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Monitoring system of derrick and substructure bearing capacity
based on optical fiber sensing

Jia Deng Luo Xueli Zhang Yi Zuo Weidong Wu Changliang Jin Yi Yang Xiaoguang
(CNPC Engincering Technology R&.D Co. , Ltd. s Beijing 102206, China)

Abstract: As an important equipment in the system of oil drilling rig, the bearing capacity of derrick and base directly
affects the safety and benefit of oilfield drilling production. Due to corrosion, wear and load increase in rig derricks and
bases due to adverse environmental conditions, it is necessary to link the derricks and bases load capacity with safety
asscssment techniques to ensurce the salety of rig production operations. Therclore, this article focus on the basc of the
rig derrick and salcty asscssment ol carrying capacity and technological rescarch. Firstly, the [inite clement simulation
is uscd to [ind out the maximum stress monitoring position under the lifting condition ol the derrick and substructurc,
and then the [iber Bragg grating monitoring technology is used to monitor the strain ol the lifting and lowering ol the
derrick and substructure, the key structural parts of the drilling rig, and the key stress scctions under the working
condition, so as to prevent the operation beyond the design capacity and accidents. The test results show that the
mecasurcd strain values ol the derrick and substructure of the drilling rig have a lincar rclationship with the cxternal
[orce load, and the [itting degrees arc 99.48% and 99.85% respectively. The system can monitor the strain ol the
derrick and substructure, rcalize the pre-warning and post support of the bearing capacity monitoring ol drilling
cquipment, and more salcly ensure the exploration and devclopment of oil and gas rcsources.

Keywords: drilling derrick; [iber bragg grating; [initc clement analysis;salcty cvaluation system
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