W78 HS5W 200742 A
1671—1815(2017)005-0181-04

B R 5T R

Science Technology and Engineering

Vol. 17 No.5 Feb. 2017
(© 2017 Sci. Tech. Engrg.

{8 JEC B o h e JE A A B AT T2 50 B oS5 B

I R & wm ¥

e REA

EIN3

Pt (P D A7 BRA R -2 7, KT 300452)

i B ATHRERKAR AR FPEENE REREE R b e 7 R, g X b E R i aed
AH L, BAHOR) AR ERENI R RARERREERTTE, ARELTER EE2T, HATENDNREEE SR

Wi, AEEN, BRKMERFEER N EMIRY, FEANRDPRRERTELER, R RA

A i e 1 T T o
XHtil BR KaWmEE HHE BEUEE
WhEliksr 3 TES32. 36; SCEkbRERS A

TR JEG A i ik A T T AR R TR S 2K RE
3, W8NS I B4 JE ek, S 3 A DR % o v 4
SERCES B () T IR G I e 4k R A
AEERE AR VR K A I TE K
BATIE AR W A P e A 2R TG e 4
TEAS RN TA ) Al AR TR O T AR
Iy 1% R 0 45 T T A A 2, G AR o B R A R
A5 0, X JFE K a0 LA R T 4
PR R R BT PR, A X I K
A A5 AT 3 AR P AR RS T B R 3 e
AR BEAT IR SR S, LA X R
T AN IR S 451, A T R K i Al D () TR
R PRS2 B (0 AL b, AT T TR SR e
WITE, JEAR 4 SE PRl B L B 2 i, 3R 1 IE
P JE 7 VR T AR 6 R A L.
Y X {H P 71 i 7 A T Bk T 8 S A R A
22 PR AL TR

1 BESHEN

Fitg X P AL T 90 9 AR T R I, R 4
120°43" ~121°05", 4t.4 39°52" ~40°12" (i JE Bl N
i FH T S M T A by i 28 TR B < R B K, #s

2016 45 J1 18 H k| EE A+ I R R R
(20117X05057) | [ g4 T ghie A1
A BRI R BFFE I H (2012BHTI-P-017) ¥ B
HEERA T BB W, TR, SR8 1 WS R
FITF% 5TFR A AT T 2% E-mail 804367605@ qq. com.,
FIUARRCE WL & |, P g, IR A E 4R
S R AT ], BAEOR S TR, 2017, 17(5) : 181—184
Wang Wei, Lu Yu, Luo Feng, et al. Simulation experiment and calcula-

tion analysis of submarine long-distance oil pipeline[ J]. Science Tech-

nology and Engineering, 2017, 17(5) . 181—184

AR, TR

EZS BT

FitE X3 FEAR 5 K I (57K 29 5% ) ik 22 Bl ¢
AT D AR PR I A SEANT
L1 BERITSH
145 MRS
£1 3 X mEMIEEEITSHE
Table 1 The design parameters of the external
transport pipeline of Bohai X oilfield

S 1
K- BE/km 69.5
ZB/m’ 12 455
A%/ mm N4 OD 508 4M& OD 660. 4/ 508
BEJE/mm NAF 15.9 M5 12.7/15.9  (ID 476.2)
Al
_ N %% API 51 X60
HM& API 5L X52/ API 5L X60
PR/ m 1.5
BT 71/ MPa 12
I RAEAE I T3/ MPa 8.8
KBRS/ C 75
B R/ (m®-d™") 22359.1
K/ m 31
TR/ °C —1.4~25.6
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Table 2 The operating parameters of the
external transport pipeline in Bohai X oilfield
ik AFUE AR R R HiEh o BEK Sk
M J/MPa JRE/C Ji/MPa B/C #/(md-d)s/ (m’-d) %
ik
pE2i]

T+ 2 SR 2014 4 BEHLIEBOSCE .
2 ®H(R)MARGFMSLIOMR
2.1 FhEKBPRTIRLIEHR
2.1.1 ZBRBELHL
(1)%%%.250 mL 14 1 32 .250 mL 4013 1 3.

