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Abstract: Against the background of an accelerating global energy transition, the development of unconventional oil and gas resources has
become an important strategic direction for ensuring energy security. To address the challenges caused by the increasing development
intensity of unconventional oil and gas fields in China, such as deteriorating geological conditions, high development difficulty, low
exploration rate, fast production decline, limited reduction in single well investment, and decreasing ultimate recovery and internal rate of
return, promoting the geology—engineering integrated management in unconventional oil and gas exploration and development is crucial for
achieving cost reduction, efficiency improvement, and overall coordination, and holds significant strategic importance. Using theoretical
research achievement, the study proposed the concept, connotation, and characteristics of the geology—engineering integrated management
for exploration and development. It systematically reviewed the challenges and current situation faced by unconventional oil and gas
development, and revealed the drawbacks of isolated operation among the three major fields of exploration, development and engineering. A
conceptual model of geology—engineering integrated management for unconventional oil and gas exploration and development was
established, identifying and explaining seven elements, including storage—production conversion, program design, engineering support,
platform construction, theoretical support, validation and correction, and geological iteration. Its specific implementation pathways were
explored from multiple dimensions. Research results showed that the integrated management of unconventional oil and gas exploitation
could be promoted alongside the implementation of full lifecycle management, top—level design of an integrated organizational structure,

optimization and reengineering of operational processes, and development and construction of a data platform. This approach can achieve
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large—scale production, accelerate the conversion of unconventional oil and gas reserves into production. It not only provides a new

management methodology for efficient unconventional oil and gas development but also offers insights for improving the quality and

efficiency of traditional oil and gas field development management, and contribute to the high—quality development of modern oil and gas

fields.
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Fig. 1 Shale oil and shale gas production (2018-2025)
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Fig. 2 Schematic diagram of geology—engineering integrated management for unconventional oil and gas exploration and development
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Fig. 3 Schematic diagram of integrated management practices for oil and gas exploitation
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Fig. 4 Management model of geology—engineering integration for unconventional oil and gas exploration and development
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Fig. 6 Full lifecycle management model
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Fig. 7 Integrated organizational structure for unconventional oil and gas reservoir exploration
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