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Determination of ultimate lifting capacity of drill string for ultra-deep wells based
on sealing performance of tool joint
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(1. Shanghai Institute of Applied Mathematics & Mechanics, Shanghai University ,
Shanghai Key Laboratory of Mechanics in Energy Engineering , Shanghai 200072, China;
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Abstract: In order to evaluate the sealing performance of tool joint in large axial load and ensure the usability of tool joint, a precision
finite element model of double shoulder tool joint was established using three-dimensional finite method to describe the sealing mecha-
nism of tool joint. This model could analyze mechanical characteristics of tool joints under actions of make-up torque and axial ten-
sion. The results showed that; The sealing performance of double shoulder tool joint was mainly with the primary and secondary
shoulder, and rational contact pressure which was produced by the primary and secondary shoulder guaranteed the sealing perform-
ance of tool joint; Axial tension may reduce the contact pressure on the primary and secondary shoulder, which weakened the sealing
performance of tool joint; When the axial tension reaches to 2 500 kN, the primary and secondary shoulder would lose their sealing
performance, which increased the risk ol stress corrosion of tool joint. These results could be taken as a reference in determining the
ultimate lifting capacity of drill string and improving the performance of tool joint.
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Fig.1 3-D finite element model of tool joint
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Fig.2 Changes of contact pressure and contact area during make-up process
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Fig.5 Plastic strain distribution of tool joint under axial tension



