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Strategies for Enhancing Cementing Slurry System Performance
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Cementing Technology Service Center, Shengli Petroleum Engineering Company

[Abstract] As the core material ensuring wellbore integrity in oil and gas drilling engineering, cementing slurry
systems' key properties—including fluidity, setting time, compressive strength, and salt contamination resistance
—directly determine construction quality and long—term wellbore service life. In challenging scenarios such as
deep wells, high—temperature/high—pressure environments, and complex saline formations, traditional
cementing slurry systems often exhibit issues like poor fluidity (initial viscosity exceeding 300 mPa *s) ,
uncontrolled setting times ( initial setting under high temperatures below 2h ) , and insufficient compressive
strength ( 24h strength <15 MPa ) , resulting in over 15% substandard cementing quality. This study proposes
performance enhancement strategies through three dimensions: experimental formula optimization, functional
additive selection, and process parameter coordination. The optimized system achieved reduced initial viscosity
below 220 mPa - s, stabilized initial setting time at 4—6h under 150° C, increased 24h compressive strength to
over 20 MPa, and significantly enhanced salt contamination resistance ( NaCl concentration <5% ) through
orthogonal experimental design, introduction of nano—enhancers, high—temperature stabilizers, and optimized
mixing rate and curing temperature parameters. This strategy provides a practical reference for the optimization
of the experimental performance of cementing cement slurry system, helps to solve the problem of cementing
quality in complex Wells, and ensures the long—term safe and stable operation of oil and gas wellbore.

[Key words] cementing engineering; cement slurry system; experimental performance; formula optimization;

additives; process parameters
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