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Thermal stability analysis on hydraulic control system of offshore jet pump injection-production
integrated tubing

LIANG Yuesong, LU Daosheng, LI Liangqing, CHEN Xuejiang, ZHANG Qinglong, ZHONG Chongdi
Oilfield Production Department ,China Oilfield Services Ltd. , Tianjin 300459, China

Abstract: During the process of injecting steam with jet pump injection-production integrated tubing into some well in Bohai Oilfield
the joint of the downhole safety valve on the hydraulic control pipeline fell off due to thermal elongation of the production tubing. In
response to this issue, a thermal stability analysis was conducted for the hydraulic control system on the offshore jet pump injection-
production integrated tubing. Considering the tubing structure and the thermal conditions during steam injection, the elongation of the
production tubing and the stress state of the hydraulic control pipeline were analyzed. By using a combined spring model, the conditions
of the hydraulic control pipeline wrapped around the production tubing were simulated. And the influences of the number of wraps of the
hydraulic control pipeline and the elongation of the production tubing on the stress state of the hydraulic control pipeline were calculated
and analyzed. Combining with the calculation model and analyzing the weak points of the hydraulic control system through indoor tests,
the wrapping scheme of the hydraulic control pipeline for the offshore jet pump injection-production integrated tubing was optimized.
Field application results show that the optimized production tubing system remained stable during the steam injection process at 350 °C ,
effectively guiding the safe production of the offshore jet pump integrated injection-production tubing.

Keywords : Bohai Oilfield; injection-production integration; hydraulic jet pump; hydraulic control pipeline; thermal stability analysis;

combined spring model; wrap number; scheme optimization

PRI R — Rl o — WA S AR — IR EOR A R Pl b 2R 77 F 5 25 (8]
IRERAN PRl T2, A AR T B R A 38 S2BR T % A P ol 25 I, 5 £ v b il BT ICAS
o TERRROR ZEOR B A Rl S N W,

FIN RS A PR T RS S5 A1 F Il FET 25 o SH R ) 8 S 9 T SR — I
b TBURRRIRER , AR SR RO A ST AR ARG R I O T A R A Lk

2022-08-15 Yg#5, 2023-02-15 &[], 2023-06-23 #5, 2023-08-20 MERRE * WWW. ygjcs. com



$324% G4

QA RN g E PR TE R — A A W R G P M i 23

SISO AT R R 2R VR B A A A A2 A
PR S L LB, HAT, BOR TS A
TR TOURS 5T B 2B 0, BRI AT X i
RGBT R — R A AT
AL BFGE T A HEAE T, BRI R AL 52
T, G e PRt T HIS iR %, A6
G USRS b R VAR R, SR 2 ) X G
BRI 1 U e MR 2 it | R ik S A% X A A AR
TERIRE A6 RO T, U 2 b
TR AR A LW LR A A AR
TRYEALD N S h T2 316 L & 4 i mh b 2L
JE i a0 AR S A IR L R A N T S
POTFZE T U AP Ry FEE R, i H AT
KT RPN R — R EH R L R GAE
TER T 152 1 RS T A il A i

H1 0 L R0 A8 5 O 8 T R — IR AL A AR 45 4
(RFRYE I T R e T BmaE T, BT
ATRE—BEHEIT 1 000 m %24 IR R 1345 4k 5 B il
Wos BHpm s BN LR R G2 1 G E
PESZ A PR R T 0L AR, 5 B SR AT Xk
(A E LR R Ge 52 R e M T, DU R R S 4
FEUE L [R)0 8 S I 2 1R T 00T A 38 N M D 2E 4
AIEEPE

1 —FUEREHREHRTR

b A 7 A6 4 B R R, TR
— AR T B A T T e i, IR IT R T A
EREE AR T B TR
L1 — LB
IFL IV L TP [ B B A 3 R — TR AL
FESSHUNIE 1 Fros SMERE (T 2 L) fas LI
+ I+ 2 A W+ S TR + B +
nl::r)’% WAHERAN MR
L

REER A

W B (1 A AMEDI AR ) + B9 POl A -l A
ZH AN,

FE T LW E L&A TIMERE , Lt
B, I RIS B ETE 114, 3 mm AYfR A
ME L R ELEL SR HEan, @l ke
3k ST AE B RR a8 N R I T U R L A B
IR X R B R Sk s ), — W SRR A
[N R N e S W o R R e A A RE
YL — i BB L

N3
e ﬁﬁ—%g%
JELRLL PB4

[
I T
— PELRLR B 3
%%ﬁ‘[ﬁ%ﬁ—;g ’};—ﬁm%&
et 2254
BRIk
bt | |
WA T
BRI |
HRRETHEE
TR g4k
— WL B

B1 #LER—FULEFIMEEERTEE
Fig.1 Schematic diagram of the structure for the
outer pipe string
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Fig.2 Schematic diagram of the structure of the annular packer
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Fig.3 Schematic diagram of the initial installation
structure of the upper and lower hydraulic
control pipelines
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Table 1 Calculation results of the winding scheme of the hydraulic control pipeline
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Fig. 4 Schematic diagram of the connection form
of the ferrule
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Fig.5 Schematic diagram of the winding scheme of
the hydraulic control pipeline

AFEIRAE TS, L P A R BE R, 1 S A
LR/ TR AT, B B f8 a5 0l 1) T

Foaly, b 4a 4 LA WY TR 4, 0T i W45 4 2
WL, 120 2 T PR RS

4 BN H

EVEAL AR VS M BT T ATH JEAESE R R
AP AR — IR, R TS A R
LR ZHAETEE R 215.9 mm FRIR K H:
SEERHR 2 137 m, FEIR 1 044 m, e R HERE 900, H Y
EOUERA , ZIIE T LA T ARE 1258 m, TE
¥R 991 m,

it T FEAE P A S AR, T
G T R 18] TR 2 4 1 Y 4 A 4R 42 Sk A 3 s
W BEAL 52 J1 B8 9% | ¥ FRAR AL G i 7 R AE BB A%
R A RS A LA 30 P [RIE TR A R
LRIBIAY R4S % T — AR IR %, R s A &
LI T AR P R AR R

ATH T 2022 4E 3 H 18 H 52 AR 45 o, bifi
Ja e AT B, PR 349 °C L IEATE 85%,
HEABME 12,5 vh, BIHEAZEIR 3 000 52022 4 4
H 28 HIF MR SR AR, #E H i H ¥ )2 7=
54.0m’ JFIRE 79 «C, MijEih HBESE TR T 5
Gb 4 TR SEIE R R (W3 2) izt am T 4%
PRI A A R R S & R gk R ks
(8 LR g% Jy i I B I R

F2 #EEWES OFTHEFELDRE

Table 2 Completion and production process of 5 wells in an oilfield in Bohai Sea
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A4H 339 85 12.5 6 000 19.0 86 61.0 77.6
ASH 343 85 12.5 6 000 19.0 82 58.0 96.2
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