1180 £ 1 =4 Eird 2013 4 5 34 %
450 - [4] Baragetti S. Effects of taper variation on conical threaded connec-
= S tions Joad distribution| ] |. Journal of Mechanical Design, 2002,
400 e gggi;gggtg 124(2) ;320-329.
51 Ak, B AR, R ML BN RE Sk B 2 gk iR I 19 A BR T 4 AT
& 350 LI BLBR AL Y . 2006,28(5) ; 721-724.
E Li Bin, Yang Zhichun, Yu Zhefeng. Finite element analysis of im-
E 300 - proving designs for a dnll string joint J |. Journal of Mechanical
% Strength,2006.28(5) ;721-724.
g_ 250 - 6] Lin Yuanhua,Zhu Dajiang, Zeng Dezhi,et al. Numerical and ex-
perimental distribution of stress fields for double shoulder tool
200 - joint_J |. Engineering Failure Analysis,2011,18(6) ;1584-1594.
(71 Wtk s R RS E S BAEN T M AP E £ &
i s 1 7 % i RS AT RO AN 24 4R . 2013.34(1) : 157-163.
Eii)=3 Zhu Xiaohua,Dong Liangliang, Tong Hua. Mechanical behaviors of
6 RESELF LT HESES short-round thread of the API casing under combined load of stretc-
Fig.6 Average contact pressure in different thread numbers hing agd bending momentL]... Acta Petrole Sinica, 2013, 34 (1)
157-163.
'8] Ogasawara M. Development of Nippon Steel Premium Connections
5 é:lg i//t\l [.J7]. Nippon Steel Technical Report,1988,38:10-17.
(9] Zhimte, e, gl , % 80 W B R ar e Sk it R AL 2 19 BR
(1) ﬁﬂ%ﬁﬂ?ﬁ% B/‘J :zﬁﬁ Eﬁﬁﬁ’f;ﬁ ’ ﬂ L\/( ﬁ%ﬂ ﬁﬁ*ﬁ'“ AT LA . 2004,33(5) :53-57,
/E% ﬁfﬁﬁfﬁﬂ?%% E'/‘J T% ﬁﬂifij} N -1}% ﬁmﬁ*ﬁ %H E‘@’E [.ian Zhanghua, Yang l.ong, Han Jianzeng, et al. Using finite ele-
ﬁ/;llnﬁ'%% R ;5”@?-{%% E/‘J%\/E‘:i\j—:@ ﬁg ’Mﬁ‘ﬁﬁﬁf‘é%ﬂ:%i\j:@ﬁﬁ ment analysis on leakage mechanism for leaning thread in casing
%Ek E/‘J !EIEE*& ﬁﬁjﬁﬂ'jj . [J1. Oil Field Equipment,2004,33(5) ;53-57.
2) J:j:[] E’{J ﬁi I/%’f/E JEH @ 35 ‘S‘ }%’ i EI ‘S‘ }%’ J:FE i;*g [10] iaolicj);iljt,[I];erl-ra:S]]PaE_:gSzn;;:;;;cvclopmem of gas tight seal for
% E@?iﬁmrijj il %‘i ﬁmﬁf*ﬁ ’/H\- Eiﬁ@%fﬂvﬂ;ﬁﬁ ° [11] Bradley A B,Nagasaku S, Verger E. Premium connection design,
(3 % D'ﬂ?ﬁﬁa ﬁﬁﬁﬂé IL:T }%’ N E” IL:T }ﬁ uﬁ%ﬁi BI‘J testing,and installation for HPHT sour wells R |. SPE 97585,
e fil B g RN b AR T B L ) & R B S TE 6 B 2005.
BE (1AL FE VRS T A TR AN A 5 A B A X 2] . &M SR B, Al A A R IR IR Bk M A B R
S AT 38 A 3 K 5 2 5 B SR PR LR s oo |
Gao Lianxin,Jin Ye,Zhang Jugin. Seal design of premium threa-
Sy Xﬂ—ﬂ:% r{]—‘l *ﬁleﬁﬁﬁﬁﬁ 2500 kN E@?ﬁ% ’ Ez ded casing connections| J |. Chinese Journal of Mechanical Engi-
HINFSIEXTHATELEWEER, FACEBU RS X neering, 2005, 41(3) 1216-220.
350, DR A 2 3k % A I A T LR [13] R EIREE . 2 EM. 5. 4 RITAHS CAE $ AR SEw[ M.
b AT T AR AR A, 200455,
Z £ X W Zhang Hongwu,Guan Zhenqun, i Yunpeng,et al. Finite element
TU1 g BT TR A AT P R ST S G 5] T S ML KA analysis and CAE technology| M |. Beijing: Tshinghua University
e EAE AR BT 22 (1. KRR Tk 2007,27(4) :69-71. P (——"
Wang Xinhu, Xue Jijun,Gao Rong. et al. Study on longitudinal A4l KR BRER, 308 R ORE E RS S R L] A
fracture mechanism and material property indicators of box-en- 4, 2012,33(5) :871-877.
ded drillpipe tool joint[ ] ]. Natural Gas Industry,2007,27(4) . Di Qinfeng.Chen Feng. Wang Wenchang et al. Three-dimension-
69-71. a) mechanical analysis of the double shouldered tool joint| J |. Ac-
(2] W KEE. KA. %. NG H B FRRMAHI] A ta Petrolei Sinica.2012.33(5):871-877.
L1550 B kB BRIAZ M. 5. X E 8 & #1323k 8l & )8 17 BR A9 15 2

A HHL . 2010,39(1) . 71-77.
Zhang Se,Zhang Guozheng,Zhang Chunwan. et aJ. SSC failure a-
nalysis of high strength double shouldered tool joint[_] |. Oil Field
Equipment,2010,39¢1) :71-77.

3] Tafreshi A. SIF evaluation and stress analysis of drillstring threa-
ded joints| J |. International Journal of Pressure Vessels and Pip-

ing,1999,76(2) :91-103.

s s A3 2013-05-21

T TR AL 2013,33 (3] 1) :353-357.

Chen Feng. Di Qinfeng. Ouyang Yanhui, ct al. “he influcnce of
the clearance of secondary shoulder to the performance of double
shoulder drill pipe joint [ J7]. Engineering Mechanics, 2013, 33
(Supplement 1):353-357.

B A 20130817 iR EEEE)



