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Abstract

The integrated tubing string saved the operation cost of replacing the pipe string and increased
the operation efficiency as it could complete plenty of down hole operations such as acid fractur-
ing and production. Based on the geometrical description of the pipe string in the 3D curved bo-
rehole, a mechanical model of pipe string considering wellbore structure, string geometry, physi-
cal characteristics and operation parameters was established, and the calculate method for the
packer force was presented by analyzing the mechanical characteristics of the integrated pipe
string in the process of its running down, acid fracturing and production. The load, stress distribu-
tion and axial deformation of the tubing string were determined in each process. The result shows
that the fracturing is the worst working condition to the tubing string and the wellhead is the most
dangerous position, and the intensity requirements can be met with the minimum safety coeffi-
cient of 1.75. Furthermore, the tubing string is stable as sinusoidal or spiral deformation is not
appeared in all working conditions. Through the research, the mechanical analysis method of the
integrated tubing string and the calculation steps of packer force are given, and the safety perfor-
mance of the tubing string is evaluated with its strength and stability. The results of the study are
beneficial for the security service of the integrated tubing string.

Keywords
Integrated Tubing String, Mechanical Analysis, Packer, Strength, Stability

EAEEE

XESIH: &4, THH, TEs, AEE, EAA, KB, KE BRE. A7 M E RN S E AN AR
IR AR, 2017, 39(6): 79-88. DOI: 10.12677/jogt.2017.396101


http://www.hanspub.org/journal/jogt
https://doi.org/10.12677/jogt.2017.396101
https://doi.org/10.12677/jogt.2017.396101
http://www.hanspub.org

N FE

BRlE. £/ — I mMERRNNEFES

FOAY, TH#E, TWR, sEL, BT, RERY, kO£

HIT RS TAR B, Wik

By A E TRRBORBE A, BT e Rk

AR T AR R, WL B

SRR TR AL A SRR R (RIT R ), e R

fEH RIS FA8(1982-), 55, Wik, TR, BB A A R AR T A

Email: 'zhmanlai@163.com

WekE H . 2017485 H30H ; s HA: 20174E6 H30H; KA HM: 20174E12H 15H

HE

—AUMEE K THERRRE. EFF2MAE TR, TETSREREEOMELRA, BHHRE
m AR RR . BT =RTHARPEER VAR, BB EH TS0, BT, WEREMEL
SHEER AR, SR EEETA. BRE. £EdRB0 ¥R R, REETTESRESER 7
Rk, BT B EPERERNERA. MASM U KRR, SGafHSHARNRENEENREE
FITH, FOLRERENRERCE, BPMRERFL7SERBEBREER. B, FTHRTFEHTLIER
MRReRE kA, WHEEEREREMER. BdEmR, BT B ENAZIMNTE &
gﬁ@%ﬁﬁﬁ%ﬁﬁﬁ%,&%H%ﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁ%T%ﬁ%?éﬁ%,ﬁﬂ?ﬁﬁ—%%
R Z &R

KA

Copyright © 2017 by authors, Yangtze University and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

R U A TR SR MG 2UTE H: 1 ME—JEIE,  ORAUE I E AT AE S Ah A 19 e R S
DU A IER TR AR — o — WAL T AR AT BLSE IR . A S5 2 M 1k, @b
EREST 2R R N, W T RA, R DR, RERE SRR, 2z
BRI B AC P[] T — e L D AR SRS, AR AR R 2%, His
PERGR T 0% 95 0L, 7 B — AL A AR B A MR AR AT VR Sy b, L3RS
EHBRSal TOAER A B, AMOVERR & EBTH M2 2N AR MR (2], 457, 2 2EX
HFE R BAT VAT 7RI, AL T IR R R AR IR X R T il SRR AT e A A, AT
AT HIBE AR FERRES, R E MR Mrde SR IE[3]. PRIL,  SUNFE HERA I8 H IR B2 A A 25 by O B Ak
b, BB EARZ RRIER A FRR, T RS RS 00N (52 AR R, S

DOI: 10.12677/jogt.2017.396101 80 A RN TR


https://doi.org/10.12677/jogt.2017.396101
http://creativecommons.org/licenses/by/4.0/

BRI A7 — AR A 1 0 2 2

HER 22 S IREME R A E A DT DB, SR BT ARS SE 1 75 T 23 AN — A I A A 0 22 4 b
LB A 4 B SR AR AR T

2. NEEBESFRE
2.1, ZHZSHIFIR P EHR LR

AR RSN AR RAR, LI X BRI 1t AT [4], SBOLAZ S I IR A R A
BFAT . W 1 R, T OfD, b, AL b C AR TR F i) O /5, A Wi Eik& n,
W% M 0 o BUE S KA BRI A SR ORFHESEAL, W C SAELL O RN 4208 r (M L,

I
r=r,—r, (1)

B}
F =T —rcosd, +rsindb, @

A n NIFIRAEAR, my o AERESNER, my £ ORIFIRANZ L O IR, my O uMEEA, () A
HEFELAAI AR, 15 b RUORL B E, 1

—»
4+
o

Figure 1. The geometric description of downhole tubing string
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Figure 2. The force diagram of micro-element
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Figure 3. The setting force of the packer
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Figure 4. The deformation diagram of the pipe string above the packer
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Figure 5. 3D well traiectory of B101 well
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Table 1. The calculation results of wellbore temperature
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Table 2. Calculation results of wellbore pressure
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Figure 6. The axial and equivalent stress distributions of tubing string in different operation processes
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Table 3. The axial deformations of tubing string
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Table 4. The load of tubing string
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Table 5. The maximum stresses and minimum safety factors of tubing string
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