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Abstract: A method for determining the basic parameters of deepwater drilling riser single was proposed, which includes deter-
mination method of parameters for main pipe and auxiliary lines, buoyancy modules, and classification of the riser connector.
The results show that the circumstantial stress, axial stress and collapse pressure criterion can all be used to determine the di-
mension of the main pipe. However, the results based on the circumstantial stress criterion are more conservative, and equiva-
lent stress criterion can be used to determine the parameters of the peripheral lines of the joint. Depending on water depth, the
outside diameter and density of the buoyancy modules should be determined reasonably, and the classification of the riser con-
nector should be checked in different load cases according to API codes. The riser joints with the outside diameter of 0. 533 4
m and inside diameter of 0. 488 95 m can be operated in water depth of 1. 830 km, and the fill valve is not necessary to the riser
system. The design of peripheral lines and riser clamps meets the requirement of strength and stability. Three kinds of buoyan-
¢y modules meet the needs to the water depth, and matching E-class riser connector meets the requirements.
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and wall thickness of riser joint



3% F1¥

WAL, F R KT RARR RS AT F ok « 119 -

2 HHARKERRBHEXRSHME
ik
SRBY BN T £ B UL, R R T SR v
Lh4, PSR ST F 3L IR o, FIFR I8
10, 51K

B D)
ao=_(’:—2+1)pl/ (2—2-1)_(“%]“/ (1-‘2—2). (1)

K, e F b A HIARBELAN SPER m;p, M
p AN SNEEKES , Payr AEMBEHBIELR
ORISR, m,

B THBIEL AW A {8 s, Ham
N AR BB 7= A BB A, RARK (7)1
BEBMBELRR MmN MR E RS ZE, TR
AR BB AT IR B AT,

b, N THA B R SRRk 22 R FR
KEMHBBERE L RABARERE, MEHEL
—heEE, B —wmA Ll B Hgs, XMkt TR
BEBRKEHDERITSHES EFEZFH8K, M
LB B AT ERYJE R A, R B B LR NGB o R K
B GEHEARA—R, FRKE I E € Al i
BRI AFCRBUR f K B, RERKE LAE/NT
e 55 < BE B ] LRI BE — MR 29 2. 13 m, fB#%
FEEF SN BB R B AR DL R A R
B, B3t et LR BE— B 3. 66 m!'

3 RBAEERZFNARSEMESTE

BRI ERRE R SR EEAR/ES
BRAMEME SRR BRHEE,
3.1 FhBRSMB

BE& K BRE3E N, O T RE S8 R AT REAMERR K
W E , F RN ERERB R, BARKRITS
REFE BN HEROERKE RGN REAME
B K EELFERURSEHABERER T, BK
B RGRE A T B A LB T R KB R G IX
ZREEL FEHTR EEEEXT RER 3
TESHT LA E R B0 E ; I BME BV B
ABCE BRI E 8L BT, AR RIMEEK
L [a] F B E 18 K 1) R R AT, X FE AT HROK
HHRKERE R NE T USSR,
3.2 BOAREE

HTEERKRERMREELTEEE, #0

REEFZBER C/P WH (HFREHSRBEENH
WH)RFR, ERGERESHRKENNBREREN
HE, ERNEZLARIBF NREEMTEEM,
WARE -SRI R E R E R IR 1 iR,
F1 RYNSHFERIRERESE
Table 1 Typical calibration depth method
for composite foam depth

EERK Ivdzik Sy
c/P

'1.00 ~1.25 REZ/SH . MR IKERSRE AT HE 8%, — kA
1.25 ~1.50 — BB A . A K ROV, RAKESE
1.50 ~2.00 FE/EKPNE . BARKS, RMES

XF FHK IR E R, C/P MERTE 1. 25
~1.50, B, REKEE R 914. 4 m B9IF BRI 2
RABSIREAR/NT 12. 24 MPa I E & HLIKIEHL,
it L F-HA R A1 L 35 BE R 400. 82 ~448.92 kg/m’, 1B
RTEEER,7914. 4 m KR, FE K 416. 85 kg/m’
P4 0 BB A A 7K 1YY T R R 4 B W 448. 92 kg/m’
13 %5, BTHE IS BOEAH BRI
KERE S ‘

4 RRKERLERBERE

APL R T L LK J1 B8 0 8 r PRk B i
SCEBG A , R R BE R ER, B
LSRR AR T e S VR R IR PR, AP B
KEELEMN N AB.C.D.E.FHN HEFKHT
439K 2.225.4.449 .5.562.6.674.8. 898 . 11. 123
#115.572 MN,,

SRRk 22 RURR K Bk T % IR L B e
iy LAER B HE AT R TR 8T, BERA
ETRKEELEINTE ; TR OERKE R
R MEE ; RERT A BHERETRABE T
ZREEH A TUE S WA T R A MM R 3, 84
FHIE S 5B HEEFRES FERKE TR HAR
B AR AT ; TR B AT | R K B A8k 2 Al AT
EREMBRTE N,

XoF 4 4 ) B R K B B2 Sk 3B A AUPRAR 6 BT
71 BRI S S, RN 7 S, . — K
BN S S, KRS S, BB YIR S1 S, LA &K
FER ST S, 55, FRKE Bk PRI~ S BT H 3k
R ER R 2 -

S, <0.667S ,S,,+S, <S,,S,,+S,+S, <28 ,8, <
0.4S,,5,, <S,.

