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Optimization of Clamping Device for Rotating Blowout Preventer in Qilfield Site
Qinfeng Hu Jun Zhang Guoning Zhu Zhan'ao Liu  Juncheng Yang
Engineering Technology Branch, CNOOC Energy Development Co., Ltd.

[Abstract] Aiming at the frequent annular micro—leakage and eccentric wear failures of the clamping device for
rotating blowout preventers under the working conditions of high torque and high solid—phase mud return in
onshore drilling and completion, this paper takes the field operation and maintenance big data as the starting
point for cause analysis, and summarizes the failure chain as a three—link coupling of "clamping force
attenuation—friction pair wear—control hysteresis". Accordingly, a collaborative optimization of "structure -
material = control" is proposed:) Through finite element thermo—mechanical coupling simulation, the jaw
wedge angle is reduced, the contact arc is extended by 18%, and floating guidance and pre—tilt are introduced,
reducing the circumferential contact pressure dispersion by 42%.2) The working face of the cushion block is
replaced with Ni—based WC cemented carbide, while the back backing retains high manganese steel. After 1000
cycles of wear tests under 110 °© C and 6% solid—phase mud conditions, the weight loss is only 5.3 mg, which is
86% lower than that of the original scheme.(3) A closed—loop PID pressure control system with dead—zone
inverse compensation and phase compensation is constructed. The 90% rise time of cylinder port pressure is
shortened from 0.9 s to 0.38 s, with a steady—state error =< =+ 3%.The combined laboratory verification shows
that the optimized device has no functional failure after 1000 consecutive cycles under the working conditions
of 110 ° C, 2.5 kN * m and 120 rpm. The 30—day field comparison of Well Y in an oftshore oilfield in Bohai
Bay shows that the number of device failures decreases from 5 to 0, and the annular leakage rate decreases from
12% to 2%, verifying the engineering effectiveness of the optimization strategy.
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