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Abstract: Polymer flooding for enhancing hydrocarbon production injects into a reservoir polymer solution that is viscous.
It is very important to monitor the behavior pattern of the polymer solution in order to evaluate the effectiveness of
polymer flooding. To monitor the distribution of polymer solution and thus fluid substitution within the reservoir, we
first construct seismic and resistivity rock physics models (RPMs), which are functions of reservoir parameters such as
rocks and type of fluid, fluid saturation. For the seismic and resistivity RPMs, responses of seismic and electromagnetic
(EM) tomography are numerically simulated as polymer injection, using two dimensional (2D) staggered-grid finite
difference elastic modeling and 2.5D finite element EM modeling algorithms, respectively. In constructing RPM for EM
tomography, three different reservoir rocks are considered: clean-sand, dispersed shale-sand, and sand-shale lamination
rocks. The polymer solution is assumed to have 2 wt% of polymer as normally generated, while water is freshwater or
saltwater. Further, neutron logging is also considered to check its sensitivity to polymer flooding. The techniques discussed
in the paper are important in monitoring not only hydrocarbon but also geothermal reservoirs.
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Table 1. Changes of water saturation and oil saturation about
variation of polymer solution saturation.
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Fig. 1. Schematic diagram of polymer flooding.
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Fig. 2. A simplified model of a polymer flooding reservoir.
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Table 2. Elastic parameters of grain.

Sandstone (quartz) Shale (clay)
Bulk modulus 38 21
Shear modulus 44 7
Density 2.65 2.58
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Fig. 11. Neutron logging for reservoir with respect to saturation of polymer solutions from (a) saltwater and (b) freshwater.
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