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Optimization design and performance analysis of high

performance TLP platform

Chen Bo, YU Zhiyong, Li Xiaojian, Lv Yong

Lanzhou University of Technology,Lanzhou,730050)
Abstract: According to the deficiency of the existing TLP drilling platform, design TLP platform
of excellent performance, to provide reference for the design and selection of TLP platform. To
reference the structure design method of Sixth generation semi-submersible drilling platform,
combination with heave Plate and TLP platform advantages and disadvantages to analysis and
design; make a comprehensive analysis use the hydrodynamic analysis software. Obtain, under the
action of the unit wave height, the heave response of TLP platform is greatly influenced by the
frequency of the incident wave, less affected by wave direction, and the new platform can
effectively restrain the maximum heave response; the natural period of the heave response of the
platform is reduced by the heave plate structure; vertical resistance of a new type platform is about
1.769 times larger than the original platform; the time history response of the new platform is
decline of 7.247m, the vertical response reduced by 60.74%. The results show that the
optimization design of TLP platform is reasonable, compared with the original platform the new
platform have excellent hydrodynamic performance, the new platform has the prospect and value
of practical application.
Key words: TLP platform; optimization design; performance analysis; vertical structure;
hydrodynamic performance; natural cycle of heave response
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Fig.1 Design and analysis model
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Tab.1 Main dimension of platform structure
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Fig.2 Hydrodynamic performance curve of
TLP platform under different wave direction
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Tab.2 The platform in the unit height under

heave response under different wave direction

L7 Max(m) Mean(m)

IR 0 (R 5) 1.646 0.2644
IRF 30 LR 6) 1.645 0.2702
IR 60 SE(RT6) 1.649 0.2701
IRF i 90 BE(JR T 6) 1.646 0.2644
IR 0 LG 6) 1.294 0.3576
IRF i 30 BECHTT-6) 1.293 0.3577
IR 60 SECHTT-6) 1.294 0.3578
IR 90 FECHTT-6) 1.295 0.3577
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Tab.3 Natural period of heave response
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Tab.4 The statistics of platform heave

damping and additional mass

k3 Max Mean
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Fig.4 Time domain coupled analysis model
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Fig.5 Vertical resistance of time domain
coupled platform
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Tab.5 Vertical resistance numerical statistics



of time domain coupled

. Min(/10°N)  Max(/10°N)  Mean(/10°N)
& —436.9 343.0 0.4848
e -1357 1377 0.8573
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Tab.7 Numerical value of time history heave
response of time domain coupled
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Tab.6 Vertical acceleration value of time

domain coupled

B Min (m) Max (m) Mean (m)
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Fig.7 Time history heave response of time
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Fig.8 Heave response contrast diagram
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