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1. Complicated offshore system 
simulation
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Offshore System Simulation Lab.

More details: local dynamic buckling of SCR
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* Floater: turret moored FPSO
Environmental condition: 100y hurricane (WWC-Western GOM)
Water depth: 6,000 ft
Used simulation program: HARP/CHARM3D

Ordinary Steel Catenary Riser Lazy-wave Steel Catenary Riser
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Advanced Control: real-time DP FF Application  

:Measurable Wave Information – Wave Elevation Time History  

(Quadvlieg, Hallmann et al. 2011)
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Advanced control: Motivation 
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12 Incidents/year
4 Collision Incidents

Offshore System Simulation Lab.

SMART PLATFORM – Advanced control by MR DAMPER

Production 
Deck –
Dry Tree

*(C.K. Yang, 2009)

*Illustration modified from DTI, LLC

Sectional View of MR Damper

• MR Dampers  (red)

• HP Tensioners (blue)

TLP 
Platform

TTR

*Illustration from carbibles.com

*(HS Kang et al., 2014)

Top 
Tensioner
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Offshore System Simulation Lab.

CHARM3D Air-gap & Slamming & Ringing
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Offshore System Simulation Lab.

CFD – Assisted Simulation: greenwater impact & sloshing
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Animation of the interaction between Spar and Ice

Only motion!

Validated against numerical results in Ansys-AQWA
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Offshore System Simulation Lab.

Forensic Engineering: Sequential Mooring Failure
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Offshore System Simulation Lab.

Forensic engineering: 2011 Gryphon FPSO Accident in North Sea (Hs=5.5m Vw=33.5m/s)
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MUFOWT(multi‐unit floating offshore wind turbine)
wind‐wave‐current condition

surge/heave/tension spectra (Hs=7.7m, Tp=12.4s)