4.2 69 0.55 65 18 300 1281 7
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(1) S fE R 500 mL /K, b iy 3 B TR 25 R
25 cm,
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Table 3 The experimental data of sand deposition in water

SR i/g K4/ mL DU i)/
1 1.0 500.0 7.53
2 1.0 500.0 8.47
3 1.0 500. 0 7.40
4 1.0 500. 0 6.75
5 1.0 500. 0 6. 84
6 1.0 500. 0 7.18
7 1.0 500. 0 8.07
8 1.0 500. 0 22.97
9 1.0 500.0 6.78

SEYRAE TR A K TR A UTAR S ] 2R 6. 75 ~
22.97 s,
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Table 4 The experimental data of sand

deposition in oil and water

POy PR

LS B/ e JK&E/mL  JiAE/mL

Fi/g Wl %
1 10.0 100. 0 50.0 5.43 54.3
2 10.0 100. 0 50.0 8.26 82.6
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Table 5 The operation data table
of oil pipeline of Bohai X oilfield

WmEEs  KEE/ O ADOE AHR HEE  HHE
(m*+d™") (m*-d”') Ji/MPa B/ J1/MPa  JE/C
17 710 5593 4.15 71 0. 49 68
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Fig. 1 Temperature drop, flow and time diagram
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Table 6 Comparison of actual and calculated pressure drop

SR Ak, SR 3 ;
- Wikas EKFR/ STE HEE o

(m*-d™") % [f%/MPa [%/MPa
2014 -05-02 16 994.03 4.5 3.98 3.04 23.6
2014 -05-07 16917.92 4 4.07 3.02 25.8
2014 -06 -24 17 702.65 5.5 4.18 3.26 22
2014 -07 -12 17755.05 5 3.5 3.27 7
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Table 7 The relationship between the actual

pressure drop and the diameter

] SR SEFRAN N ik
[%/MPa #/mm #/mm mm
2014 -05 -02 3.98 476.2 446.2 30
2014 -05 -07 4.07 476.2 441.2 35
2014 -06 -24 4.18 476.2 456.2 20
2014 -07 - 12 3.5 476.2 471.8 5

HIZR 7 Wl A LTINS N TSR AR B
EIEN AT REAFTEAR AR TS O, S B B PR R R
MR R I 4 A2 AR S ~ 35 mm Z ], Al LA
NHETRBOTES%

5 HitHEW

(1) 2 AR &) R 5545 0 DU AY d5e /N s 50

B 0.463 m/s, $i2 2] WKL AS UL AR A foe /NI

P N 2.39 m/s. AEALLIT S K A A 3 B (E 24
1. 04 /s, KRFARE BRI F I (H 0. 463 m/



184 B B R 5 T & 17 %

s, /N2 S J0RE T 19 TOAR I S BE(H 2. 39 m/s, 2002;23(5) :101—105

W X B N A PR 6 2R, B, . TR B B I T R BRig A7
DAL i X ik B M A A E DR G SR H. ATl 2003523 (4) 199102

S XY S G VA AL e K S s L

<2) {gj X (EH EEIL?(EE&I\%U B Ek%qlg/fj‘ﬁ%‘l Li Yuxing, Feng Shuchu, Wang Xinlong. Prediction of pigging time
EF‘ ’ %gﬁ W?}E‘?//I\/ﬁ H s 1%_:}3& T %éﬂé%ﬁé s }?\“{EE ?ﬁﬁﬁf and velocity for tow phase flow in pipelines. Natural Gas Industry,
P NS BURREI R 7340, B i AT (a1 2003;23(4) :99—102

. y s BTN v 2 P 7 W R KO R IRIR IR AR % o
%Jﬁlﬁ@‘/ﬁﬁ%ﬁd\, Iﬂﬁlﬁ%%ﬁﬂﬁgﬁﬁgfﬁﬁé}m%o T {‘ “JAEE TR KT AT i A B A R AR A B A A
B e > fitis PRI L. A H°A412,2004525(3 ) :24—27
*Eﬁ%ﬁmgﬁéli‘% B ]Eéfﬁ’flgj‘j S5 ~35 mm, Ding Hao, Li Yuxing, Feng Shuchu. Pigging operation simulation for
(3 ) ﬁ:@ﬂzﬂfﬂkqﬂ&?ﬁﬂ ﬁﬁ%%ﬁ%%ﬁé N ‘ZJZFL horizontal flow of gas and liquid in pipeline. Acta Petrolei Sinica,
SENEANER S Y f ke VR DR & = CERA =R Rl 13 2004;25(3) :24—27

