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Design and Laboratory Test of Hierarchical Intelligent Control System

for Managed Pressure Drilling

Yang Xiongwen, Zhou Yingcao, Fang Shiliang, Liu Wei
(CNPC Drilling Engineering Research Institute , Beijing,100195,China)
Abstract: Automatic control system is the core technology of managed pressure drilling (MPD). Multi-

level hierarchical logic control strategy was introduced into MPD control system. There are three control

levels, feedback control (level [ ),forecasting and monitoring control (level [I ) and multi-objective opti-

mization (level [l ). A multi-level hierarchical intelligent control strategy was designed. The paper demon-

strated the reliability of multi-level hierarchical control strategy and work characteristics. A model predic-

tive control (MPC) algorithm was introduced in level [[. Combined with real-time data, flow model and the

control loop system analysis, the paper developed a continuous data updating method for drilling borehole flow

model and mechanics model. The method and process the control real-time bottom-hole pressure was provided,

which established a solid foundation for speeding up of MPD automatic control system development.

Key words: managed pressure drilling;automatic control; physical model; bottomhole pressure;labora-

tory testing
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Fig. 1 MPD multi-level control hierarchical strategy
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Fig. 2 Basic schematic of bottom pressure predictive control model
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Fig. 3 Pressure model predictive control principle
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