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Research and Testing of the Integrated String for Cementing and Controlling Sand in
a Medium-Short Radius Wellbore

HAO Zhouzheng, ZUO Kai, LIU Yuming, LI Ning, WEI Aishuan, WANG Mingjie
(CNOOC EnerTech-Drilling & Production Co., Tianjin, 300452, China)

Abstract: In order to solve the problem that there is no applicable integrated cementing/sand control pipe string
for a medium-short radius open hole in Bohai Oilfield, a set of such pipe string suitable for medium-short radius
wellbore was designed based on development and technical status of Bohai Oilfield, which analyzed its safety and
passability. The results suggested that this pipe string would not spirally bend in the process of running in hole, the
safety could be acceptable, and it could smoothly pass through the wellbore with a maximum dogleg of 19.28°/30 m and
curvature radius of 89.20 m. Both the results of testing well and field test showed that the safety and passability of the
integrated cementing/sand control pipe string for the medium-short radius open hole met the requirement of design.
They also demonstrated that the cementing of the upper hole section and the selective cementing/gravel packing sand
control of lower reservoir section can be achieved in one run, which can fulfill the integrated cementing/sand control

for the medium-short radius open hole in Bohai Oilfield effectively.
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Fig.1 Integrated cementing/sand control outer pipe string
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Fig. 2 Integrated cementing/sand control inner pipe string
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Fig.5 Constrained geometric model of the rigid part
passing through the curvature of wellbore
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Table 1 Circulation flowrate and pressure test of integrated cementing/sand control inner pipe string under each functional state
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1200 10.00 4.50

1 400 10.20 4.80 530

1 500 13.00 5.50

1 600 12.00
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Table 2 Frictional resistance of the pipe string passing through the window and the open hole section with different doglegs

38 3o 7 T B TN 38 3o 7 1 P BEL /N B FEHRLAN
BT \ : FRREEA(9)-30m) )

Tk iR Tk iR Tk iR
1 350 360 5.43 5~10  5~10
F2W 350 360 10.11 10~15 5~15
H3W 350 360 5~10 5~10 12.52 20~30 5~15
X/ 350 360 15.49 30~40 8~18
SR 350 360 16.15 30~45 8~18

22 AT LIE H: ¢215.9 mm [ B b — K104
FE S o 7 R B R B BH A 5~ 10 kN, T B 3
M, H/N Tk % FRTaE A T & #E (350 kN,
& HIZAE RE RTINS0 5 105 2 A R IR B e
KT THEEBH A 45 kN, e K 42 EEFH N 18 kN, JCH]
B BH IS, HoaR oK T R BN T8 5 B H R R
AR H (350 KN, R BHAZAE AT ) LA 3 3 5 R i) R
£ 4 16.15°/30m A9 #RIR B .

4 B

[ - B b — A A5 A A it ] CFD12-2B18H1

AT T I, R IR B B2 oy 229.00 m, 78
B JE N 195.00 m, 5 KHRHAE A 90.00°, i KA
R 4.44°/30m, %S B I B > — (R Akt T T %
s FESE UK N AN R A AT, AR FRR LN =
BT IR, FH K G 20K B AR Bl 1 i T & 0
BB R A% L1 100.00 m; 7 H 5 5k A df 005 3
L MR R AT, RE A TR F I LR
0.60~0.90 m % £ T FR 34 f& #5% ( 13.70 MPa), [A] B A
A vl 0 R R A 1 ke X B B A 5 R A R S
B, A E T SO I AR R AT R PR I,
P& PR HEHE 800~1 400 L/min, %% J% 3.80~10.20 MPa;
B A FESEA B, A0 A I A 3 R I O AT B



« 104 » % bzl 4h

w

F K 2019 % 3 A

W a4 T IE G PRI, 96 R HESE 220~1 113 L/min,
R 0.93~7.10 MPa; IEfFFR MK ZE 5, #4178k A
FEIAE L, FEIEHEE 880~980 L/min, %k 3.35~
3.45 MPa, B0 JE /1 13.50 MPa; 78 /E 45 )5, I
P HE 2 ORI B AT R s b AR 46
Jei, AR KA &, AT KRR,
AHER 550~1 110 L/min, %% % 4.80~6.53 MPa; 11: 7K
Te 25 o5, BB FF RS 9E, SN % 5 MPa, 7 JE L2
1.50 m 2 #hPE/K A&, N = 9.00 MPa ] JF i 1
i I wk 2 Aok U, hvkHER 1 460~1 993 L/min,
HJE 5.30~7.00 MPa; 24k, 1EM 45k,

%I $215.90 mm [ H: B b — A8 A A R
N B i R AR S 4.44°/30m 19K FRRIR IR BE P, H.
5] 5 1% T B A 70 3B A AR, 8R4 e 0R
102.19%, S2 L T — B 4k 58 K P BR IR I BU ik A 7830
FE IR

5 #hip M

1) BEXF H R i [ 8T W 00, it T —8
6 2 P R SR R IR Y [ B 0 — AR A A, M
AR T S B Al 5 B O B = Bk A
P H: FORR A7 ST BT 0L

2) B R W, A AR IR [ - Bl D — A
PR D T ol T BRARG ™ AR ASOH | 4 v T A R g
RO T — MBI

3) Mt — BRI B, DU 2 2 /Y
PRk 75 K, L AIF 3 AN ) A2 14 [ - By b — 444k

B

2 % x Wt

References

(1] DUE, B, 2%, MK eI SR 5 5 D). A
TMRIRR 2R, 2011, 33(2): 135-137.

