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Drill string mechanical analysis of running deepwater oil tree

LIN Xiu-juan, XIAO Wen-sheng, WANG Hong-yan

(College of Electromechanical Engineering in China University of Petroleum, Qingdao 266555, China)

Abstract: A mechanical analytical model of drill string for running deepwater oil tree was established according to the marine
environmental load and material mechanics theory. The drill string parameter, the marine environmental load, drilling ship
drift, operating water depth and subsea tree weight were considered in the model. The lateral displacement, angular distor-
tion, bending moment and shear force were analyzed. The results show that wave load has great effect on bending moment of
the drill string head, but has little influence on lateral displacement, thus it can't produce large error without considering
deepwater wave load. Drilling ship drift has certain effect on lateral displacement of the drill string, but has little influence on
angular distortion, bending moment and shear force of the drill string. The resistance coefficient, current velocity and operat-
ing water depth all have great influences on the drill siring strength of running deepwater oil tree.
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Fig.1 Schematic diagram of force on running

deep water oil tree
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Fig.2 Schematic diagram of micro-segment dz amplified
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Fig.3 Force direction of micro-segment
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Fig.4 Sketch map of numerical grid of drill string
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Fig.5 Effects of resistance coefficient and elastic modulus of drill string material on strength of running drill string
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Fig.6 Effects of drilling ship drift and current

velocity on strength of running drill string

3.3 EMl KR BB R E a3 T AU sh 458 B B9 2 i
B 7 Ay i TR 28 fap FAS [V Ml 7K TR AT 45 A A ] £57
BRI RE B2, IR 7 Ha] DA Y TR 2 fmr Xof

AN TR TR S R 1) 432 8% JLF- V2 A 2 0] T %l A
L EBAY AR AR, PRV T A P K AR Y
A58 1) 25 B AN 5 P YR 28 A ) ) R RS N T 24—
5 % 80 m AK TR LA T A ) 45 5 JL-F- A 52
XU B TR 7 A R R EE A B, T LA KT SR T AR R 7K
TS BIR IS R R 2, VALK R
B RER 1) (B8 RN A AR S M R, VR K R R, B
A o) (57 B RIS R B A, PR OIS TR B K, RV
BT BOBSATRE . HSEAE R — BT, VR IR B
K, 8 S0 B BT AT Tt/

B AL S/m B %M/ (kN-m)
0 20 40 600 10 20 30

' 1

=
(=3
(=]

— L'=600 m, #g5 H4EH
= L'=600 m, S RBEA1ER
=~ 1'=960 n, %35 1 1EH
~ [!'=1440 m, #3511V

HEKEEREL/m
o
3

1500

7 R A KGR 3T T AR A58 B B R0
Fig.7 Effects of wave loading and operating water depth

on strength of running drill string
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