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Reliability research on subsea wellhead connector
of blowout preventer stack

LIU Yong-hong, LIU Zeng-kai, CAI Bao-ping, TIAN Xiao-jie, JI Ren-jie

(College of Mechanical and Electronic Engineering in China University of Petroleum ,Qingdao 266580, China)

Abstract: Markov model of subsea wellhead connector was presented by analyzing its work status and main failure modes
when the blowout preventer ( BOP) stack was on wellhead, and the equations to calculate the reliability index were derived.
Transient-state and steady-state availability, and mean time to failure (MTTF) were obtained based on the reliability data of
the BOP in the Gulf of Mexico. The effects of state transition probability in the model on the steady-state availability and M7-
TF of the system were studied. The research results show that subsea wellhead connector has very high steady-state availabili-
ty and MTTF. In addition, decreasing the probability of external leakage and unlocking failure can effectively improve the
steady-state availability and MTTF of system, and the failure probability during the test period has little effects on system per-
formance.
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Fig.1 Markov model of subsea wellhead connector
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Fig.2 Transient availability of subsea wellhead connector
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Fig.3 Effects of transition rates on stable availability
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