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[Abstract] As a clean and efficient unconventional energy source, shale gas development plays a pivotal role in
ensuring energy security. Horizontal well technology, leveraging its advantages of maximizing reservoir contact
and significantly enhancing gas production efficiency, has become the core approach for shale gas extraction.
However, factors such as abnormal reservoir pressure fluctuations, complex wellbore trajectories, and suboptimal
cement annulus performance frequently lead to cementing—induced gas migration, severely compromising
wellbore integrity and production safety. This study addresses critical challenges in cementing technology for
shale gas horizontal wells by proposing optimization solutions from three dimensions: cement slurry performance
improvement, cementing process innovation, and annulus pressure regulation. Laboratory experiments and field
applications demonstrate that the optimized cement slurry achieves over 95% gas migration sealing efficiency
during initial setting stages, reducing on—site gas migration incidence from 28% to 6%, thereby effectively
safeguarding wellbore integrity and production stability.
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slurry optimization; annular space pressure control
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