Rl DR , ST L 0 S ST BT DA, © AT S SRl G LR R B R
S ML R 2 T2 FF (RS FRF 300 A2 A AL T, o [ Tl il <, 2004516 (6)
. LN IARNAS 0

414—421
s = X Yu Xichong, An Weijie, Wu Yingxiang, et al. Study on variation rule
of stabilized equilibrium time and total liquid in ventory in transient
1 FE4ent. Kama s 8 8 & s M & . IS fi%iz , 2015 flow process in subsea multiphase pipeline. China Offshore Oil & Gas,
34(03) :229—232 2004;16(6) :414—421
Wang Weibin. Big data management framework and its application in 9 MyPHLE AT LS BRI, VIS TR A ST A B RS TR Bh I A M LA
long-distance oil/gas pipeline. Oil & Gas Storage and Transportation , SR T B MR ,2007 519 (2) :60—64
2015;34(03) :229—232 Yu Xichong,Ren Yanbing, Wu Yaling. The analysis of transient flow
20 PRl M, BTRKAE. RS G A B RO S R BUIR. b characteristics and sensitivity in the riser of subsea multiphase pipe-
Uitiz ,2015;34(05) :457—463 line. China Offshore Oil & Gas,2007;19(2) :60—64
Guan Zhongyuan , Gao Hui, Jia Qiuju. Oil/gas pipeline safety manage- 10 F38%. 5 A T AR A 28 35 45 3 TR R SR . KR Tl
ment and its technology status. Oil & Gas Storage and Transportation , 2009329 (11) :94—99

2015;34(05) :457—463
3 P I B B S IS, 2014533 (03) ¢ ering pipelines at the Sulige Gas Field. Natural Gas Industry,2009;
229—232 29(11) :94—99
Feng Qingshan. Practice and cogitation on pipeline integrity manage- V1 XSO BV A X 35 B JH A5 3 T 528 75 1 W e BB . < e
ment. Oil & Gas Storage and Transportation,2014 ;33 (03 ) .229—232 i .2015,34(02) :139—144
W TEAS B %y YEL s £t b S et s 2L g oK = g%, g ’ - T
4 ‘Hu i SOV W TR R AL 0 BRI o Liu Wenchao, Sun Renjin. Strategic discussion on construction and
W A ,2005;17(3) :203—207

Yu Xichong, Wu Jiujun. A numerical simulation study on pigging

Wang Yingguang. Transient simulation of the pigging process of gath-

operation of oil and gas pipelines in China. Oil & Gas Storage and
Transportation, 2015 ;34 (02) :139—144

12k A R E R 2N SRR IS iiE,2014,;33
(11):1145—1151

Yao Wei. Thinking and exploration on the safety management of oil/

process in multiphase subsea pipeline. China Offshore Oil & Gas,
2005;17(3) :203—207

5 FEEE N, EEE S MRS HFEEORIE. A
2#4,2002;23(5) :101—105

Li Yuxing, Kou Jie, Tang Jianfeng, et al. Experiment study of pigging gas pipeline. Oil & Gas Storage and Transportation,2014 ;33 (11) .

technology for multiphase flow in pipe—lines. Acta Petrolei Siniea, H45—1151

Simulation Experiment and Calculation Analysis
of Submarine Long-distance Oil Pipeline

WANG Wei, LU Yu, LUO Feng,ZHANG Zong-chao,GUO Qing
(CNOOC ( China) Limited-Tianjin, Tianjin 300452 ,P. R. China)

[ Abstract] In order to research of submarine pipeline operation in the process of fluid flow area and transportation
capacity variation. To Bohai X oils likely lost sea pipe as an example, through the deposition properties of sand
(mud) simulation experiment and critical deposition velocity theory calculation, and according to the actual tempera-
ture drop, IR drop analysis, confirmed the possibility of reduced diameter tube sand deposition and the pipeline. Re-
search shows that the seabed oil and gas pipeline in the long run, sediment deposition in the pipeline caused re-
duced diameter pipeline, crude oil flow area is reduced, increase the pressure drop, oil capacity of declining.

[ Key words] submarine long distance oil pipeline shrinkage Simulation experiment calculation

analysis Bohai



