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Abstract: The continuous circulation valve can maintain the circulation of drilling fluid when drilling is stopped, which
can effectively solve the sediment at the bottom of the hole and the fluctuation of pressure at the bottom of the hole,
especially for offshore oil and gas horizontal drilling. In this paper, a continuous circulation valve is designed, the
structure and working principle of the continuous circulation valve are introduced, the force analysis and structural
optimization design are conducted on the strength of the body under extreme working conditions, and the side opening
of the bypass valve with a safety factor greater than 1.2 times was selected; A finite element stress analysis is
conducted on the bypass valve, which comprehensively analyzes the stress distribution and sealing pressure. The
influence of changes in the half cone angle of the sealing pair and the thickness of the valve on the stress and sealing
effect of the bypass valve is obtained. The half cone angle of the sealing pair, a=30", and the thickness of the valve
core plate, d=8mm, are optimized. and the bypass valve sealing test and body strength test are conducted, proving
that the strength and sealing performance of the continuous circulation valve meet the actual usage requirements under
the ultimate internal pressure of 35MPa and ultimate tensile force of 3503kN.
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Fig.1 Schematic diagram of the structure of

continuous circulation valve
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Fig.2 Mesh model of continuous circulation valve
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Fig.3 Stress nephogram of the body
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Fig.4 Maximum stress and safety factor curve
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angle and the maximum stress of the bypass valve
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Fig.13 Indoor pressure test of bypass valve

5.2 A BE I

Sk I F 3% B2 A1 B 51 95 PR R 32 AR 1 N R
10 32 03 R BEAE O, L T TORERD T 5 4 (A
14) 5%t 3% S 06 ¥ 46 45 10 32 F1 s B Ak . Ay
AR SN SME 177.8 mm, N 68 mm, 3 & FF
KL B AR 45 mm, 5538 1 M 0] 42 4% R 80 FL M 88, 5%
T R S ECh < O AR/ G B AR 68.8 mm, JE 8 mm,
YA 30°, K AL AP 1S T R BN B 4L AT
FEAE 6 B BT 3k 1, FEERIAT IR, 10 JE 1 N
A 35 MPa (9 WA, Of Fe i 72 K Jih T A s 1] s xof
T AT b ) P e 20 I R n B 8 B Hr
J1°R 4571 kN, 2538 8 A H B R, 0 AR R & A
AR A543, TIE B 3 0 B Y A A SR B R AZ B AR
FHT 55 38 16 % B Mg i i 2ok

EEE T — R 1T KT I Bk i -
R0 2 1 17 K F T SR AT T
VAT 3 5 0 EAM T RS0 IR 45 4 2506

(1) 7 1 7R b 3 0 7 ) TR

TR T o RS

(b))
E14 ZFZERETNREEEEEMNK
Fig.14 Test bench and strength test of the

continuous circulation valve

Ny B i BAE 55 58 1R O L L RE R AR Ak i
TF A5 AN TR T FL AR X R 18 A 4 5 K ) T %
AR DAL B AR K A R T 55 R 45
T AFFLRE R T A8, Rt 7 T R A RACA IR
T L2 AT $E R Ok S5 RAMIT L E AR

(2) 55 3 1 G P Bsf 7 g 6 o i B 7 IR0 9 5
FEHEHER , 2 HE A 72 5°~4038 [, 7 g Bl 2 HE £ 3
KRG K, %% 5 T 15 T bo R Bl > A 35 s /)
1 25 AR B A 5~10 mm i [ N, R 77 Bl AR 8 AR S
JEE B i ek /0N | %% B O b AR AR A /N AT Z0m
NI

(3) 38 ask % % S 24 45 HEAT A 5% 38 IR %% 3t 1k
FIE I A A w0 3, A BH I 2 1 5% 3 1R ) 5 L
AR 88 mm & 5es 2= 4 A 307 SO A R JE 8 mm
B BRAE A K

5 2% 3Lk (References) :

(1] B, &, TUE 5 ESmREER =BT S
SKOHTLT] 8 TR G5 46 TR, 2015,42(4) :1-5
LIANG lJian, LI Xinmiao, WANG Hanbao, et al. Requirement
analysis on continuous circulation system for scientific ultra-deep
drilling [J]. Exploration Engineering (Rock &. Soil Drilling and
Tunneling) , 2015,42(4):1-5.

[2] BAEW, 505 RO, A G SRR I B R HOR Y A R S5 AT R
(V) ATk T.2,2011,33(1) : 1-6.



124

BhiR T 7

202543 H

[10] AR, it , fE M, 45 .

HU Zhijian, MA Qingfang, SHAO Qiang, et al. Development
and investigation of continuous circulation drilling[J]. Oil Drill-
ing & Production Technology, 2011,33(1):1-6.

ZEUNE , EM R SO, S BRI SR A BB T R A B)
P A BT ] B IR TR, 2021, 48(6) : 63-67.

QIN Rulei, WANG Linging, CHEN Haowen, et al. Drilling
fluid continuous circulation drilling technology and automatic
equipment design[ J]. Drilling Engineering, 2021,48(6):63-67.
WuNY,
gas hydrate stimulation theory and technology system[J]. Natu-
ral Gas Industry B, 2021,8(2):173-187.

AT XV A NI, 45 TSR AR K A W TR AR 2 K I
FEWEEA [T BHR TR, 2022,49(2) : 16-21.

