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Laboratory simulation study on the preparation and maintenance of
drilling fluid in the automatic drilling fluid preparation system

FU Fan, PENG Boyi, XIONG Zhengqiang, FENG Meigui, LI Yanning
(Beijing Institute of Exploration Engineering, CGS, Beijing 100083, China)

Abstract: The automatic drilling fluid preparation system is a set of equipment that integrates multiple functions such as
material transportation, precise measurement, material feeding, mixing, performance monitoring and automatic
control. It reduces labor intensity, shortens preparation time, improves work efficiency, reduces human operation
errors, lowers the risk of mistakes, and contributes to improving stability and safety during drilling. The relationship
between the dosage of treatment agents and the performance of drilling fluid is the basis for the control and operation of
the automatic drilling fluid preparation system. In this study, centering on the drilling fluid formulation, performance
maintenance, and self-adaptive adjustment of drilling fluid properties, laboratory simulation experiments with varying
dosages of treatment agents were conducted. A set of dynamic regulation and control models for drilling fluid properties
was established. Ultimately, the automated operation of the above-mentioned functions was successfully achieved on
the self-developed online automatic preparation system for drilling fluid. The findings of this study hold great practical
significance in facilitating the automation development of the automatic drilling fluid preparation system.
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