W2k 2w T TR S HA Vol. 2, No. 2
2015 4E 4 A OCEAN ENGINEERING EQUIPMENT AND TECHNOLOGY Apr., 2015

R IK ek S B AR RE 23 B

a2 =N REHL E 250 BN RER

(L K TR b TREARBMARRAF . Kt 3003845 2. WifglfFseEbe. JEat 100028)

WE  EERETEEEE AR R PR BV E R . iR TR R MRS B A TR S R A BT
EAER A BB T RGBT . B BR_E C ARG I & K 22 M A R B2 5 511K
A7 R G AR FE PRI TR M ST A DR RIA PR . R RT e ST A AR L T T (9 B AR g T 43 B7
RHTRENR . FLESEC AR SE 5 3 B 072 2 A 77 0 B i 258 B (FPSO) S8k, 57 48 18 B A Sy g 14
MR A S5 R A BT s EA TS 24T LB Z0 BT L R U030 43 BT AT R B D0 53 BT o AR 48 43 B 245 7% R 51 1
M E R A MK

KR MRS IE B B A R R T B R s B R AT

fESEE  TES32 XERFREE A XEHS: 2095-7297(2015)02-0088-05

Global Performance Analysis for Deepwater Flexible Riser
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2. CNOOC Research Institute, Beijing 100028, China)

Abstract Ocean flexible pipe is of great importance in ocean oil resource exploitation. Due to its outstanding
capability of erosion resistance, terrain adaptability, long continuous length and convenient installation, flexible pipe
is gradually replacing traditional steel pipe. Flexible riser has been widely used among foreign countries to connect
the floating structures to underwater production system of deepwater oil/gas field. However, there is no design and
manufacturing technology in China for deepwater flexible pipe. Here we focus on the introduction of analysis method
on the global performance of flexible pipe in-place condition. Taking riser parameters, environmental conditions,
parameters of the floating production, storage and offloading system. and the riser shape as input parameters, static
analysis, dynamic analysis. regular wave analysis and irregular wave analysis can be performed using certain
software. Based on the analysis results. one can easily judge whether the designed riser can meet the application
requirements.

Key words marine oil and gas pipeline; flexible riser; composite flexible pipe; floating production, storage and
offloading; mooring analysis; global analysis
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Fig. 1 Flexible riser structure
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Table 1 Function of each layer in the structure
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Table 2 Properties of flexible risers

Z B
M 4%/ mm 203. 2
AME/mm 418.2
i /(kgem 1) 218
5 M KIEE/ (KN« m?) 472
it Wi B2/ (MIND 660
HEERNE /(N « m® « rad 1) 7390
A MR /m 2.74
BRAEL 2 /m 4.0
FOFRAE BRI R /m ™! 0.25
SR K h )1 /kN 2300
VIR RS /KN 100
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Fig. 2 Schematic of the global analysis for flexible riser
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Table 3 Description and illustration for direction definition
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Fig. 4 Lazy wave configuration of flexible riser
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Table 4 Case list of TP working conditions

A B A 8 T 000 28wl % J5 1wl
EX-01-Re/Ir Far
EX-02-Re/Ir Near
EX-03-Re/Ir ke Cross
EX-04-Re/Ir Qfar
EX-05-Re/Ir Qnear
EX-06-Re/Ir Far
EX-07-Re/Ir Near
EX-08-Re/Ir X Cross
EX-09-Re/Ir Qfar
EX-10-Re/Ir Qnear
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Table 5 Regular wave analysis results for TP conditions

BT AR T ST T AN R/
SN R/
EX-01-Re Far 1002. 3 —32.3 0. 245
EX-02-Re Near 741.7 —2.9 0. 105
EX-03-Re gk Cross 986. 5 —3L.5 0. 223
EX-04-Re Qfar 958. 1 —28.2 0. 226
EX-05-Re Qnear 723.8 —3.1 0.121
EX-06-Re Far 978. 3 —37.0 0. 222
EX-07-Re Near 790. 4 —22.5 0.132
EX-08-Re X Cross 748.9 —18.4 0.189
EX-09-Re Qfar 774.1 —19.3 0.195
EX-10-Re Qnear 789.0 —15.9 0.116
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Table 6 Analysis results for the most dangerous working conditions
BEERTS | WEEE | WA | R __RAANN_ Rl /m
ISP R/
S1 638.9 —2.1 0. 165
S2 703.5 1.4 0.176
. S3 651. 9 6.1 0. 157
EX-01-Ir Jhek Far
S4 707. 2 4.1 0. 183
S5 646. 5 8.7 0. 155
SEH(E 669. 5 3.6 0. 167
Sl 636. 1 —0.3 0. 143
S2 663. 4 13.3 0.152
EX-06-Ir o Far S3 567.9 16.2 0.133
S4 627. 2 12.6 0.152
S5 594. 3 14. 0 0. 136
S 617. 8 11.9 0. 143
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