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VERTICAL POSITION PREDICTION METHOD OF RISER RCD FOR
MANAGED PRESSURE DRILLING UNDER RANDOM
WAVE AND VESSEL MOTION"

ZHU Huangang™? YAN Xiuliang®* CHANG Yuanjiang?® XU Leit WANG Chaof

*(Drilling Technology Research Institute of Shengli Petroleum Engineering Company Limited,
SINOPEC, Dongying 257000, Shandong, China)
"(Centre for Offshore Engineering and Safety Technology in China University of Petroleum (East China),
Qingdao 266580, Shandong, China)

Abstract Managed pressure drilling (MPD) is an important technique to solve narrow drilling mud density
window problem in deepwater drilling. The top end of the MPD riser is a rotating control device (RCD), and the
variation of its vertical position will directly affect the bottom hole pressure. Currently, literatures regarding the
prediction method of vertical position of the RCD could be found sporadically. In this work, based on Euler-
Bernoulli beam theory, considering the influence of high pressure inside the riser and drilling fluid flow rate, the
dynamic theoretical model of MPD riser system was established by using direct stiffness matrix method, and

Newmark-3 integral method was employed to solve the dynamic equations of the MPD riser system. Further,
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dynamic prediction of the vertical position of the RCD under random waves and vessel motion was researched.

Taking a 1600 m deepwater riser in the South China Sea for example, the calculation showed that under one

year return sea states, when inside pressure of the riser is 12 MPa, the drilling fluid flow rate is 2 m/s, and the
drilling fluid density is 1600 kg/m®, the vertical position of the RCD fluctuated between 0.5 to 0.6 m. However,

when the drift motion of vessel was taken into account, the fluctuation of the vertical position of the RCD will

be 0.2~0.7 m. Based on this, the fluctuation range of bottom hole pressure could be calculated according, thus

providing a reference for precise control of bottom hole pressure during managed pressure drilling operations.

Keywords drilling riser, managed pressure drilling, finite element solver, rotating control device
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&1 1600 m F7k MPD RKkERAEARE
Table1 Basic configuration of deepwater MPD riser system in 1600 m water depth
Combonents Number Single Hydrodynamic Wall Wet
P length/m diameter /m thickness/m weight /kg
diverter + UFJ 1 5.1 0.5334 0.0254 10311.34
adapter 1 10.67 0.5334 0.0254 5049.39
tensioner 1 — - — —
telescopic joint 1 34.29 0.5334 0.0254 5049.39
MPD riser 1 10.67 0.5334 0.0254 38407
21”7 x1” riser 2 22.86 0.5334 0.0254 13465
217 x1” riser /2500ft 10 22.86 1.3716 0.0254 653
21”7 x0.9375” riser /2500ft 21 22.86 1.3716 0.02381 330
217 x0.875” riser /5000ft 15 22.86 1.3716 0.02223 1660
21”7 x0.875” riser /7 500ft 10 22.86 1.3716 0.02223 1844
217 x0.75” riser /10000ft 10 22.86 1.3716 0.01905 2164
LFJ 1 2.1 1 0.4 12579.7
LMRP+BOP 1 15.47 2.09 — 365400
wellhead 1 1 0.3267 — 247.3
conductor 1 3 0.9144 0.0508 2421
6 2.0 X . s
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Fig. 4 Time history curve of wave surface height
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Fig. 5 Prediction of the position of the rotating control device

when the platform move regularly
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under random turbulence of the drilling platform
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