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Numerical simulation of TLP tendon upending operation based on

horizontal wet-tow installation method

MIAO Chunsheng, SUN Kun, YE Yongbiao, SHI Jinkun, CHEN Xiaodong
(COOEC Subsea Technology Co., Ltd., Shenzhen 518067, China)

Abstract: There are two installation methods for TLP tendon: vertical installation method and horizontal installation method. Taking a
TLP tendon as an example, an upending analysis model is built using OrcaFlex based on horizontal wet tow installation method, and
then the upending process is simulated. The dynamic response of the tendon is analyzed with different parameters such as environmental
condition, crane wire payout rate and so on, and the upending analysis for the tendon assembly is also performed. The feasible weather
window for the upending operation is decided according to the installation acceptance criteria. The results of simulation analysis show
that: during the upending operation, wave and current direction, wave height, and current speed have big effect on tendon stress; the
tension of crane wire is sensitive to wave and current direction and current speed; the payout rate of crane wire has little effect on
tendon stress and the tension of crane wire.
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Fig. 1 Tendon upending illustration
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Tab. 1 TLP tendon numerical model parameters

#Har KEE/m BRI/ (10°kN - m?*) AR/ (10°kN)  HHEERIEE/ (10°kN - m?)
KB 11.125 1.4 33.8 1.1
TR 1 40 3.2 26.4 2.4
EHNE 1 70.5 3.0 24.8 2.3
ERAE 2 70.5 3.0 24.8 2.3
T 3 70.5 3.0 24.8 2.3
FAHE 4 70.5 3.0 24.8 2.3
JEFB R 38.37 3.2 26.4 2.4
1.3 RIEHEE

gk 77 R Bk 1E #8 1 A B0 3 03 B TR H B9 EAE N OrcaFlex 9.8d'' ) $k 1E B AU 40 5 . 35 22 %5 Mt (main
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Fig. 2 Tendon upending analysis model
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Tab. 2 Middle buoy parameters

BT P B K ) R TS /m HHE 1/t
T E] PR BT 1 158.4 8
HhE] P BT 2 188.4 8
] fE 3 218.4 8
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Tab. 3 Analysis step description

ik AR B/ m MALAESE K /m
Stepl 0 60
Step2 0 60
Step3 0 60
Step4 75 60
Step5 75 60
Step6 0 120
At 150 420

2.3 FHLIEMMNA
TR FRESHNE 4 Fis,
R4 REMMERE

Tab. 4 Main parameters for installation vessels

JiEAA F LA L2
BE/m 140.75 120.80
TR/ m 127.85 110.80
fH 95/ m 29 22
FHHR S/ m 12.5 9.0
B RKMZIK/m 8.5 6.6

FEREKTAEEMA 400 250
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Fig. 3 Current profile Fig. 4 Wave direction
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