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Abstract: During the WOC of cement slurry, gas channeling in the annulus caused by its weight loss is one of the
important factors leading to the sustained casing pressure (SCP). Understanding the weight loss modes and law of
cement slurry is an important way to prevent gas intrusion in the annulus. Taking the styrene-acrylic latex anti-gas
channeling cement slurry system as the research object, the weight loss test of cement slurry was carried out by means
of pressure conduction precision measuring device, and the pressure change data of cement slurry under different latex
dosage, temperature, gas pressure and simulated wellbore depth were measured, and the anti-gas channeling effect
evaluation and weight loss law analysis were carried out. The test found that the styrene-acrylic latex could still
effectively prevent gas channeling when the gas-bearing formation pressure (18 kPa) was higher than the bottom
pressure of slurry column (12-16 kPa). In this case, the pressure dropped rapidly after this system formed a thixotropic
or gelled structure. As the hydration reaction went on, the pressure decreased slowly, then the pressure of cement slurry
dropped rapidly again before the thickening, and the dangerous time of gas channeling should appear near the first
inflection point. Based on the research results, the anti-gas channeling performance of cement slurry could be evaluated
to select the anti-gas channeling cement slurry system suitable for high-pressure gas wells, and such results could
provide test basis for the establishment of cement slurry weight loss prediction model.
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Table 1 Comprehensive performance of styrene-acrylic latex anti-gas channeling cement slurr

RN, % REC WEE/em  ONHERERSEREETHERC  witHESC BERBU(Pas’)  JEKE/mL Bokig/mL
5.0 93 24 255/201/128/76/7/4 0.752 0.815 35 0
10.0 93 24 241/195/120/73/8/5 0.717 0.937 26 0
15.0 93 23 238/200/130/80/8/5 0.774 0.727 19 0
20.0 93 22 264/214/165/98/9/6 0.751 1.053 14 0
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Fig.1 Structure of cement slurry pressure conduction
precision measuring device
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Table 2 The parameters of styrene-acrylic latex anti-gas channeling cement slurry weight loss test
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Fig.3 The anti-gas channeling effect of different types of
slurry under the same temperature and pressure
conditions
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Fig. 4 Slope ratio distribution of two-stage weight loss
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