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Riser buoyancy distribution optimization based on vortex-induced
vibration suppression
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Abstract: Buoyancy modules are important constituent paris of deepwater drilling riser systems. The main function of buoy-
ancy modules is to reduce wet weight of riser as well as rig tension demand. Vortex-induced vibration (VIV) is the main
cause of yield failure and fatigue failure of risers, and is an important issue in riser design. Riser VIV analyses were conduc-
ted using SHEAR7 software. The effects of buoyaney distributions on riser VIV fatigue characteristics were investigated.
Buoyancy distributions were optimized based on VIV suppression, and corresponding guidelines were summarized. Primarily,
buoyancy distributions should make the system response frequencies be controlled jointly by buoyant joints and slick joints so
as to avoid resonance. Alternatively, at the premise of keeping away from high velocity regions, buoyancy distributions should
make the system response frequencies be controlled by buoyant joints so as to lower input energy as well as response mode
number.
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Fig.1 Staggered buoyancy distribution models
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Fig.2 Dominant response frequencies under different flow profiles
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Fig.3 Maximum fatigue damages under different flow profiles
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