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Abstract: With the increasing maturity of onshore and shallow water drilling technology, the petroleum industry is shifting its focus
to deepwater areas. In the past decade, 70% of major global oil and gas discoveries have come from deep-water marine areas.
Deepwater drilling has the characteristics of high risk, high technology and high investment, its key technology and equipment are
the technological high ground that world oil and gas powers compete for. With the continuous exploration and development in the
"two deep and one far" areas of ultra-deepwater, deep layers, and far seas, deepwater drilling must confront challenges such as deep
waters, severe sea conditions, unstable shallow soil, and complex deep geological conditions. Through collaborative technical
breakthroughs and engineering practices, China has successfully developed an internationally competitive deepwater drilling
technology and equipment system. This includes key technologies for deepwater drilling engineering design, safety controland efficient
operation techniques, as well as essential deepwater drilling equipment. This paper provides a systematic introduction to relevant
achievements, proposing innovative drilling technologies that integrate artificial intelligence and big data technology, accelerate the
integration of engineering geology, promote the research and development of engineering equipment and software and strengthen
emergency response capabilities for deep and pelagic drilling operations. It further promotes the development of deepwater oil and
gas exploration towards deep and pelagic areas, achieving safe, efficient and self-controlled deepwater drilling operations.
Keywords: deepwater drilling; drilling design; security control; operation technique; deepwater equipment
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Fig.2 Schematic diagram of deepwater
formation pressure[23]
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