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Interference Analysis of Top Tensioned Risers for Tension
Leg Platform under Wave and Current
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(1. CNOOC Research Institute, Beijing 100028, China; 2. COTEC, Beijing 100011, China)

Abstract Tension leg platform (TLP) has been widely used in deepwater oil field development in recent years. The
risk of top tensioned riser (TTR) interference increases with the increase of water depth. If the collision force or
collision energy caused by riser interference is large enough, it is possible to endanger the integrity of riser systems,
and even the safety of the platform. TTR interference assessment becomes increasingly important and a design
challenge for deepwater TLP. Reasonable well-bay spacing should be selected to avoid TTR collision and also
minimize the impact on TLP topsides. Based on an oil field development plan, well-bay spacing and riser interference
are investigated. The key parameters such as drag coefficient and top tension factor are discussed, and sensitivity
analysis is carried out on those factors. The results may provide references for the research and design of TTRs.
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Fig. 1 Minimum spacing criterion
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Table 1 Riser design parameters

28 AMZE /mm B¥J5 /mm
H e 273.05 11. 43
HETEIAE 114. 30 7.70
AEIACY 394. 00 19. 00

3.3 AETHAMER

R T ARUESL A Z AR R A8 5 ST X AH 4
SEETEAFLRA N I REA G b, FEH LUT 3 Ff
‘ﬁ%%:

(D) A7  QEH AR 540 A= ™ 51
B OERATIRED

(2) A=A 5 GEE A IR 5 AR M AE 77 37
B EIFEIBEHRED

(3) A7 AL CIE A P AR 5 403 1 4l -

Par

<
i3

BEXFLAL 3 Bl O 5 255 AR i T 00 (A 4F
7 K0 LA S A T8 (4R 2 XA N0 AT A
FAZERUNGE 2~4 FR .



- 86 - e TR A S HOR

$2E

R2 EFUESHHIETHINER

Table 2 Interference analysis results of production TTR to drilling TTR
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Table 3 Interference analysis results of production TTR to production TTR
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Table 4 Interference analysis results of production TTR to production TTR (completion/workover)

L T SR LB A /m
PSR T e i IR AR 2,423
AP SR IR P E R R 2.516
EPEEEREE AP sedE I T AR 1412
APSEERIME P IR T AR 1.922

M EARBHE T LA A2 S04 5 AR I L
B B E BRI /N . X AR T AR P S i 2
(] o A5 7 ST VR ST A R R A 22 R TR A
T ARRR A 7 S B LA AR I 25 R K S
Z ] (B BR A /DN 5 T AR 2B A 7 57 8 i T AR TR AR X —
e 1 i NP (E % T RN = 3 RV el [T
) B 15 K T W0 7 48 AR Z A, 6 /2 DNV-RP-F203
PIEEL SR, Tz TLP 5 &b sr & 2 8l &k 24k
T,
4 AHEBI K 5 XAy 3 8 T Ok

b

PORVAE BT A (LN NS E ST |
RECTTEO M E W T 250G, TTF ik
PR AR A TR, F RS A K T, S
B L R B R R R IR R 3l CVIV) 917 i) 25
(Strake i & Fairing) AN [A] 117 22 S5 88K, AIITXS 575
Tt i K. N s e x X A R T R
UM T

4.1 TUK A R B g 4

Ti5K 1 R RO AR A YTk I 5 57 4 5k
FTIHRLUR R L R Z L. i HA B TS EON

AREEBL R 23 IR 1 22 %0k 1.6, 1. 8,2, 0,
2. 2 VUL FEAT X e 30 B A5 A [R] Tk 5
JIRBN AR 5 S A8 22 T8) Y d /DN TR] B SR A A 2
7N

0 100 200 300 400 500
LR E T M BEES /m

Kl 2 o5k T R BBk o pr
Fig. 2 Sensitivity analysis for TTF
UNCERAINYE Sl RA U SIES V8 DN -
[ 4 /N T B AR i 22 384 O 3 3 2R TR O AR 7
AUV PP ONRVA = £ ENALITET S PR RN (H
PR A B AR 8 /N o S A8 22 8] Y T] Bt A 50 A
LD ST g BE S A R TN 7 A 2 1] ) e/ ]
B A RO RS Z B T B G . SR TR T gk
EVIESCIE DNDO KIS 0 DA UE S R L IR R



5 2 1

A7 A AR R I 5K T R 6 Tk 3K S 4 i o i - 87 -

7 RS0 0 0T A LT PRt 082
VR LR A RT3 AR Sy T
5 RIS 2 AR M B A O TS ) AL

4.2 R R

H T2 DX g O 7 B e e X
HISEAETR TS I VIV S 2 &k /N 8 1) VIV
RASE s DT ORAIE ST A8 1Y 95 55 73 A BE T AL 225K . H if
NP RN Y VIV fii 2% B Strake #1 Fairing
il s X P e B AR RE AT A AT 6 VIV B & A, AT
KRR 2 LA IR 55 FF A o H X PP 1 4 1Y)
i 8L 7 BB BEK « Strake HA B K46 8L &
B EH R T 1. 2510 Fairing (1946 8L ) 52 80H H #5
/N, R 0.5~0.7,

9 TSR] Strake 58045 72 Fairing 28 T 1Y
SR AR S 43 ) ST A 4 B ) R 0.5.0.7.0.9,
L 23RS A AR IMEL TH S RN 3 .

45F
4.0 74\
3.5F )
£30
= 23 Cy
o 20 0.5
fm 15 —=07
= 1.0 —09
0.5 e

1 N 4 1 1 I
0 100 200 300 400 500

ELEREF MEEE/m
K3 AES SRR MR
F RS
Fig. 3 Sensitivity analysis for drag coefficient
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