EHFRAH IR A S FER N WG E 3, B E = WO PR B
Ao TREHEOH TAEESBER PHZANSRBIE AT EERAL E0 A0 B ARG HHBE S ILA S EHEFEAN
Py R T RS F 63 ee, R B O R KR R A R R, ST [ s K o b S 26950 F A s R
KEFHR A Ao AT A v BLAR K AR 3 o A5 A S IR K SRR A e R B, A9 AT AT [ ) e B3, VR AL i B A 09 4R B A
A, DR RE 4500 R, B b @R IE Ae SIS FHR IR UEAT T 38R, £ R AW, E AR R 5 T ik e A AR B H e
FEAR TR, AR AR AT T M AR 2 8 55% K E 13%, R F BRI T 50%, Bl T 2 T AR
e, Ao F TR BAE LR T HAR L H,

KA. A TH; WERQR; BEMNE; BRIT; Ehaor; e
FESRE: TE9S2  CERERIEAD: A

Double-pipe deflector tool for multilateral well completion

MA Lei, LIU Hexing, MEI Mingyang, XU Jing, YANG Junlong, CAO Sihui

Zhanjiang Branch of CNOOC Ltd., Zhanjiang 524057, Guangdong, China

Citation: MA Lei, LIU Hexing, MEI Mingyang, XU Jing, YANG Junlong, CAO Sihui. Double-pipe deflector tool for
multilateral well completion [ J ] . Oil Drilling & Production Technology, 2024, 46(2): 154-163.

Abstract: Multilateral well drilling and completion technologies present such characteristics as efficient utilization of well slots
and enhanced oil recovery. However, accurately controlling the friction during the insertion and extraction of the double-pipe deflector
in multilateral well completion presents one challenge. To address this issue, a double-pipe deflector tool was developed for
multilateral well completion, enabling simultaneous reinsertion and sealing of production strings in both the original hole and the
branch hole. A three-stage finite element simulation model was established to analyze the insertion and extraction processes of the
deflector tool in the reconnecting sleeve. Furthermore, the effects of the friction coefficient, the separation angle between the main and
lateral wellbores, and the bias azimuth of deflector on insertion resistance, extraction resistance, and equivalent stress were analyzed.
The influence of friction coefficient on maximum equivalent stress is slightly, while greater on travelling resistance. The separation

angle between the main and lateral wellbores influences the maximum equivalent stress and travelling resistance greatly. The influence
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of bias azimuth on maximum equivalent stress is slightly, while greater on travelling resistance. Thus, smaller bias azimuth had better

be maintained during operation, which is suggested within 45°. The performance of the tool was verified through ground test and

experimental well test. The results show that the numerical model and analysis method developed effectively simulate the insertion and

extraction processes of the deflector tool. Compared to traditional simplified methods, the error in resistance calculated is reduced to

13% from 55%, and the production rate of the experimental well is increased by 50% compared to neighboring wells. This finding

validates the effectiveness of the tool, which provides a technical support for the design and operation of multilateral well tools.
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Fig. 1 Schematic structure of the double-pipe deflector tool
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Fig. 2 Operation diagram of the double-pipe deflector tool
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Fig. 3 Schematic of the three-stage simulation method
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Fig. 7 Influence of separation angle on the insertion and
extraction performance of the deflector
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performance of the deflector
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Table 1 Comparison between ground test results and finite
element calculations
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