X FRKE 3k, 6 RN A7 BV R s A
N AIFPAEFNA SR FRA W, BT A R R







#36k F1# WL F ORREFRRELBARRB AT F <121
' . RELENR , 2006,30(5) :74-77.
6 & it

(HERKELREFER TERHRE S
HE b ey N Y TN B8 P T U, AR B 3R [ R A
HENBBMERERTF; S ELRS R FEK
TEYN NN HE RN ISR T ERSHEHE
FHRMIMENEE, BKEELERELEANF
M TS TR E

(2)5M%0.5334 m, 942 0. 48895 m KIFRKE
AR AT 1830 m W7, HFEKE &4 LB
BEHFER, RSN, Bk 3 R
R TR RE, &R E RRKEEL AT
RFEHER,

BE 300k

(1] #ouir, BREW, IE L, %. BKEHRKEER

BALMA(I]. PEAGMAEER. ARFER,
2008, 32(3):114-118.
CHANG Yuan-jiang, CHEN Guo-ming, SUN You-yi, et
al. Quasi-static nonlinear analysis of deepwater drilling
risers[ J]. Journal of China University of Petroleum( Edi-
tion of Natural Science) , 2008 ,32(3) ;:114-118.

[2] HUGH Mccrae. Marine riser systems and subsea blowout
preventers { M ]. Austin; University of Texas Press,
2003.

[3] #omir, BREH, FRR, & #FRKEHRKER

FEHHREMERMI]. ARSI R, 2009,36
(4):523-528.
CHANG Yuan-jiang, CHEN Guo-ming, XU Liang-bin, et
al. Influential factors for the design of ultra-deepwater
drilling risers [ J]. Petroleum Exploration and Develop-
ment, 2009,36(4) ;:523-528.

[4] ®JUiL, BREY, FRR. FEERKEERREKS
YERT B RS AR [1]. PRAMKEER: B

[5]

(6]

(7]

(8]

[9]

(10]

(11]

CHANG Yuan-jiang, CHEN Guo-ming, XU Liang-bin.
Non-linear dynamic response induced by wave-current for
marine risers with guide-frames[J]. Journal of China U-
niversity of Petroleum ( Edition of Natural Science),
2006,30(5) :74-77.
GUESNON J, GAILLARD Ch, RICHARD F. Ultra deep
water drilling riser design and relative technology[ J1. Oil
&Gas Science and Technology, 2002,57(1) :39-57.
CHARLES P Sparks. Fundamentals of marine riser me-
chanics ; basic principles and simplified analyses [ M ].
Tulsa: Pennwell Corp, 2007.
WICIL. BK S5 BRKE Bt ok R B A B 5
[D]. RE FEAMKEN L TEEE, 2008.
CHANG Yuan-jiang. Design methods and its application
of deepwater drilling risers| D]. Dongying; College of E-
lectromechanical Engineering in China University of Pe-
troleum, 2008.
WITIL, BREW, 3R, %, BKTIERK EAIFRK
BEKER A [I]. FEEEMS,2007, 19(3):
203-207.
CHANG Yuan-jiang, CHEN Guo-ming, XU Liang-bin, et
al. Nonlinear static analysis of top tensioned drilling riser
in deepwater{ J]. China Offshore Oil and Gas, 2007,19
(3) :203-207.
ERB PR, MA T C, STOCKINGER M P. Riser collapse-
a unique problem in deep-water drilling [ R]. SPE
11394, 1983.
GUESNON Jean. GAILLARD Christian. Method for di-
mensioning a riser element with integrated auxiliary
lines: US, 6991038[ P]. 2006-01-31.
American Petroleum Institute. API RP 16R—1997 Speci-
fication for marine drilling riser couplings[ S]. Washing-
ton: American Petroleum Institute, 1997.

(%8 H®E¥E)

(L#F 116 R)
MICHAEL T Rosenstein, JAMES J Collins, CARLO ]
De Luca. A practical method for calculating largest Lya-
punov exponents from small data sets[ J]. Physical D,
1993,65:117-134.
THEILER J, EUBANK S, LONGTIN A, et al. Testing
for nonlinearity in time series: the method of surrogate
data[ J]. Physica D, 1992,58.77-94.

[12]

(13]

[14]

[15]

MIN Lei, WANG Zhi-zhong, FENG Zheng-jin. Detec-
ting nonlinearity of action surface EMG signal[ J]. Phys-
ics Letters A, 2001,290.:297-303.

ROMBOUTS S, KEUNEN R. Investigation of nonlinear
structure in multichannel EEG[ J]. Phys Lett A,1995,
202.352-358.

(%% hEk)



