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Development and Safety Research of Dead Line Anchors for JGZ97 10 000-Meter
Ultra-Deep Well Drilling Rig

QIN Saibo', YI Xianzhong'?, CAI Xingxing’, ZHANG Xuwen’, WANG Lijun®, ZHANG Xiliang
(1. School of Mechanical Engineering, Yangtze University, Jingzhou, Hubei, 434023, China; 2. Hubei Intelligent Oil and Gas
Drilling Equipment Joint Innovation Center, Jingzhou, Hubei, 434000, China; 3. Hubei Jianghan Petroleum Instrument & Meter Co.,
Ltd., Wuhan, Hubei, 430205, China; 4. Engineering Technology Branch, CNOOC EnerTech-Drilling & Production Co., Tianjin,
300452, China)

Abstract: To address the safety concerns such as inadequate strength, safety margin, and structural instability of
the dead line anchor rope wheel, the method of adding webs was proposed to solve existing problems of dead line
anchor rope wheel according to the mechanical properties and structural characteristics of dead line anchor rope wheel
for JGZ97 10 000-meter ultra-deep well drilling rig. With finite element numerical simulation, the structural properties
of different different web rope wheels were analyzed, and the three-web rope wheel structure satisfied the safety criteria
for drilling operations in terms of both strength and safety margin. The three-web rope wheel was therefore determined
to be adopted. The maximum error between the simulated and the experimental results of the three-web rope wheel was
12.95% in the physical experiment, indicating a close alignment between simulation and the experimental results.
Moreover, the linear buckling analysis showed that the critical buckling load of the three-web rope wheel under
maximum dead line tension was 48.8 times higher than the actual load of the rope wheel, which meet the structural
stability requirements. This research shows that the three-web rope wheel can solve the existing problems in dead line
anchor rope wheels, providing support for the structural design of drilling rigs for 10 000-meter ultra-deep wells.
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Fig.7 Variation curve of mechanical property parameters of the multi-web rope wheel with the web spacing
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