HOU Yue, LIU Chunsheng, LIU Dan, et al. Drilling fluid tech-

LiY L, Wan'Y Z, et al. Prospect of marine natural

nology for natural gas hydrate horizontal wells in marine shallow
:16-21.

G D. Design and simulation study on

soft formation[J]. Drilling Engineering, 2022,49(2)
YueJ X, LiuY C
continuous circulation valve drilling system[J]. IOP Conference
Series: Earth and Environmental Science, 2019,242(3) :032036.
e, EEBR, H M. — RS R F R T AR =
3 1 B FC AT U7 i : CN201810330191.6[ P 1.2018-04-13.

YUE Jixiang , WANG Guodong, ZHOU Yangli. The invention
relates to a T-type integrated three-way valve of a continuous cir-
culation drilling system and a use method: CN201810330191.6
[P]. 2018-04-13.

MR AR, 22304, ko B8 45 I o i S 70 3 Bl R 78 3 B
PR RS 3 10 18 FH LT ] A i ok .20, 2017, 39(4) :413-416.
TIAN Zhixin, LI Wenjin, ZHANG Wunian, et al. Application
of valve-type continuous circulation drilling technology to the ex-
tended reach wells in Panyu Oilfield [J]. Oil Drilling & Produc-
tion Technology, 2017,39(4):413-416.

UL N Srive - TP S U S R R VR L s e B R
A P, 2021,50(1) : 7-14.
LIU Qiang, ZHANG Wunian. Optimal design and analysis of

, Wang G

drilling fluid continuous circulation sub structure [J]. Oil Field
Equipment, 2021,50(1):7-14.
o

i R SR PR IR B 5 T L] A
HL#K, 2019,47(8) :8-14.

SHI Jiangang, YANG Guang, XIONG Chao,
and analysis of arrow type continuous circulation valve[J]. Chi-
na Petroleum Machinery, 2019,47(8):8-14.

BRELNG, SR AV SOATA, 45 . AN W) 45 44 3% S 06 3 I T It )
(V). FE PR B 2 4 (A SR BE SR, 2015,17(5) : 115-118.
WEI Chenxing, QI Jintao, GUO Yanru, et al. Discussion on

the principle of different structure continuous circulation valve

et al. Design

[J]. Journal of Chongging University of Science and Technolo-
gy(Natural Sciences Edition) , 2015,17(5) : 115-118.

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Nabors. Non Stop Driller™ System [EB/OL]. [2024-07-11].
https://www. com/wp-content/uploads/2021/12/
BRCH-NSD_ONLINE _0.pdf.

Halliburton. e-ed™ Circulating Sub[ EB/OL]. [2024-07-11].
https://cdn. brandfolder.io/G1R8F A5S/at/plrpfewcs8fp3p85gsf9
9ht/e-cd_Circulating_Sub_-_H013477 _—_v2.pdf.

AR ESIEH BN TRARID]. KK AdLamk
~2,2017.

WANG Jialu. Research on continuous circulation drilling tools

nabors.

[D]. Daging: Northeast Petroleum University, 2017.
Weatherford. SteadystateTM Continuous Flow System [EB/
OL]. [2024-07-11].

ments/brochure/products—and-services/drilling/steadystate~

https://www. weatherford. com/docu-

continuous—flow-system/.

R ECEE  BUHLAY , Bl AF IR 0% SR B A R B Tk Al
FHERBF[T]. AR T2, 2014, 36(6) : 1-6.

ZHANG Wunian, JIA Yinge, ZHANG Jing, et al. Industrialized
application of valve-type continuous circulation drilling device[ J].
Oil Drilling & Production Technology, 2014,36(6):1-6

BRI %, B RER D, 5 O 133mm i L2196 5 19 1 F i 45 157
LT AR A A ok B 244, 2023, 33(4) : 78-81.

WEI Chenxing, HUANG Qiang, LIN Tiejun, et al. Develop-
ment and application of ()133mm continuous circulation valve
[J]. Journal of Guangdong University of Petrochemical Tech-
nology, 2023,33(4):78-81.

BERAR AR T RSN BRI BORTE P X
et )2 B LT PE R A0l R~z 22 4 (| SR B 24 ) L, 2021,
43(4):44-50.

LI Luchun, LIAN Zhanghua, PU Keyong, et al. Application
of gas continuous circulation drilling technology in gravel layer
in Bozi block [J]. Journal of Southwest Petroleum University
(Science & Technology Edition), 2021,43(4) :44-50.

g PN R BT A U I T S P T BT S A
PRI Iy 2 3BT L] RAA T, 2016,36(1) : 94-98.

FENG Ding, SUN Qiaolei, XIA Chengyu, et al. Design of
continuous circulating sub for gas drilling and the mechanical
analysis on the sub body [J]. Natural Gas Industry, 2016, 36
(1):94-98.

BN AN, TR, A R I M AR BT 0% I 1Y
Bt 53 Hr [T ] AT R T2, 2014,36(6) : 101-104.

XTIA Chengyu, SUN Qiaolei, YU Zhangli, et al. Nalysis and
research on the bypass valve of continuous circulation sub for
gas drilling[J]. Oil Drilling &. Production Technology, 2014,
36(6):101-104.

(%4 E3kith)



