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Research on the Transformation and Development of Equipment Automation
in the Drilling Industry from 2020 to 2025
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Abstract : Against the backdrop of the accelerated transformation of the global energy structure, the proportion
of ulira—deep well development has risen to 32% (IEA,2025), and drilling engineering is confronted with
the severe challenge of the coupling of extreme working conditions and complex geology. This study,
based on the three—level evolution path of "equipment — algorithm — system", constructs a multi-source
data—-driven evaluation system to reveal the breakthrough mechanism of automation technology. Key
findings: 1) The intelligent closed—loop systems of international oilfield service enterprises (such as
NOV and Schlumberger) achieve dynamic parameter optimization; 2) Sinopec's intelligent drilling rig
has reached international standards in Shunbei Oilfield, with a bottom hole pressure control accuracy
of +0.8MPa. 3) Automation technology has led to a 61% reduction in the accident rate and a 19%
cut in the cost per well. The research results provide key technical decision-making basis for the
development of deep carbonate reservoirs.

Keywords : drilling automation; intelligent drilling rig; closed-loop pressure control system; digital
twin; economic benefits
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