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Abstract

To the oil reservoir conditions of heterogeneity, high temperature, an anti-high temperature gel
profile control agent is developed. We use simple variable method to optimize the ratio of com-
ponent of anti-high temperature gel profile control agent and evaluate its static and dynamic per-
formance. Combined the experimental data with CMG numerical simulation software, the profile
process parameters are optimized. The formula of anti-high temperature gel profile control agent
system is: 0.03% coagulant aid + 2.75% cross-linking agent I + 2.1% cross-linking II + 8% high
temperature resistant main agent, the gelling viscosity is between 2000 - 5000 mPa-s, PH=6 - 8 is
applied, heat-resistant > 280°C, plugging rate > 90.39%. The low-pressure low-emission injection
with single fluid method is used. The optimized radius of profile control is 20 m, period of validity
is 11 - 12 months. After the three years’ application of the profile control technology, the predic-
tion of the incremental oil rate is 5.98%, and the water cut is decreased by 0.81%. This study pro-
vides theoretical basis for high-temperature profile control technology research and has a guiding
significance for site construction applications.
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Figure 1. The influence of HPAM on the gelling time and the gelling viscosity
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Figure 2. The influence of the content of main agent on the gelling time and
the gelling viscosity
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Figure 3. The influence of the content of cross-linking agent I on the gelling
time and the gelling viscosity
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Figure 4. The influence of the content of cross-linking agent 11 on the gelling
time and the gelling viscosity
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Table 1. The influence of temperature on gelling time and viscosity
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Table 2. The influence of salinity on gelling time and viscosity
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Table 3. The influence of pH on gelling time and viscosity
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Table 4. Result of plugging ratio and residual resistance factor
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Table 5. The results of scouring test
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Figure 5. Variation curve of time-plugging rate
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Figure 6. Daily oil production curve of the test work area under dif-
ferent plugging radius
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Figure 7. Moisture content curve in different plugging radius
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