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Abstract: Addressing practical challenges faced by China's petroleum drilling machinery sector—such as the large inventory
of existing equipment, the fragmented nature of intelligent transformation initiatives, and prominent data silos—this
paper examines the current state and application value of intelligent transformation in drilling machinery. It analyzes key
challenges—including inadequate compatibility of legacy hardware, poor software interoperability, gaps in core technologies,
and a shortage of versatile talent—and proposes practical implementation pathways for intelligent transformation through
approaches such as hardware modularization upgrades, integrated software platform development, full-system collaborative
integration, and innovation in intelligent operation and maintenance (O&M) systems, advocating a phased, stepwise
implementation strategy. Engineering practice demonstrates that this approach can significantly enhance drilling operation
efficiency while strengthening safety risk management. This study provides actionable insights for the intelligent upgrading of
drilling equipment in domestic oilfields as well as for the digital transformation of the oil and gas industry.
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