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Performance Evaluation of Elastic Sealing Cement Slurry with Low Density for Improving the Sealing

Capacity between Cement Layers
XING Xuesong', SUN Chong', XU Mingbiao™, WANG Xiaoliang™*, YANG Xiaorong’, PENG Shifeng’
(1. CNOOC Research Institute Company, Lid, Beijing 100028, P R of China; 2. Hubei Collaborative Innovation Center for Unconventional Oil and
Gas, Yangize University, Wuhan, Hubei 430100, P R of China; 3. Jingzhou Jiahua Technology Company, Lid, Jingzhou, Hubei 434000, P R of
China)

Abstract: Under the existing cementing slurry technology, ensuring the long-term stability of wellbore integrity is facing
challenges, especially the conventional slurry with low density. After perforation, the integrity of cement stone is seriously
damaged, resulting in sealing failure, poor cementing quality between cement stone and casing or well wall, and channeling is easy
to occur. In view of the above problems, the elastic agent (RES-1) was prepared by using epoxy resin and anhydride curing agent
as raw materials, the liquid fiber was used to increase the strength and toughness of cement paste, and the nano liquid lightening
agent was used to improve the settlement stability of cement slurry. The comprehensive performance evaluation of elastic sealing
cement slurry with low density was carried out. The results showed that RES-1 could reduce the elastic modulus and improve the
deformation capacity of cement paste. The optimum dosage was 10%. The elastic sealing cement slurry system with low density
(1.5 g/em®) had good rheology. The water loss was less than 50 mL and the linear expansion rate reached 0.45% , which could
effectively inhibit the generation of micro annulus and micro gap. The elastic sealing cement slurry with low density had good
compactness, flexibility and elastic deformation ability. Compared with ordinary cement slurry with low density, its permeability
and elastic modulus were reduced by 69.5% and 78.4%, and its compressive strength and flexural strength were increased by 61%
and 87.9% respectively. The elastic sealing cement slurry with low density could effectively increase the long-term sealing capacity
of cement sheath and improve cementing quality.

Keywords: low density; elastic sealing cement slurry; elastic agent; deformation capacity; sealing capacity

(355196 1, continued from p.196)

amine groups as a shale inhibitor was synthesized by the reaction of aziridine and TAEEA made from triethanolamine (TEA) and
2-chloroethylamine hydrochloride (CEAH). Meanwhile, the metal organic framework (MOF) material was employed as catalyst
for ring-opening reaction. The adsorption morphology of HBEA on clay surface was simulated by molecular dynamics, the
inhibition of HBEA and the compatibility with drilling fluid system were evaluated. The results showed that attributing
to its high ratio of amine groups, HBEA exhibited larger amine density than the straight chain polyetheramine D230 and D400. The
adsorption model of HBEA on clay surface was consistent with that of D230 and D400, but the density and adsorption energy of a
single molecule were significantly higher than that of the latter two, indicating the excellent adsorption capacity of HBEA. The
yield point of slurry system containing 1% HBEA was only 7.0 Pa when the dosage of bentonite reached 25%. The swelling height
of bentonite in 2% HBEA solution reduced about 60% compared with fresh water system and the rolling recovery rate of shale was
78.87%. Compared with the original polyetheramine inhibitor in three drilling fluids, HBEA with same dosage ensured the system
stability of rheological property and filtration before and after aging. Meanwhile, HTHP filtration decreased gently and the rolling
recovery rate of shale increased slightly. HBEA had excellent inhibition and compatibility with different drilling fluids.

Keywords: hyperbranched polyetheramine; inhibitor; amine value; adsorption energy; drilling fluid
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