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Optimization of N: injection technology during steam
assisted gravity drainage process

GAO Yongrong LIU Shangqi SHEN Dehuang GUO Erpeng

( PetroChina Exp loration and Development Research Institute, Beijing 100083, China)

Abstract The physical simulation and numerical modeling were used to study the production mechanism of adding N, during steam
assisted gravity drainage ( SAGD) process in super heavy oil reservoir with top water. These mechanisms mainly indude forming in-
sulation layer to reduce heat loss and increase heat efficiency, maintaining reservoir pressure, and reducing oil viscosily to improve
mobility. The N injection method, N te-steam ratio and N, injection volume were optimized. The application results of the N, in—
jection technology in Guantao reservoir of Du84 block showed that the N, injection technology during SAGD process was feasible and
beneficial for expansion of steam chamber in sideways and increase of the horizontal sweep volume. N injection during SA GD process
could effectively control the down flow of top water and lengthen SAGD production time by 3-4 years. Both the reservoir recovery
factor and oil steam ratio could be improved.
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Fig.1 Density comparison of nitrogen and steam under
different conditions
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Fig.2 Viscosity comparison of nitrogen and steam

at different temperature
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Table 1 Testing results of N2 solubility in oil and viscosity
of gas-bearing oil
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Fig.3 3D heterogeneous geological model for the distribution

of oil saturation
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Table 2 SAGD performance for different gas injection modes
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Table 3 Simulation results for diff erent nitrogen-slug injection
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Table 4 Simulation results for diff erent ratio of
nitrogen to steam
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Table 5 Sensitivity analysis for different N>-injection volume
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Table 6 Simulation results for different steam-injection rate
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