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Table 1 The main parameters of the TLP studied

E i C-TLP SeaStar MOSES E-TLP
Wz 7K /m 22 22 22 22
AEEHE 4 1 4 4
IFAEECH 4 3 4 4
DA TYEE $URS R=16 m R=24m 10 mX10 m 11.3 mX11.3 m
A R /m 7 W 12,50 10 P 14, 5h e 7 7
IFAH JERE /m 8 HNTE 12,4058 10 10 8
TFA BB /m 50 45 45 42
i g R AR %5 8 6 8 8
58K AN 6 000 6 000 6 000 6 000
SHEAK & /¢ 25 427 26 336 26 110 26 056
2 BRERYESH
Table 2 Mass inertia parameters of the TLP studied
LAV E/m B4/ m
R kg VCG /m
XCG YCG ZCG X Z
26 100 21.1 0.00 0.00 31.10 27.74 35.28
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Fig.1 The hydrodynamic models of the 4 types of TLP
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Fig.2 The added mass of different motion modes of TLP
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Fig.3 Potential flow damping of the TLP at different freedoms
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A Comparative Study on the Hydrodynamic Parameters
of Different Tension Leg Platforms (TLP)

YAN Fa-suo', LIU Hao*, SU Wei', LI Hui*, SUN Li-ping"
(1.Harbin Engineering University » Harbin 150001, China;
2.CNOOC Deepwater Development Co. Ltd., Shenzhen 518000, Chinaj;
3.China Offshore Oil Engineering Corporation s Beijing 100029, China)

Abstract: With the widespread use of tension leg platform (TLP) in the field of deep-sea oil and gas explo-
ration, multiple structural forms of TLP have been arisen on the basis of the early conventional TLP (C-
TLP), of which the extended TLP (E-TLP), the minimum offshore surface equipment structure (MO-
SES) and the sea-star TLP (SeaStar) have been practically applied in industry. In order to give expression
to the performances of different structural forms of TLP and to serve the platform configuration selection
in engineering development programs, the hydrodynamic performances and related parameters of the 4
types of TLP are compared based on the {requency domain method of 3-D potential flow theory. Firstly,
the main dimension scheme of all the types of platforms is completed under the conditions of similar mass
inertia and structural rigidity, and then the added mass, the potential flow damping and the motion re-
sponse amplitude operators (RAQOs) of the platforms designed in different schemes are analyzed and com-
puted by means of SESAM software. The comparison of the final results indicate that the structural forms
have a great influence on the natural period of the TLP, and that the dispersed column types of C-TLP and
E-TLP have a smaller response to the vertical motion.

Key words: tension leg platform; hydrodynamic performance; structural form; 3-D potential flow theory
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