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Abstract :

Keywords :

Against the backdrop of the deepening of the "dual carbon" strategy and the acceleration of green
and low-carbon transformation in the oil and gas industry, traditional oil and gas drilling processes
have long been guided by construction efficiency and drilling success rate. However, they generally
suffer from prominent problems such as high construction energy consumption, large carbon emission
base, high total emissions of drilling pollutants, low resource recycling rate, and significant ecological
environment disturbance, making it difficult to meet the multiple rigid requirements of green development,
ecological protection, and low—carbon emission reduction in oil and gas fields at present. This article
is based on the core development concepts of green and low—carbon, source control, and circular
utilization, and conducts research on the optimization of environmentally friendly drilling technology for
the entire process of conventional oil and gas drilling construction on land. The system analyzes the
technical shortcomings and application pain points of traditional drilling construction mode in energy
consumption control, drilling fluid system, waste disposal, on—site environmental protection control, etc.
Based on the characteristics of drilling construction conditions in different formations, an integrated
environmental protection and low-carbon drilling technology system is constructed from four
dimensions: environmental protection drilling fluid system improvement, dynamic energy—saving drilling
parameter control, harmless resource treatment of drilling solid waste liquid, and full process green
construction supporting technology. By introducing low toxicity and biodegradable drilling additives,
establishing a formation adaptation parameter optimization model, building a waste classification and
recycling system, and improving intelligent environmental monitoring and control mechanisms, we
aim to achieve a comprehensive upgrade of driling operations in terms of source pollution reduction,
process energy saving, and end of pipe recycling.

green and low-carbon; environmentally friendly drilling; process optimization; drilling
fluid; waste management; energy conservation and carbon reduction; green construction
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