PENG Hanxiu, TIAN Qizhong, LI Haitao. Application of sidetrac-
ked horizontal well completion techniques[J]. Journal of Oil and
Gas Technology, 2011, 33(2): 135-137.

hAC 2 0l K S AN T B 60 58 T2 SEBR D). AT AR,
2015(3): 187.

DU Changquan. Application of sand prevention completion well

[2]

technology of sidetrack horizontal well without cementation[J].
Petrochemical Industry Technology, 2015(3): 187.

BREHE, BRIEZ, VPN, 55, L B T B b — (R AL BoR (0] 41
AR T2, 2017,39(5): 570-573.

[3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

WEI Aishuan, CHEN Shenghong, XU Jie, et al. Integrated
cementing and sand control technology in offshore oilfieleds[J]. Oil
Drilling & Production Technology, 2017, 39(5): 570-573.

PR, TR ZERIFI). iR T2, 1991, 13(5): 32.

FU Zhisheng. No plastic plug cementing[J]. Oil Drilling &
Production Technology, 1991, 13(5): 32.

REEZ, B S, BRI, 45 KPS RRIRBRAT SCBIT RS T BATH) &
PR L3 A SE ], AR, 2015(12): 214-216.

CUI Guojie, BAO Chenyi, CHEN lJie, et al. Development and
application of horizontal well open-hole gravel pack sand-control
technology in offshore oil field[J].
Technology, 2015(12): 214-216.
JiIEZ. I BRIR FEBRT D BCEBAR BT 5 BT[], A1 K AR
24T, 2008, 30(6): 318-320.

ZHOU Sihong. The research and application for sand control

Petrochemical Industry

auxiliary technique of openhole gravel packing in horizontal
wells[J]. Journal of Oil and Gas Technology, 2008, 30(6): 318-320.

VA, T, sikoi, 45, SR AERE S IR M SRas R AT IR OT 0BT
[7]. AMALA, 2017, 45(3): 6-10.

XU lJie, HAN Yaotu, ZHANG Qiang, et al. Finite element analysis
of adaptability of completion string and wellbore curvaturey[J].
China Petroleum Machinery, 2017, 45(3): 6-10.

K. KB EE RS AT R AT [D]. BCAR: PR A
KA, 2015.

ZHANG Yang. The calculation of frictional resistance and analysis
of feasibility for casing running[D]. Chengdu: Southwest Petroleum
University, 2015.

AR, T, S A A Y R R IR R A B E TR ). A
IMEHHR, 1999,27(2): 15-17.

HAN Zhiyong, WANG Dexin. Research technique of the tube can
pass the maximum wellbore curvature[J].
Techniques, 1999, 27(2): 15-17.

M, Atk RTEk, 5. B8 N AR ORI IR i 5005
VR[] TR WO - 2 R ULEF P TR, 2017, 39(5)
460-464.

ZHENG Xin, ZHOU Yangfei, DENG Saihe, et al. Study on the

calculation method of the maximum wellbore curvature during

Petroleum Drilling

casing entry[J]. Journal of Engineering Studies, 2017, 39(5):
460-464.

XN, AR SC, ZedL, 56 B A SRR 55 48 R By 6 00 25 43 B A
PITR[]. ATMEIR T Z, 2016, 38(2): 176-180.

LIU Chuangang, BAO Chenyi, ZUO Kai, et al. Mechanical analysis
on and solution to anti-channeling for grave-packing completion
string[J]. Oil Drilling & Production Technology, 2016, 38(2):
176-180.

HRAR, TRBL KPR A TR R S BUE BT [0, £l
412, 2004, 25(6): 96-100.

DONG Changyin, ZHANG Qi. Real-time numerical simulation of
gravel-packing process in horizontal wells[J]. Acta Petrolei Sinica,
2004, 25(6): 96-100.

[%4 XLE]


http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.03.139
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.03.139
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.12.173
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.12.173
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.12.173
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3321/j.issn:0253-2697.2004.06.020
http://dx.doi.org/10.3321/j.issn:0253-2697.2004.06.020
http://dx.doi.org/10.3321/j.issn:0253-2697.2004.06.020
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.03.139
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.03.139
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.12.173
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.12.173
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.12.173
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3321/j.issn:0253-2697.2004.06.020
http://dx.doi.org/10.3321/j.issn:0253-2697.2004.06.020
http://dx.doi.org/10.3321/j.issn:0253-2697.2004.06.020
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1000-9752.2011.02.031
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.03.139
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.03.139
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.12.173
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.12.173
http://dx.doi.org/10.3969/j.issn.1006-0235.2015.12.173
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3969/j.issn.1001-0890.1999.02.005
http://dx.doi.org/10.3321/j.issn:0253-2697.2004.06.020
http://dx.doi.org/10.3321/j.issn:0253-2697.2004.06.020
http://dx.doi.org/10.3321/j.issn:0253-2697.2004.06.020

